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Executive Summary 
 
The San Joaquin Valley’s severe air-quality problems present a unique opportunity for 
the Valley to shine.  Building on our past efforts, we can take the Valley to a place 
where our collective ingenuity and hard work on air quality will be a source of pride for 
all Valley residents.  Despite uniquely difficult geographical and meteorological 
conditions, the Valley has a history of success when battling air-quality challenges.  The 
2007 Ozone Plan is a continuation of the San Joaquin Valley Air Pollution Control 
District’s (District) mission to improve the air quality in the San Joaquin Valley. 
 
Plan prepared with extensive public input 
 
The 2007 Ozone Plan was developed with numerous opportunities for the general 
public, environmental and community advocacy groups, and industry representatives to 
offer critique and suggestions.  In the summer of 2006, the District held a series of six 
Town Hall meetings throughout the Valley in Bakersfield, Delano, Fresno, Huron, 
Modesto, and Stockton.  About 300 participants (many of whom took advantage of the 
Spanish translation made available) attended these meetings.  After District staff 
outlined the Valley’s air quality progress and challenges, participants were invited to 
give verbal comments.  Written comments were also received over the weeks following 
the Town Hall meetings.  These comments are summarized in Appendix G of this plan. 
 
The District held public workshops on the Draft 2007 Ozone Plan on October 17, 2006 
and on February 8, 2007. Verbal comments were received during the workshop, and 
written comments were accepted during specified periods after the workshops.  
Workshop comments and responses are summarized in Appendix L, and responses 
have also been incorporated into Appendix I as well as other portions of this plan. 
 
Subsequent to the Town Hall meetings and the public workshop, the District staff held a 
number of meetings with various environmental organizations and business 
representatives to discuss various components of the plan and to solicit further 
suggestions for control strategies.  
 
In considering public comments, reviewing plans and control measures from other air 
districts, and completing an exhaustive analysis of all sources of smog-forming 
emissions in the San Joaquin Valley, the District has left no stone unturned in 
developing this plan.  There will be future opportunities for public involvement.  A final, 
noticed 30-day public comment period was held from March 8, 2007 through April 6, 
2007.  The public hearing before the District Governing Board to consider the 2007 
Ozone Plan is scheduled for April 30, 2007.  Once the plan is adopted, the public will 
have additional opportunities for involvement as the individual strategies, programs, and 
rules in the plan are developed over the coming years.   
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What will this plan do? 
 
This plan contains a comprehensive and exhaustive list of regulatory and incentive-
based measures to reduce emissions of ozone and particulate matter precursors 
throughout the Valley.  Additionally, this plan calls for major advancements in pollution 
control technologies for mobile and stationary sources of air pollution, and a significant 
increase in state and federal funding for incentive-based measures to create adequate 
reductions in emissions to bring the entire Valley into attainment with the federal ozone 
standard. 
 
The proposed plan calls for a 75% reduction in ozone-forming oxides of nitrogen (NOx) 
emissions.  These reductions come on the heels of past successful efforts in the Valley 
that have already reduced ozone precursor emission by nearly 50%.  As illustrated in 
Figure ES-1 below, regulatory measures for mobile and stationary sources will reduce 
NOx emissions by 382 tons per day (61%) by 2023.  The remaining 14% would come 
from incentives and the deployment of advanced technologies.  The incentive-based 
measures contained in this plan generate NOx reductions of 50 tons per day in 2012, 56 
tons per day in 2015, 41 tons per day in 2020, and 26 tons per day in 2023. 
 
 
 

Figure ES-1  San Joaquin Valley NOx Emissions, 2005-2023 
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In addition to the above-mentioned reductions in NOx emissions, full implementation of 
this plan will reduce Volatile Organic Compound (VOC) emissions by 111 tons per day 
through regulatory measures, which equates to a 25% reduction. 
 
Under this plan, all proposed local measures will be adopted by the San Joaquin Valley 
Air Pollution Control District before 2012.  Additional measures requiring technology 
advancement or new incentive funding will also be adopted and implemented as 
expeditiously as they become available.  As this plan is implemented, the ambient 
ozone concentrations will decrease dramatically over time in all areas of the Valley.   All 
Valley residents will experience cleaner air quickly and continually.  By 2015 over 50% 
of the Valley’s population will reside in areas meeting the federal ozone standard.  The 
segment of Valley population residing in areas meeting the federal ozone standard will 
increase to 90% by 2020. 
 
Although ozone concentrations will drop measurably throughout the entire Valley, areas 
east of Arvin and in Northwest Fresno will require additional reductions in emissions to 
meet the federal ozone standard.  These additional reductions in emissions require 
further advancements in technology and are expected to occur after 2020 but no later 
than 2023. 
 
 
Guiding Principles 
 
The degree of difficulty and the enormity of the challenge faced by the Valley in meeting 
the new federal ambient air quality standards are unmatched by any other region in the 
nation.  This plan is designed to gain state and federal approval, comply with all 
applicable laws and regulations, and bring the entire Valley into attainment with the 
federal health-based ozone standard.  For this reason, the District has adhered to the 
following guiding principles in formulating this Plan: 
  

1. With public health as our number one priority, meet the federal ambient air 
quality standards as expeditiously as practicable. 

 
2. Recognize that the Valley’s economic vitality and prosperity are essential to 

having the resources necessary to achieve our public health goals. 
 

3. Recognize that no “silver bullet” exists – every sector, from the public through 
all levels of government, business, and industry, must reduce emissions. 

 
4. Achieve emission reductions in the most cost-effective way possible to get the 

“biggest bang for the buck.” 
 

5. When scheduling regulatory actions such as rules and strategies, allow 
adequate time for full public participation. 
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6. Consider total impact on businesses; allow reasonable time for 
implementation of current and future rules. 

 
7. Give precedence to nitrogen oxides (NOx) emissions reductions to assist with 

attainment of the federal standard for particulate matter (PM).  NOx emissions 
contribute to both ozone and PM formation. 

 
8. Take advantage of imminent new technologies and allow time to get more 

reductions if needed. 
 

9. Do not let “one-size-fits-all” governmental policies and bureaucracy stand in 
the way of timely, innovative, and cost-effective emission reductions. 

 
10. Use sound science in assessing public health impacts, the magnitude of 

emissions from various source categories, and the availability, effectiveness, 
and feasibility of emissions control measures. 

 
11. Do not rely exclusively on the state and federal government to reduce mobile 

source emissions.  Consistent with state and federal laws, find effective and 
innovative regulatory and incentive measures at the local level to address 
mobile source emissions. 

 
12. Consider seasonal, episodic, and regional measures to more strategically 

target limited resources for optimum air quality benefits throughout the Valley. 
 
 
Why has this plan been prepared? 
 
Ozone, the primary ingredient of summertime smog, is a colorless and odorless gas that 
can be harmful to human health at certain concentrations. To protect public health, the 
U.S. Environmental Protection Agency (EPA) has established standards for ozone 
concentrations in ambient – or outdoor – air, as averaged over the course of eight-hour 
periods.  The District’s plan to meet the 8-hour ozone standard is due to the EPA by 
June 15, 2007.  At completion, this plan will meet federal requirements, including those 
for permitting and controls on major stationary sources of air pollution, demonstrating 
“reasonable further progress,” and providing contingency provisions.  The District is 
committed to meeting all of the EPA’s requirements for an 8-hour ozone plan, thereby 
improving air quality for Valley residents. Chapter 2 presents current federal mandates 
for 8-hour ozone. 
 
As discussed in Chapter 1 and Appendix A, the San Joaquin Valley’s ozone “design 
values” indicate nonattainment at 17 of the Valley’s 21 monitoring stations.  In 2005, the 
Valley’s highest design value was approximately 35 percent above the federal ozone 
standard.  While this value may be less than those recorded in the South Coast Air 
Basin or Houston, Texas, the San Joaquin Valley tends to record as many or more days 
with 8-hour ozone averages above the level of the federal standard (or “exceedance 
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days”) than the other regions.  During the years 2003 through 2005, the San Joaquin 
Valley recorded an average of 105 exceedance days per year.  Because exceedance 
days are counted at more than 20 monitoring sites covering the 25,000 square miles of 
the San Joaquin Valley, the Valley-wide exceedance total does not fairly represent the 
air quality in any one community.  In fact, the Valley’s urban populations appear to be 
exposed to far fewer 8-hour exceedance days than certain downwind rural areas.  For 
example, in 2005, the Valley’s urban monitoring site with the highest number of 
exceedance days was the Bakersfield Golden State Avenue site, with 33 days over the 
standard.  Typically, however, more exceedance days occur in areas downwind of the 
Valley’s urban centers.  For instance, in 2005, the monitors east of Arvin and in Sequoia 
Kings Canyon National Park both registered 54 exceedance days, the most in the 
Valley.   
 
 
Valley’s challenge is greater than any other region in the nation 
 
The same characteristics that make the Valley the world’s most fertile agricultural region 
and a beautiful place to live also create optimal conditions for creating and trapping air 
pollution.  Surrounding mountains, stagnant weather patterns, hot summers, and foggy 
winters make the formation of air pollution in the Valley inevitable and prevent air 
pollutants from dispersing.  The Valley air basin has a natural propensity to form and 
retain ozone.   Figure ES-2 below provides a graphical illustration of how pollution is 
trapped within the Valley during winter months.  Due to temperature inversions, the 
same phenomenon occurs during summer months and the rest of the ozone season. 
 
 

Figure ES-2  Unique Valley Conditions Trap Air Pollution 
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Due to Valley’s unique geography and meteorology, no other region in California faces 
the enormous degree of difficulty that the Valley faces in meeting the ambient air quality 
standards for ozone and particulates.  This is illustrated by the fact that the San Joaquin 
Valley has far fewer pollutant emissions per square mile (“emission density”) than other 
regions in California that have equivalent or even better air quality (as shown in Figure 
ES-3).  The Valley has reduced its emissions at the same rate or better than other areas 
in California.  Nonetheless, despite the Bay Area having six times more emissions per 
square mile than the Valley, that region enjoys good air quality most of the time 
because of the sea breezes that disperse its emissions. Los Angeles, which also has 
more favorable meteorology and topography, has a pollution density 10 times greater 
than ours, yet their air quality is only marginally worse. 
 
Although ozone concentrations and the frequency of exceeding the federal ozone 
standards in Southern California are somewhat higher than those for the Valley, that 
region has experienced a more dramatic reduction in ozone levels since 1990.  This is 
despite the fact that (as shown in Figure ES-4) the total NOx emissions in the Valley 
have been reduced at a faster rate than those in Southern California. 
 

 
Figure ES-3  VOC + NOx per Square Mile in the SJV and Other Areas in California 

(Based on ARB’s 2006 Almanac) 
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Figure ES-4  Past Efforts to Reduce Air Pollution by Region 
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Building on past efforts to achieve cleaner air 
 
Our past successes give us confidence that similar measures will be effective in the 
future.  Given the enormity of the problem and the added challenge with the 8-hour 
versus 1-hour standard, we need to expand beyond past measures.  The District has a 
history of success in reducing the two types of smog-forming chemicals -- NOx and 
volatile organic compounds (VOCs) -- as well as significantly reducing particulate 
emissions. The effectiveness of the District’s groundbreaking rules, such as Indirect 
Source Review, Conservation Management Practices, wine fermentation, and 
residential fireplaces, is evidenced by improvements in the Valley’s air quality.  Based 
on the ARB’s 2006 Almanac, from 1990 through 2005, Valley-wide NOx emissions have 
decreased by 42 percent and VOC emissions have decreased by 37 percent.  These 
reductions represent an impressive accomplishment, especially in light of the 37-
percent increase in population in the San Joaquin Valley over the same time period.  
These emissions reductions are, in part, the result of the 500-plus rules and rule 
amendments the District has adopted since its formation in 1992, expenditure of over 
$100 million in incentive grants, plus state and federal measures for reducing mobile 
source emissions.   
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As a result of the significant emissions reductions, air quality has improved in the Valley.  
We have reached attainment for PM10.  With regard to ozone, design values at every 
monitoring site in the Valley are lower in 2005 than in 2003, indicating progress towards 
meeting the 8-hour standard.  Also, each site in the Valley is experiencing fewer days 
with ozone concentrations above the level of the 8-hour ozone standard, reducing the 
public exposure to harmful air.  Even more progress had been made toward the federal 
1-hour ozone standard, which, though now revoked, was the focus of the District’s 
previous ozone plan. The District’s progress, ambient air quality data, and emissions 
inventories are discussed in further detail in Chapter 1 and associated appendices. 
 
What amounts of additional reductions are needed? 
 
Although the Valley has fewer emissions per square mile than other areas, significant 
emission reductions will be needed to meet the 8-hour ozone standard.  To predict 
ozone concentrations in future years, air-quality models are used to simulate the 
formation, transport, and removal of ozone from the lower atmosphere. The models are 
used to develop an emission-control strategy to meet the 8-hour ozone standard.  For 
this ozone plan, computer models predict ozone levels based on various degrees of 
emission reductions.  Modeling results are then used to develop a corresponding control 
strategy.  The model suggests that the San Joaquin Valley needs NOx emissions to be 
no higher than about 160 tons per day to meet the 8-hour ozone standard.  As the 
Valley’s NOx emissions in 2005 were approximately 624 tons per day, attainment of the 
ozone standard requires a Valley-wide reduction of approximately 75% from the 2005 
level.  VOC emission reductions are less critical for attainment, but serve to expedite air 
quality improvements from current levels in the less impacted areas.  A detailed 
discussion of the impact on ambient ozone levels from NOx and VOC reduction 
strategies is presented in Chapter 3.   
 
 
How difficult is it to reduce NOx emissions by another 75%? 
 
As stated above, the latest modeling indicates that bringing the entire Valley into 
attainment will require a 75% reduction in NOx emissions.  With our natural low capacity 
for pollution, attaining the tough, federal health-based standards in the timelines 
required by federal law will be a daunting task. To put this in perspective, we would not 
meet this goal if we in the Valley undertook any one of the following actions: shutting 
down all businesses; shutting down agriculture; removing all truck traffic; or removing all 
passenger cars (see Figure ES-5).  Of course, these are extreme and unrealistic 
measures offered only to illustrate the magnitude of our problem.  Our ultimate strategy 
will require investment and participation from all sectors.  
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Figure ES-5  How Difficult is Achieving the Valley’s NOx  
Carrying Capacity for Ozone? 
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How do legal jurisdictional boundaries assigned to various governmental entities 
affect the design and implementation of this plan? 
 
The US EPA is responsible for regulating emissions from locomotives, aircraft, heavy-
duty trucks used in interstate commerce, and other sources, such as off-road engines 
that are either exempt from state control or best regulated at the national level.  Under 
state authority, ARB is responsible for regulating on-road motor vehicles, some off-road 
sources, and consumer products, such as spray paint, household cleaners and 
hairspray.  ARB also establishes fuel specifications for California.  Local governments, 
such as cities and counties, can influence air quality by addressing emissions from 
vehicles in their land-use and transportation planning processes and projects.  For 
example, reducing urban sprawl and increasing street connectivity reduce emissions 
and help improve air quality. 
 
The District has primary responsibility for regulating stationary sources, such as power 
plants and manufacturing facilities, as well as some area sources, such as agricultural 
operations.  However, state and federal laws preempt the District’s authority to directly 
or indirectly regulate or establish tail-pipe emission standards for mobile sources.  
Nonetheless, consistent with our guiding principle number 11 above, this plan contains 
local regulatory and incentive-based measures aimed at reducing the use or providing 
for mitigation of emissions from mobile sources. 
 
In spite of the lack of regulatory jurisdiction as described above, the District is still 
charged with developing and adopting this plan, as well as with the ongoing tracking 

NOx carrying capacity 
for Ozone 
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and reporting on the progress called for in this plan.  The plan includes local, state, and 
federal measures necessary to reach attainment.  
 
What is the strategy for attainment? 
 
A successful and comprehensive strategy to bring the entire Valley into attainment with 
the 8-hour ozone standard will require effective partnerships with the local, state, and 
federal agencies to address all sources of air pollution.   This plan has been prepared in 
close coordination with the state Air Resources Board (ARB) and in consultation with 
the Region IX of the federal Environmental Protection Agency (EPA).  The District and 
ARB have a long history of working effectively together in advancing the science of air 
pollution, and jointly implementing a number of regulatory and incentive-based 
measures.  The degree of difficulty that the Valley faces will require a further 
strengthening of the local, state, and federal partnerships to address major sources of 
pollution in the Valley.  This is true especially in light of the fact that mobile sources, the 
largest contributors to the Valley’s ozone and particulate problems, are primarily under 
the jurisdiction of the state and federal governments. 
 
Reducing mobile source emissions is key to the success of this Plan.  Mobile source 
emissions, as illustrated in Figure ES-6, make up the overwhelming majority of NOx 
emissions in the Valley in 2005.  Furthermore, emissions from stationary sources, under 
the District’s jurisdiction, have already been controlled through several generations of 
strict regulations. 
 

Figure ES-6  Ozone Precursors by Major Category1 
(Based on 2005 Summer Emissions Inventories, O3 SIP (v1.06_RF980)2) 

 

                                            
1 Please note that Mobile Sources includes on-road and off-road sources.  For NOx, 67% of the total mobile source 
emissions in 2005 come from on-road sources, and 33% of the total mobile source emissions come from other mobile 
sources.  For VOC, 57% of the total mobile source emissions come from on-road sources, and 43% of the total 
mobile source emissions comes from other mobile sources. 
2 With NOx adjustment in heavy heavy duty diesel trucks. 
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The emission control strategy of the 2007 Ozone Plan consists of four main facets: 
 
! District Regulatory Control Measures for Stationary Sources:  Stationary 

sources in the District are already subject to some of the toughest regulatory 
requirements in the nation.  The enormity of air quality problems, however, 
requires further reductions from these sources through feasible control 
measures.  After exploring all possible measures to enhance stationary controls, 
under this plan, the District will promulgate approximately 19 new and amended 
rules to control NOx and VOC emissions, and 20 additional mid-term measures 
based upon the results of Feasibility Studies.  Included in these control measures 
is a regulation requiring Valley employers to establish ridesharing programs.  For 
additional details on stationary control measures, please refer to Chapter 6 and 
Appendix I. 

 
! Incentive-based Measures:  Even with an aggressive regulatory component as 

proposed in this plan, regulations alone cannot bring about all the reductions that 
are necessary to reach attainment.  Stationary sources are already heavily 
controlled, and more stringent tail-pipe standards for new vehicles will not 
produce reductions until the old engines are replaced with cleaner new engines.  
With incentives, the full benefit of the new engine standards will be accelerated 
by several years.  Incentive grants can also allow for adoption of cleaner 
technologies that may otherwise be unaffordable.   

 
As this plan is implemented, over 50% of the Valley’s population will see 
attainment of the 8-hour ozone standard in 2015, with over 90% reaching 
attainment in 2020.  Without the incentive funds identified in this plan, these 
figures will be reduced to 35% in 2015 and 65% in 2020.  Therefore, without the 
incentive measures proposed in this plan, attainment of the ozone standard will 
be delayed to after 2020 for over 1,000,000 Valley residents.  Furthermore, 
without the proposed incentives, the Valley may not reach attainment of the PM 
2.5 federal standard by 2015 as currently mandated by the federal Clean Air Act. 

 
The amount of state and local funds currently available for incentive-based 
programs is approximately $40 million per year.  The primary sources for these 
funds are the expected revenues from the District’s Indirect Source Review rule, 
voluntary development mitigation agreements, local DMV surcharge fees, and 
the state’s Carl Moyer program.  This plan calls for a significant increase in 
incentives to bring a large segment of the Valley population into attainment 
earlier than otherwise possible and to allow for the application of advanced 
technologies that will be required for the bringing the entire Valley into 
attainment.  To reach this goal, the Valley will need an average of $188 million in 
incentive funding annually until attainment is reached.  Chapter 7 provides a 
detailed action plan for securing and expending the proposed incentive funds.  
As binding commitments (e.g., state and/or federal legislation) securing the 
proposed funding levels for incentive measures are put in place, the magnitude 
of the black box will decrease.    
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! Innovative Strategies and Programs:  As mentioned earlier, the enormity of 

our challenge requires strategies that go beyond the traditional approaches and 
can better target our limited resources.   Consistent with our guiding principle 
number 3, this plan calls for innovative strategies and programs that will involve 
wide-ranging public and private participation.  Furthermore, consistent with 
guiding principle number 11, the District will not solely rely on the state and 
federal government to address mobile source emissions.  To the extent 
permissible by the state and federal laws, under this plan the District will enact 
innovative measures to reduce mobile and area source emissions. 

 
The list of these innovative programs includes the following: Green Contracting, 
Expanded Spare - the - Air, Employer-based Trip Reduction, Heat Island 
Mitigation, Alternative Energy Production, Energy Conservation, Enhanced 
Indirect Source Review, Episodic and Regionally-focused Control Measures, and 
Advanced Emission Reduction Options (AERO).  Please refer to Chapter 8 for 
additional details on these programs.  

 
! Local, State, and Federal Controls:  With mobile source emissions constituting 

80% of the Valley’s total NOx emissions, the bulk of the necessary emissions 
reductions must come from state and federal control measures for mobile 
sources.  The District will work diligently with the state and federal government, 
through the regulatory and legislative process, to ensure adequate controls on 
mobile sources are promulgated and implemented.  These measures will include 
more stringent tail-pipe standards for new on-road and off-road mobile sources, 
and regulations designed to accelerate the deployment of newer, cleaner 
engines. The District will also work to expedite emission reductions from the 
mobile sources through District-administered incentive programs. 
 
Mobile source emissions will be reduced by implementing land-use and 
transportation policies that reduce vehicle miles traveled.  To reach this goal, the 
District will work with the local lands-use and transportation agencies, and will 
provide guidance for air-friendly growth and community designs. 
 

Other sources requiring state measures are consumer products, pesticides, and fuel 
formulation.  For more details on local, state, and federal strategies, please refer to 
Chapter 9.  
 
Why is an “Extreme” attainment plan required? 
 
The ultimate goal of this plan is to bring the entire Valley into attainment with the federal 
health-based 8-hour ozone standard.  The Valley’s classification establishes the 
Valley’s attainment date of the ozone standard. 
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Under the federal Clean Air Act and its implementing regulations, the region’s non-
attainment designation is determined by measuring air quality during the worst days at 
the worst spots in the Valley.  Although over 90% of the Valley will be in attainment by 
2020, since reductions from technologies that are not yet available are needed for areas 
east of Arvin and in northwest Fresno to reach attainment, the Valley is left with no 
choice but to seek an “Extreme” nonattainment classification. 
 
To bring the entire Valley into attainment, the summer-day NOx emissions must be 
reduced to 160 tons per day.  Reducing VOC emissions, although useful for some early 
reductions in ozone concentrations in certain areas, will not change the fact that the 
summer-day NOx emissions must be reduced to 160 tons per day.  In 2005, the Valley’s 
NOx emissions were at approximately 624 tons per day.  With the stationary and mobile 
source control measures proposed in this plan and with the reductions in emissions that 
result from the natural turnover of older and dirtier vehicles and engines, the Valley’s 
NOx emissions will be reduced to the following levels: 
 

• 2012 NOx emissions = 459 tons per day (26% reduction since 2005) 
• 2020 NOx emissions = 259 tons per day (58% reduction since 2005) 

 
With the above reductions, the gaps for attainment will be as follows: 
 

• 2012 attainment gap =  299 tons per day of NOx 
• 2020 attainment gap =  99 tons per day of NOx 

 
Consistent with our guiding principle number 1, the District’s position has been that an 
“Extreme” designation will only be sought if no other option is possible.  In pursuit of the 
earliest possible attainment date, the District has examined all regulatory and incentive-
based options and has reached the following conclusions: 
 

• Even if all financial and logistical constraints were to be disregarded, it is not 
possible to reduce NOx emissions by sufficient quantities to fill the attainment 
gaps in 2012 or 2020.  Based on our estimates, assuming no constraints, if all 
light, medium, and heavy duty vehicles, locomotives, and all off-road engines are 
replaced with the latest and cleanest available units, NOx emissions could be 
reduced by another 144 tons per day in 2012, and 77 tons per day in 2020.   The 
cost would well over $60 billion and the reductions well short of the attainment 
gap.  Please see Chapter 7 for further details and the estimates for the “no-
constraint” emission reductions. 

 
• $188 million per year is an ambitious but a reasonable amount of incentive 

funding to seek.  At this time, the District is assured of approximately $40 million 
per year from 2007 through 2015, and approximately $25 million per year 
thereafter.  This estimate reflects projected revenues from the District’s Indirect 
Source Review Rule mitigation fees, local DMV surcharges, and the Moyer 
program.  Based on our conversations with and commitments from California’s 
U.S. Senators and the Valley’s entire congressional delegation we are looking for 
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$100 million per year in incentive funds from federal government.  The remaining 
$60 million per year will be sought from the state of California. 

 
If we are able to secure the above funding, we can generate additional 
reductions totaling 48 tons per day in 2012; 56 tons per day in 2015; and 41 tons 
per day in 2020.  These reductions will shrink the attainment gap and will bring 
larger segments of the Valley into attainment before 2015 and 2020.  However, 
these reductions will not be sufficient to fully bridge the attainment gap.   
 
Please refer to Chapter 7 for a detailed plan for incentive fund expenditures, 
projected reductions, and the District’s legislative action plan to secure the 
necessary funding. 
 

• Expected reductions from new funding that is not yet secured cannot be used in 
an approvable plan to show attainment.  Therefore, as long as any portion of the 
reductions necessary for attainment relies on yet to be secured funding, the 
District cannot claim attainment in a serious or severe ozone area plan. 

 
• Currently available pollution control technology and the known technology 

scheduled for future availability cannot produce sufficient reductions to satisfy the 
Valley’s attainment gap.  This is the case even if money were no object.  Bringing 
the Valley into attainment will require major advancement in pollution control 
technology for mobile and stationary sources. 

 
Pursuant to the federal Clean Air Act, section 182(e)(5), the “Extreme” non-
attainment classification is the only one that allows for an approvable plan that 
relies on future advancements in technology.  With proposed control measures in 
this plan, in 2023, 82 tons per day of NOx reductions are needed that can only be 
achieved through the development and application of advanced control 
technologies that do not yet exist (see Table 11-1).  Please refer to Chapter 7 for 
a detailed plan for incentive fund expenditures and projected reductions. 
  

Considering the above conclusions, the Valley has no choice but to step up to an 
“Extreme” non-attainment classification. 
 
Journey to Attainment 
 
Several areas of the San Joaquin Valley currently comply with the 8-hour ozone 
standard, and all areas of the Valley will come into attainment as emissions are reduced 
pursuant to this plan.  All areas of the Valley will see short term improvement in ozone 
concentrations and will continue to experience cleaner air on an ongoing basis.   
 
Figure ES-7 provides a graphical illustration of the Valley’s journey to attainment under 
this plan.  The green dots in Figure ES-7 indicate monitoring sites that have a design 
value below the level of the 8-hr ozone standard for the year specified.  The red dots 
identify sites whose design values are expected to exceed the 8-hr ozone  
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Figure ES-7  Journey to Attainment 
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standard.  Figure ES-7 is based on carrying capacities generated through modeling, 
coupled with the emissions reductions identified in this plan.  Because of analytical 
limitations, the Figure does not adequately reflect the expected reduction in the number 
of days over the ozone standard or the decline in ozone design values.   
 
Could a different approach ensure earlier attainment? 
 
The International Sustainable Systems Research Center (ISSRC), a Southern 
California-based non-profit organization, was tasked by community and environmental 
organizations under funding from the William and Flora Hewlett Foundation with 
developing an “alternative SIP” that could show attainment with the 8-hour ozone 
standard by 2013.  ISSRC took on this enormous task without participating in the 
District’s public plan-development process and without communication with the District 
staff.  ISSRC released their first version of the “Alt SIP” on February 6, 2007, and 
published a “Revised Alt SIP” on February 19, 2007.  Three main strategic elements in 
the Alt SIP are: operational restrictions; increased funding for incentives; and additional 
stationary source control measures.  Upon close review of the “Alt SIP” proposals, the 
District found the following: 

• Operational restrictions:  The “Alt SIP” effectively proposes to prohibit driving, 
farming, and construction on up to 100 days each year.  These restrictions are 
unenforceable, are beyond District authority, and could cripple the Valley’s 
economy.  The reductions would not achieve the emission levels needed for 
attainment.   

• Incentive funding: The “Alt SIP’s” proposed incentive measures rely on $450 
million per year in unsecured funding and would therefore not be federally 
approvable in a State Implementation Plan for attainment in 2013.  The “Alt 
SIP’s” expenditure plan is also impractical and would not achieve the proposed 
reductions. 

• Stationary source control measures: Most reductions from the “Alt SIP’s” 
stationary source measures reflect double-counting. Existing and proposed 
District measures are more stringent. 

While the February 19 version of the “Alt SIP” conceded to achieving only 95% of their 
own estimate of NOx reductions necessary for attainment, the District found that most of 
the emission reductions proposed in the “Alt SIP” were double-counted or would not be 
legal for the District to claim or pursue.  The “Alt SIP” also concluded that attainment 
can be achieved by reducing Valleywide emission levels to 195 tons per day of NOx 
and 230 tons per day of VOC.  The District found, based on a proper application of 
photochemical modeling results, that these emission levels would not provide for ozone 
attainment.   
Despite the above shortcomings, the District carefully considered and evaluated all 
control measures proposed by ISSRC for inclusion in the 2007 Ozone Plan.  Although 
the District concluded that the “Alt SIP” is not able to achieve attainment, several 
concepts are viable, and these were added to the 2007 Ozone Plan.   
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The “Alt SIP” analysis confirms that there is no more expeditious path to ozone 
attainment than the path identified by the 2007 Ozone Plan.   
 
What additional requirements are triggered by an “Extreme” classification? 
 
A reclassification to an Extreme for the federal 8-hr ozone air quality standard will 
trigger additional permitting and pollution control requirements.  As noted in Chapter 2, 
the federal Clean Air Act requires extreme non-attainment areas to define a major 
source as one whose potential emissions of ozone precursors meets or exceed 10 tons 
per year.  This lower major source threshold will mean more facilities will be required to 
obtain Title V permits under the Extreme classification.  The extreme classification also 
impacts New Source Review and Reasonably Available Control Technology 
requirements for major sources.  See Chapter 11 for more details on the additional 
requirements triggered under the extreme classification. 
 
 
“Extreme” classification has onerous ramifications.  Is not submitting a plan an 
option? 
 
Failure to prepare a federally approvable plan, to submit it on time to EPA3, and to fully 
implement its commitments would have major public health, legal, and financial 
consequences.   Regarding public health, Valley residents will continue to be exposed 
to ozone levels in excess of the health-based federal ambient air quality standard.  
Adverse health impacts will also result in economic cost to the Valley due to costs 
associated with health care, absenteeism, and loss of productivity.   
 
Failure to submit a timely and approvable plan and to implement its commitments would 
also result in two federal sanctions.  The first sanction would make it extremely costly 
for new businesses to locate in the Valley, and for existing businesses to expand, due to 
2:1 offset requirements for permitting major sources in the Valley.  The second sanction 
would result in loss of federal highway funds to the Valley estimated at $250 million per 
year.   The offset sanction applies in an area 18 months after the date on which EPA 
makes its finding for such an area, and the highway sanctions apply in that area 6 
months following application of the offset sanction (59 FR 39832).  EPA has discretion 
to change the sanction sequence.  Additionally, the Federal Clean Air Act (Section 
110(c)) requires EPA to impose a federal implementation plan (FIP) 24 months after the 
final rulemaking on a failure to submit or implement a SIP to remedy the deficiencies 
identified by EPA.  A FIP would result in a loss of local control. 
 

                                            
3 Nonattainment designations were made in Air Quality Designations and Classifications for the 8-hour Ozone 
National Ambient Air Quality Standards (69 FR 23858-23951), effective June 15, 2004. Section 172(b) of the Clean 
Air Act requires attainment plans to be submitted within three years of the date of the nonattainment designation.  On 
December 22, 2006, D.C. Circuit court decision vacated the Final Rule to Implement the 8-Hour Ozone National 
Ambient Air Quality Standard – Phase 1 (69 FR 23951-24000).  However, the deadline for 8-hour ozone plans is 
apparently unaffected by the vacating of Phase 1 since designations were made in a separate ruling.  EPA has 
requested rehearing on the Phase 1 decision and has urged air districts to move forward on attainment plans and 
observe the June 15, 2007 deadline.   



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Executive Summary  
2007 Ozone Plan  

ES-18

Public Accountability 
 
The District will prepare annual reports to show progress in fulfilling its ozone and PM 
plan commitments.  These reports, which will help ensure public accountability and 
provide for public assessment of the performance of the local, state, and federal 
agencies in relation to their responsibilities under this plan, will be made available to the 
public and will be presented to the Governing Board annually, beginning in 2008.  The 
reports will include ambient air quality data, a summary of rules adopted during the 
previous year, detailed account of the incentive funding expenditures and resulting 
reductions in emissions, as well as other pertinent information.  Please see Chapter 5 
for more details on these annual reports. 
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Acronyms and Glossary 

 
 

ACRONYMS, ABBREVIATIONS, AND INITIALISMS 
 
AERO: Advanced Emissions Reductions Options 
A.I.R: Agriculture Improving Resources 
APCO: Air Pollution Control Officer 
AQGGP: Air Quality Guidelines for General Plans  
AQI: Air Quality Index 
ARB: California Air Resources Board 
BAAQMD: Bay Area Air Quality Management District 
BACT: Best Available Control Technologies 
CAA: Clean Air Act 
CAFO: confined animal facility operations 
CalTrans: California Department of Transportation 
CAMx:  Comprehensive Air Quality Model with Extensions 
CART: Center for Advanced Research and Technology 
CEM: Continuous Emission Monitoring 
CEQA: California Environmental Quality Act 
CCOS: Central California Ozone Study 
CMP: Conservation Management Practices 
CO: carbon monoxide 
CRPAQS: California Regional Particulate Air Quality Study 
DMV: Department of Motor Vehicles 
DPAG: Dairy Permitting Advisory Group 
District: San Joaquin Valley Air Pollution Control District  
DPR: Department of Pesticide Regulation (DPR) 
EPA: U.S. Environmental Protection Agency 
EJ: environmental justice 
ERC: emission reduction credits 
FR: Federal Register 
GAMAQI: Guide for Assessing and Mitigating Air Quality Impacts 
Heavy-Duty Program: Heavy-Duty Engine Emission Reduction Incentive Program 
IC: internal combustion 
ISR: Indirect Source Review 
ISSRC: International Sustainable Systems Research Center 
MM5: Mesoscale Model version 5 
NAAQS: National Ambient Air Quality Standards 
NOx: oxides of nitrogen 
OADP: Ozone Attainment Demonstration Plan (for 1-hour ozone) 
PM: particulate matter 
PM2.5: particulate matter 2.5 microns or less in diameter 
PM10: particulate matter 10 microns or less in diameter 
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Ppm: parts per million  
PSA: Public Service Announcements 
PSI: Pollutant Standards Index (now the AQI) 
RACT: reasonably available control technology 
REMOVE : Reduce Motor Vehicle Emissions 
RFP: reasonable further progress 
ROP: rate of progress (for 1-hour ozone) 
RRF: relative reduction factor 
SAPRC: [California] Statewide Air Pollution Research Center 
SIP: state implementation plan 
SJVAB: San Joaquin Valley Air Basin 
SOx: oxides of sulfur 
TOG: total organic gases 
TPA: Transportation Planning Agencies 
TSP: total suspended particles 
VOC: volatile organic compounds 
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GLOSSARY 
 
Air Basin: An area of the state designated by the ARB pursuant to Subdivision (a) of 

Section 39606 of the CH&SC that has similar meteorological and geographic 
conditions. 

 
Air Monitoring: The periodic or continuous sampling and analysis of air pollutants in 

ambient air or from individual pollutant sources. 
 
Air Pollutants: Substances which are foreign to the atmosphere or are present in the 

natural atmosphere to the extent that they may result in adverse effects on 
humans, animals, vegetation, and/or materials. 

 
Air Pollution Control District (APCD): A county agency with authority to regulate 

sources of air pollution, other than emissions from mobile sources, such as 
refineries, manufacturing facilities, and power plants within a given county, and 
governed by a District Air Pollution Control Board composed of elected county 
supervisors.  (Compare AQMD and Unified District) 

 
Air Pollution Control Officer (APCO): A person appointed by the APCB given the 

authority to appoint district personnel for the purpose of observing and enforcing 
the provisions of Part 4, Division 26 of the CH&SC. 

 
Air Quality Attainment Plan (AQAP):  An air quality plan prepared in approximately 

1991 by each air pollution control district in the California that at that time was 
classified as nonattainment for specific state ambient air quality standards. 

 
Air Quality Management District (AQMD): A group of counties or portions of counties 

with authority to regulate sources of air pollution within the region and governed 
by a regional air pollution control board comprised mostly of elected officials from 
within the region.  An AQMD is established by state legislation.  (Compare APCD 
and Unified District). 

 
Ambient Air: Air occurring at a particular time and place outside of structures.  Often 

used interchangeably with outdoor air. 
 
Anthropogenic: Of, relating to, or influenced by the impact of humans on nature; man-

made. 
 
Area-wide Sources: Also known as "area" sources, are those sources which are not 

large enough to be tracked individually, but when added together can represent a 
large quantity of pollution.  Examples of these sources include multiple stationary 
emission sources such as water heaters, gas furnaces, fireplaces, gas stations, 
dry cleaners and woodstoves.  Area sources of pollution are identified by 
Category of Emission Source (CES) codes.   
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Attainment: Achieving and maintaining the air quality standards for a given 
 standard.   
 
Attainment Area: A geographic area that is in compliance with the National and/or 

California Ambient Air Quality Standards (NAAQS or CAAQS).   
 
Best Available Control Technology (BACT): The most up to date methods, systems, 

techniques, and production processes available to achieve the greatest feasible 
emission reductions for given regulated air pollutants and processes.  BACT is a 
requirement of NSR (New Source Review) and PSD (Prevention of Significant 
Deterioration). 

 
Best Available Control Measure (BACM): A term used to describe the “best” 

measures (according to EPA guidance) for controlling small or dispersed sources 
of particulate matter and other emissions from sources such as roadway dust, 
woodstoves, and open burning. 

 
Best Available Retrofit Control Technology (BARCT): An emission limitation that is 

based on the maximum degree of reduction achievable, taking into account 
environmental, energy, and economic impacts by each class or category of 
source (Section 40406 CH&SC). 

 
Biogenic: Produced by living organisms.  Biogenic emissions are of extreme interest 

because of the predominance of agriculture in the San Joaquin Valley; however, 
the District has no authority to regulate biogenic emissions. Preliminary studies 
indicate that biogenic emissions may be at least two times the total hydrocarbon 
emissions already quantified in the emissions inventory (in the AQAP). 

 
Bureau of Automotive Repair (BAR): An agency of the California Department of 

Consumer Affairs responsible for the implementation of the motor vehicle 
inspection and maintenance program (smog check). 

 
California Air Resources Board (ARB): The State's lead air quality agency consisting 

of an eleven-member Governor-appointed board and supporting staff fully 
responsible for motor vehicle pollution control, and having oversight authority 
over California's air pollution management program. 

 
California Environmental Quality Act (CEQA): A California law that sets forth a 

process for public agencies to make informed decisions on discretionary project 
approvals.  The process aids decision makers to determine whether any 
environmental impacts are associated with a proposed project.  It requires the 
elimination or reduction of environmental impacts associated with a proposed 
project and the implementation of mitigation measures to reduce or remove those 
impacts. 
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Carbon Monoxide (CO): A colorless, odorless gas resulting from the incomplete 
combustion of fossil fuels.  Over 80 percent of the CO emitted in urban areas is 
contributed by motor vehicles.  CO interferes with the blood's ability to carry 
oxygen to the body's tissues and results in numerous adverse health effects.  CO 
is a criteria pollutant. 

 
Central California Ozone Study (CCOS): A research effort undertaken in 2001 to 

collect observations related to formation of ozone at the surface and aloft for a 
large area of central California, with supporting collection of activity and 
emissions data, to be followed by analysis and modeling.   

 
Conformity: A demonstration of whether a federally-supported activity is consistent 

with the State Implementation Plan (SIP) – per section 176(c) of the FCAA.  
Transportation conformity refers to plans, programs, and projects approved or 
funded by the Federal Highway Administration or the Federal Transit 
Administration.  General conformity refers to projects approved or funded by 
other federal agencies. 

 
Consumer Products: Products such as detergents, cleaning compounds, polishes, 

personal care products, and automotive specialty products which are part of our 
everyday lives and, through consumer use, may produce air emissions which 
contribute to air pollution. 

 
Criteria Air Pollutant: An air pollutant for which acceptable levels of exposure can be 

determined and for which an federal or state ambient air quality standard has 
been set.  Examples include:  Ozone, Carbon Monoxide, Lead, Nitrogen Dioxide, 
Sulfur Dioxide, and PM10. 

 
Department of Motor Vehicles (DMV): The agency responsible for registering drivers 

and vehicles as well as collecting state and local motor vehicle fees. 
 
Design Value: The pollutant concentration used by air quality managers as the basis 

for determining attainment of an air quality standard, generally by using an air 
quality model.  The design value may or may not be the same as the designation 
value. 

 
District Source:  Any source for which the District has legal authority to set emissions 

standard and regulate the operations thereof.  
 
Emission Factor: For stationary sources, the relationship between the amount of 

pollution produced and the amount of raw material processed or burned.  For 
mobile sources, the relationship between the amount of pollution produced and 
the number of vehicle miles traveled.  By using the emission factor of a pollutant 
and specific data regarding quantities of material used by a given source, it is 
possible to compute emissions for the source. 
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Emission Inventory: An estimate of the amount of pollutants emitted into the 
atmosphere from major mobile, stationary, area-wide, and natural source 
categories over a specific period of time such as a day or a year. 

 
Emission Offset: Actual enforceable emission reductions from existing sources 

sufficient to offset anticipated emission increases associated with new or 
modified stationary sources. A rule-making concept whereby approval of a new 
stationary source of air pollution or increase of emissions from an existing source 
of air pollution is conditional on the equal or greater reduction of emissions from 
other existing stationary sources of air pollution.  This concept is utilized in 
addition to reduction in emissions by employing BACT.   

 
Emission Projecting: Utilizing information and growth and control estimates to 

approximate future emissions. 
 
Emission Reduction Credit (ERC): Credits given for actual emission reductions that 

are real, enforceable, permanent, quantifiable, and surplus (beyond the required 
reduction).  An actual credit is certified via a District-issued document that 
specifies the date of issuance, expiration date of credit, type of pollutant, and 
legal owner of emission reduction credits.  In some cases, ERCs can be 
transferred to another owner or banked for future use. 

 
Emission Standard: The maximum amount or rate of a pollutant permitted to be 

discharged from a polluting source such as an automobile or smoke stack.  
 
Emissions Inventory: An estimate of the quantity of pollutants emitted into the 

atmosphere over a specific period such as a day or a year.  Considerations that 
go into the inventory include type and location of sources, the processes 
involved, and the level of activity.   

 
Environmental Protection Agency (EPA): The United States Environmental 

Protection Agency is a federal agency charged with protecting human health and 
safeguarding the natural environment—air, water, and land-- upon which life 
depends.  EPA promulgates national ambient air quality standards and 
implements other federal programs designed to improve air quality.  

 
Exceedance: An air pollutant that is monitored to be above the state and/or federal 

ambient air quality standard for that pollutant. 
 
Federal Clean Air Act (FCAA): A federal law passed in 1970 and significantly 

amended in 1977 and 1990 that forms the basis for the national air pollution 
control efforts.  Basic elements of the Act include national ambient air quality 
standards for major air pollutants, air toxics standards, acid rain control 
measures, and enforcement provisions.   
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Federal Clean Air Act Amendments of 1990: The 1990 amended version of the 
federal CAA that mandates attainment of the National Ambient Air Quality 
Standards (NAAQS) by specified dates for nonattainment areas.  Ozone 
nonattainment areas are sorted into categories (marginal, moderate, serious, 
severe, and extreme) with deadlines established ranging from three years for 
marginal areas to twenty years for extreme areas. 

 
Federal Implementation Plan (FIP): In the absence of an approved State 

Implementation Plan (SIP), a plan prepared by the EPA which provides 
measures that nonattainment areas must take to meet the requirements of the 
federal CAA. 

 
Federal Motor Vehicle Control Program (FMVCP): This program establishes the 

tailpipe emissions standards that are implemented by the Federal Government. 
 
Federal Source:  Any source for which the United States government has legal 

authority to set emissions standards and regulate the operations thereof. The 
District does not have legal authority to set emissions standards for these 
sources, but may have authority to regulate their operations, or the makeup of 
the vehicle fleet.  One example is US Postal Service fleets. 

 
Hydrocarbon (HC): any of a large number of compounds containing various 

combinations of hydrogen and carbon atoms.  They may be emitted into the air 
as a result of fossil fuel combustion and fuel volatilization, and are a major 
contributor to smog.   

 
Indirect Source: Any facility, building, structure, or installation, or combination thereof, 

which generates or attracts mobile source activity that results in emissions of any 
pollutant (or precursor) for which there is a state or federal ambient air quality 
standard.  Examples of indirect sources include employment sites, shopping 
centers, sports facilities, housing developments, airports, educational institutions, 
commercial and industrial developments, and parking lots and garages. 

 
Indirect Source Review (ISR): A rule or regulation that governs entities such as 

stationary facilities, buildings, structures, properties, and/or roads which, through 
their construction to operation indirectly contributes to air pollution.  This includes 
projects and facilities that attract or generate mobile sources activity (autos and 
trucks) such as employment sites, shopping centers, sports facilities, housing 
developments, airports, educational institutions, commercial and industrial 
developments, and parking lots and garages, that results in the emissions of any 
regulated pollutant.   

 
Inspection and Maintenance Program (I & M): A motor vehicle inspection program 

implemented by the Bureau of Automotive Repair.  It is designed to identify 
vehicles in need of maintenance and to assure the effectiveness of their emission 
control systems on a biennial basis.  The program was enacted in 1979 and 
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strengthened in 1990.  The standard program is called Basic I & M.  Enhanced I 
& M has more stringent testing requirements and is to be implemented in 
urbanized areas that are classified as "serious" and above nonattainment for 
ozone or "high moderate" and above for carbon monoxide and which had a 
population of 200,000 or more in 1980.  Also known as a "smog check".   

 
Internal Combustion Engine (IC): A heat engine in which the combustion generates 

the heat inside the engine proper instead of in a furnace.  An example of an IC 
engine is an automobile engine. 

 
Inversion: A layer of warm air in the atmosphere that lies over a layer of cooler air, 

trapping pollutants. 
 
Local Source: Any source for which local governments (cities and counties) have 

primary regulatory authority.  One example is land use decisions.  The District 
does not have the legal authority to make land use decisions, which, per state 
law, are under the purview of cities and counties.  The District does have 
authority, however, to control emissions from land use projects through its 
Indirect Source Review program.  Additionally, the District submits comments on 
land-use proposals received from cities, counties, and other agencies under the 
California Environmental Quality Act (CEQA).  The District also advises cities and 
counties regarding air quality issues in their general plans.  Section 65302.1 of 
California Government Code requires cities and counties in the San Joaquin 
Valley to amend appropriate elements of their general plans to include data, 
analysis, comprehensive goals, policies, and feasible implementation strategies 
to improve air quality in their next housing element revisions.  Cities and counties 
are required to submit these air quality amendments to the District for comment 
at least 45 days before adoption.   

 
Memorandum of Understanding (MOU):  An agreement made among agencies for 

the purposes of jointly accomplishing a goal, program, etc.  The governing 
boards of the involved agencies must ratify this agreement.   

 
Mobile Sources: Sources of air pollution that are not stationary by nature, such as 

automobiles, motorcycles, trucks, off-road vehicles, boats, and airplanes. 
 
National Ambient Air Quality Standards (NAAQS): Standards set by the EPA for the 

maximum levels of air pollutants that can exist in the ambient air without 
unacceptable effects on human health or the public welfare. 

 
New Source Review (NSR): The mechanism to assure that new and modified 

stationary sources will not interfere with the attainment or maintenance of any 
ambient air quality standard, or prevent reasonable further progress towards the 
attainment or maintenance of any ambient air quality standard.  A program used 
in a non-attainment area to permit or site new industrial facilities or modifications 
to existing industrial facilities that emit non-attainment criteria air pollutants.  The 
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two major requirements of NSR are Best Available Control Technology and 
Offsets. 

 
Nonattainment Area: An area identified by the EPA and/or ARB as not meeting either 

NAAQS or CAAQS standards for a given pollutant.  
 
Oxides of Nitrogen (NOx): A general term pertaining to compounds of nitric oxide 

(NO), nitrogen dioxide (NO2), and other oxides of nitrogen.  Nitrogen oxides are 
typically created during combustion processes and are major contributors to 
smog formation and acid deposition.  NO2 is a criteria pollutant, and may result in 
numerous adverse health effects. 

 
Ozone (O3): A reactive gas consisting of three oxygen atoms.  In the troposphere, it is a 

product of the photochemical process involving the sun's energy.  It is a 
secondary pollutant that is formed when nitrogen oxides (NOx) and volatile 
organic compounds (VOC) react in the presence of sunlight.  Ozone at the 
earth's surface causes numerous adverse health effects and is a criteria 
pollutant.  It is a major component of smog.  In the stratosphere, ozone exists 
naturally and shields Earth from harmful incoming ultraviolet radiation.   

 
Ozone Attainment Demonstration Plan (OADP): A plan prepared by air pollution 

control districts and air quality management districts that proposes and 
evaluates, through modeling, emission controls deemed necessary to attain 
ambient air quality standards for 1-hour ozone. 

 
Ozone Precursors: Chemicals such as volatile organic compounds and nitrogen 

oxides, occurring either naturally or as a result of human activities, which 
contribute to the formation of ozone, a major component of smog.  They are 
emitted directly from sources into the atmosphere.  

 
Particulate Matter (PM10): A major air pollutant consisting of tiny solid or liquid 

particles of soot, dust, smoke, fumes, and mists.  The size of the particles (10 
microns or smaller, about 0.0004 inches or less) allows them to easily enter the 
air sacs deep in the lungs where they may be deposited to result in adverse 
health effects.  PM10 also causes visibility reduction and is a criteria air pollutant. 

 
parts per hundred million (pphm): Standard of measurement of concentration by 

which ozone or other atmospheric gases may be measured.  One pphm is equal 
to ten ppb. 

 
parts per million (ppm):  Standard of measurement of concentration by which ozone 

or other atmospheric gases may be measured.  One ppm is equal to 100 pphm 
or 1000 ppb. 
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Photochemical Reaction: A term referring to chemical reactions brought about by the 
light energy of the sun.  Photochemical reactions create harmful air pollutants 
such as ozone.   

 
Public Workshop:  A workshop held by an air district for the purpose of informing the 

public and obtaining its input on the development of a regulatory action or control 
measure by that agency.   

 
Rate of Progress (ROP):  The Federal Clean Air Act Amendments [Section 182(c)(2)] 

require ozone nonattainment areas designated as “serious” or above to 
demonstrate post-1996 volatile organic compound emission reductions of three 
percent per year, averaged over a 3-year period.  The U.S. Environmental 
Protection Agency refers to these reductions as the rate-of-progress requirement.   

 
Reactive Organic Gas (ROG):  A reactive chemical gas, composed of hydrocarbon 

compounds that may contribute to the formation of smog by their involvement in 
atmospheric chemical reactions.  Also sometimes referred to as Non-Methane 
Organic Compounds (NMOCs).  VOC emissions are a subset of ROG emissions.  

 
Regional Transportation Planning Agencies (RTPAs): The eight governmental 

bodies in the San Joaquin Valley primarily responsible for transportation planning 
in compliance with federal and state requirements.  Also referred to as Valley 
Transportation Planning Agencies (TPAs). 

 
Reasonably Available Control Technology (RACT):  Devices, systems, process 

modifications, or other apparatus or techniques that are reasonably available 
taking into account the necessity of imposing such controls in order to attain and 
maintain a national ambient air quality standard; the social, environmental, and 
economic impact of such controls; and alternative means of providing for 
attainment and maintenance of such standard.   

 
Reid Vapor Pressure (RVP): The absolute vapor pressure of volatile crude oil and 

volatile nonviscous petroleum liquids, except liquefied petroleum gases.  
 
San Joaquin Valley Air Basin (SJVAB): An air basin established by ARB that has 

similar meteorological and geographical conditions that consist of all of San 
Joaquin, Stanislaus, Merced, Madera, Fresno, Kings, and Tulare Counties, and 
the Valley portion of Kern County.  

 
San Joaquin Valley Unified Air Pollution Control District (SJVUAPCD or District): 

Also known as the "Valley Air District".  The eight member counties include 
Fresno, Kings, Madera, Merced, San Joaquin, Stanislaus, and Tulare Counties, 
and the Valley portions of Kern County. 

 
Smog: A combination of smoke, ozone, hydrocarbons, nitrogen oxides, and other 

chemically reactive compounds, which, under various conditions of weather and 
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sunlight, may result in a murky brown haze that causes adverse health effects.  A 
primary source of smog is automobiles.   

 
Smog Check Program: A motor vehicle inspection program implemented by the 

Bureau of Automotive Repair.  It is designed to identify vehicles in need of 
maintenance and to assure the effectiveness of their emission control systems 
on a biennial basis.  The program was enacted in 1979 and strengthened in 
1990.  Also known as the Inspection and Maintenance Program (I & M).   

 
State Implementation Plan (SIP): A document prepared by each state describing 

existing air quality conditions and measures which will be taken to attain and 
maintain national ambient air quality standards. 

 
State Source:  Any source for which the State of California has legal authority to set 

emissions standards and regulate the operations thereof. The District does not 
have legal authority to set emissions standards for these sources, but may have 
authority to regulate their operations, or the makeup of the vehicle fleet.  
Examples include school bus fleets and other state vehicles. 

 
Stationary Sources: Non-mobile sources such as power plants, refineries, and 

manufacturing facilities that emit air pollutants. 
 
Transportation Control Measure (TCM): Any control measure to reduce vehicle trips, 

vehicle use, vehicle miles traveled, vehicle idling, or traffic congestion for the 
purpose of reducing motor vehicle emissions.  TCMs can include encouraging 
the use of carpools and mass transit. 

 
Transportation Planning Agency (TPA): See Regional Transportation Planning 

Agency. 
 
Unified Air Pollution Control District: A specialized APCD in which two or more 

contiguous counties merge their county districts into one.  A unified district is 
formed by action of the member counties.  The San Joaquin Valley Unified Air 
Pollution Control District is a Unified District pursuant to Division 26, Part 3, 
Chapter 11 of the CH&SC.  (Compare APCD and AQMD) 

 
United States Environmental Protection Agency (EPA): The United States agency 

charged with setting policy and guidelines, and carrying out legal mandates for 
the protection of national interests in environmental resources.   

 
Valley: All references to the "Valley" in this plan refer to the San Joaquin Valley. 
 
Valley Transportation Planning Agencies (TPAs): The eight governmental bodies in 

the San Joaquin Valley primarily responsible for transportation planning in 
compliance with federal and state requirements.  Also referred to as Regional 
Transportation Planning Agencies (RTPAs). 
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Vehicle Miles Traveled (VMT): A measure of both the volume and extent of motor 

vehicle operation; the total number of vehicle miles traveled within a specified 
geographical area over a given period of time.  

 
Volatile Organic Compounds (VOC): Hydrocarbon compounds that exist in the 

ambient air.  VOCs contribute to the formation of smog and/or may themselves 
be toxic.  VOC emissions are a major precursor to the formation of ozone.  VOCs 
often have an odor, and some examples include gasoline, alcohol, and the 
solvents used in paints. 
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Chapter 1:  Progress and Current Air Quality 
 
 

1.1  INTRODUCTION 
 
This chapter presents an overview of the progress that has been made and the current 
state of the San Joaquin Valley’s air quality.  Over the past 20 years, the hard work and 
financial and personal investments by industries, individuals, and agencies are 
producing real and tangible results that show a substantial improvement in air quality.   
 

1.2  ADOPTED RULES 
 
Since its forming in 1992, the San Joaquin Valley Air Pollution Control District (District) 
has adopted about 500 rules and rule amendments.  The District was the nation’s first to 
adopt a progressive Indirect Source Review (ISR) program, which reduces emissions 
from new indirect sources Valley-wide, such as commercial, industrial, and residential 
developments.  The District was also the first in the nation to adopt a rule to control 
volatile organic compounds (VOC) emissions from wine production and storage.  This 
rule contains groundbreaking compliance options that offer flexibility to operators 
without sacrificing emission reductions.   
 
The District was the first in the state to regulate emissions from on-field agricultural 
operations.  To date, through the Conservation Management Practices (CMP) rule, the 
District has received 6,400 CMP plans from Valley farmers that reduce particulate 
matter emissions from 3.2 million acres of productive agricultural land.  The District was 
also the first major air district in the state to regulate the use of residential fireplaces.  
Now, other major districts in the state are using the District’s regulation as the 
benchmark.  In addition, the District leads the nation with its stringent emission limits on 
engines, boilers, turbines, and glass-melting furnaces.  Air quality improvements 
evidence the success of the District’s innovative rules, as discussed in the next section. 
  
  

1.3  CURRENT AIR QUALITY 
 
The two major indicators of air quality are emissions inventories and ambient air quality 
data.    Emissions inventories are estimates indicating how much direct pollution is 
going into the air as a result of various activities.  Ambient air quality data, which is 
measured by monitors, tells us how much pollution is in the air we breathe.  Together, 
these data show progress made in improving air quality as well as the great challenge 
we face in meeting future standards.  
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1.3.1  Emissions  
 
An emissions inventory is a tabulation of pollutant emissions into the atmosphere.  The 
District uses comprehensive emissions inventories to develop control strategies, 
determine the effectiveness of permitting and control programs, provide input into 
ambient dispersion models, fulfill reasonable further progress requirements, and screen 
sources for compliance investigations.  Emissions inventory data, like ambient 
monitoring data, are also used as indicators for trends in air pollution.  

  
Ozone is not directly emitted into the atmosphere, but produced by a photochemical 
reaction between oxides of nitrogen (NOx) and volatile organic compounds (VOC) in the 
presence of sunlight (see Figure 1-1).  Since there are no ozone emissions, there is no 
emissions inventory for ozone.  Therefore, an effective ozone control strategy requires 
emissions inventories for NOx and VOC.  
 

 
Figure 1-1  Ozone Formation 

Source: AirNow, <http://airnow.gov/index.cfm?action=jump.jump_ozone> 
 
Typically, an emissions inventory is also organized by emission source category. 
Source categories consist of several broad groups: 
 
! Mobile sources – motorized vehicles 

o On-road sources include automobiles, motorcycles, buses, and trucks 
o Other, or off-road, sources include farm and construction equipment, lawn 

and garden equipment, forklifts, locomotives, boats, aircraft, and 
recreational vehicles. 
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! Stationary sources – fixed sources of air pollution 
o Power plants, refineries, and manufacturing facilities 
o Aggregated point sources - facilities (such as gas stations and dry 

cleaners) that are not inventoried individually but are estimated as a group 
and reported as a single source category.  

 
! Area sources –human activity that takes place over a wide geographic area 

o Includes consumer products, fireplaces, tilling, and unpaved road dust. 
 
! Natural sources – non-anthropogenic, naturally occurring emissions 

o Geogenic sources, such as petroleum seeps 
o Biogenic sources, such as emissions from plants 

 
The District has made significant progress in reducing ozone precursor emissions.  
These reductions are a result of the many rules and programs put in place by the 
District and the ARB.  These reductions represent an impressive accomplishment, 
especially in light of the 37% increase in population in the San Joaquin Valley over the 
same time period. 
 

Figure 1-2  Ozone Precursor Emissions Reductions  
(Summer Averages), 1990-2005 
(2006 Almanac (base year 2005)) 

 

 
 
Appendix B contains detailed tables showing the emissions inventories for NOx and 
VOC (as well as total organic gases [TOG], particulate matter 10 microns or less in 
diameter [PM10], particulate matter 2.5 microns or less in diameter [PM2.5], total 
suspended particles [TSP], carbon monoxide [CO], and oxides of sulfur [SOx], which 
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are all included to satisfy federal requirements).  This appendix also contains more 
information on emissions inventory maintenance.  Motor vehicle conformity budgets, 
which are required in state implementation plans (SIPs) and are based on motor vehicle 
emissions inventories, will be available in Appendix C (though not in this draft because 
ARB has not yet released the necessary mobile source emissions model (EMFAC 
2007)).  Emission reduction credits (ERC) are presented in Appendix D. 
 

1.3.2  Air Monitoring Data 
 
The District operates an extensive air monitoring network to measure progress towards 
compliance with the National Ambient Air Quality Standards (NAAQS).  Ozone 
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, the 
California Air Resources Board (ARB), and the National Park Service operate 22 ozone 
monitoring sites throughout the San Joaquin Valley, as shown in Figure 1-3.  Fifteen of 
the 22 currently operating monitors are in locations suitable to measure representative 
concentrations in areas of high population density.  The other seven monitors (Oildale, 
Parlier, Clovis, Edison, Maricopa, Merced, and Fresno-Drummond) are sited specifically 
in areas that experience high ozone concentrations. 
 
 

Figure 1-3  Ozone Monitoring Sites within the San Joaquin Valley Air Basin 

 
 
The ozone monitors yield hourly average concentrations of ozone, reported in parts per 
million (ppm) to three decimal places.  As illustrated in Figure 1-4 and Figure 1-5, the 
San Joaquin Valley Air Basin has shown progress in attaining the 1-hour ozone 
standard, which was revoked by EPA on June 15, 2005 (a discussion of federal air 
quality standards can be found in Chapter 2).  The District is now continuing to 
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implement emission control measures contained in its most recent plan for attaining the 
now-revoked 1-hour ozone standard (the Extreme Ozone Attainment Demonstration 
Plan, adopted October 8, 2004).  
 
Figure 1-4  Improvement in 8-hour Ozone Levels, 1995-2005 
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Figure 1-5  Days Over the 1-hour Ozone Standard 
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This plan for the 8-hour ozone standard extends the District’s ozone air pollution control 
strategy to attain the more stringent standards. The one-hour ozone measurements 
collected by air quality monitors are also used to calculate 8-hour averages.  At any 
given monitor, the highest of the 24 possible 8-hour average concentrations for a given 
calendar day is recorded as the 8-hour value for that day.  For a given year, the fourth 
highest value is selected from the daily 8-hour maxima (as such, the highest three daily 
maximum 8-hour average ozone values each year do not count towards the attainment 
determination) and then averaged with corresponding values for the previous two years 
to determine attainment.  The result is the three-year average of the annual fourth-
highest daily maximum 8-hour ozone concentration, which is also called the “design 
value” for 8-hour ozone and is also the form of the standard.  Table 1-1 illustrates a 
sample calculation.  The 8-hour ozone NAAQS is met at a given monitor when the 
design value is less than or equal to 0.08 ppm rounded to the nearest hundredth (so 
concentrations less than 0.085 ppm are considered to be in attainment).     
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Table 1-1  Sample Design Value Calculation 
(Fresno-Sierra Sky Park, 2005) 

 
Highest Daily Maximum Concentrations (ppm) Year 1st Highest 2nd Highest 3rd Highest 4th Highest 

2003 0.112 0.106 0.103 0.102 
2004 0.095 0.094 0.094 0.091 
2005 0.103 0.102 0.102 0.101 

3 - Year Average: 0.098 
  
Figure 1-6 shows design values by monitoring site for 2003-2005.  As you can see from 
the figure, in spite of recent progress, the new 8-hour average standard is still exceeded 
by a significant amount at almost every site, and bringing all sites into attainment will 
represent a significant challenge.  
 
Figure 1-7 shows the number of days over the numeric value of the 8-hour standard by 
site for 2003, 2004, and 2005; although this is not used for attainment determinations, it 
shows that all sites of the Valley are experiencing fewer days over the standard than a 
couple of years ago, but that significant additional efforts will be needed to bring all sites 
into attainment.  More 8-hour ozone data and analysis are available in Appendix A. 
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Figure 1-6  Eight-hour Ozone Design Values, 2003-20051 
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1 One of the District’s 22 ozone monitoring sites, the Tracey-Airport site, has not been operating long enough to yield 
design values at this time. 

Federal 8-hour ozone 
standard = 0.084 ppm
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Figure 1-7  Days Over the Level of the Federal 8-hour Ozone Standard 
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Chapter 2:  Meeting Federal Requirements  
 

2.1  INTRODUCTION 
 
Pursuant to the federal Clean Air Act (CAA), the U.S. Environmental Protection Agency 
(EPA) sets primary air quality standards to protect public health and secondary 
standards to protect welfare.  Achieving the primary federal standards improves public 
health and reduces the region’s health care costs.  Meeting federal air quality standards 
helps protect public health and improves the quality of life for Valley residents.  This 
chapter describes some of the health effects of ozone, EPA’s process for setting health-
based standards, and how the San Joaquin Valley meets federal requirements for 
attaining those standards. 
 
 

2.2  HEALTH EFFECTS 
 
The human health impacts of ozone include chest pain, coughing, throat irritation, and 
congestion.  Breathing ozone can reduce lung function and inflame the linings of the 
lungs.  Repeated exposure may permanently scar lung tissue.  Other symptoms 
triggered by ozone include wheezing, coughing, pain when taking a deep breath, and 
breathing difficulties during exercise or outdoor activities.  Studies have linked rising 
hospital admissions and emergency room visits to higher ozone levels.   
 
Children are most at risk from exposure to ozone.   Children breathe more air per pound 
of body weight than adults.  Because children’s respiratory systems are still developing, 
they are more susceptible to environmental threats.  Also, ground-level ozone is highest 
in the summertime, when children are outside playing and exercising at summer camps, 
playgrounds, neighborhood parks, and in backyards.  In fact, anyone who spends time 
outdoors in the summer, including outdoor workers and people exercising, may be 
impacted.   
 
These health impacts carry economic costs as well.  In The Health and Related 
Economic Benefits of Attaining Healthful Air in the San Joaquin Valley, researchers 
Jane V. Hall, Victor Brajer, and Frederick Lurmann report that the economic benefits of 
meeting the federal standards for both PM2.5 and ozone in the valley could save an 
average of nearly $1,000 per person per year Valley-wide for a total of more than $3 
billion annually (2005 dollars).  They report that attaining both standards may result in 
fewer premature deaths, fewer asthma attacks, fewer cases of bronchitis, and fewer 
hospital admissions.  These effects are attributed to attaining both the PM2.5 and ozone 
standards, not just the 8-hour ozone standard; many of the potential health impacts in 
Hall’s study may be linked to diesel particulates (a component of PM2.5), though 
reducing unhealthful ozone concentrations will reduce some of these costs to the 
Valley.  In Table V-1 of the Hall’s study, the total cost of health impacts from ozone is 
estimated at $32.64 million annually, and Table V-2 shows the total cost of health 
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impacts from PM2.5 to be approximately $3.2 billion annually (Hall 2006).  The cost of 
PM2.5 health effects is almost 100 times higher than the cost of ozone health effects.  
The deadline to attain the PM2.5 standard is 2015, so the total health cost of air 
pollution will decrease dramatically by 2015 to no more than $32.62 million annually.  
Hall’s study is the first of its kind for the San Joaquin Valley.  Future studies will improve 
our understanding of air pollution effects and costs and affirm the importance of 
programs that bring the Valley into attainment of federal air quality standards.  
 

Health Effects of Ozone 
! Considerable research over the past 35 years has investigated the responses of 

humans to ozone inhalation. These studies have consistently shown that ozone can 
lead to inflammation and irritation of the airway tissues.  

! Symptoms and responses to ozone exposure vary widely among individuals. Typical 
symptoms include cough, chest tightness, shortness of breath, pain when taking a 
deep breath, and increased asthma symptoms. In persons with asthma, ozone can 
worsen asthma symptoms. 

! Ozone in sufficient doses can also increase the permeability (“leakiness”) of lung 
cells, making them more susceptible to environmental toxins and infection caused by 
microorganisms such as viruses and bacteria. 

! In epidemiologic studies, ozone exposure has been associated with an increase in 
hospital admissions and emergency room visits, particularly for causes related to the 
lungs, such as asthma and chronic obstructive pulmonary disease (COPD).   

! Ozone exposure also has been associated with increased premature death in elderly 
people with chronic diseases of the lungs and circulatory system. 

! A recent study of a large number of school-aged children living in twelve different 
Southern California communities, the ARB-funded Children’s Health Study (CHS), 
found that ozone is associated with increased school absences. The CHS also 
indicated that ozone may contribute to the development of asthma in children who 
played sports outdoors.  

! People who exercise or work outdoors are at greater risk of experiencing adverse 
health effects from ozone exposure because they inhale more ozone. This is 
because effects are related to the inhaled dose of ozone, which is related to the 
ozone concentration in the air, a person’s breathing rate, and the length of their 
exposure, and because ozone concentrations are generally higher outdoors than 
indoors (unless there is a significant indoor source of ozone). 

! When there is an indoor source of ozone, particularly in the home, there is also a risk 
of increased dose, because the concentration of ozone is elevated and the duration 
of exposure is long. In addition, young children are at greater risk because they 
spend more time in the home than adults, and inhale more ozone per pound of body 
weight than do adults because they breathe more rapidly than adults. 

Source: ARB, 2006 

  

2.2.1  Other Effects of Ozone 
 
In addition to human health impacts, ozone affects Valley ecosystems and crops.  
Ozone damages plant cells and deteriorates leaf tissue, which reduces the plants’ ability 
to photosynthesize and produce their own food.  Plants respond by growing more 
leaves, which depletes carbohydrates stored in roots and stems.  This weakens plants 
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and makes them susceptible to disease, pests, cold, and drought.  Ozone reduces 
agricultural yields for many economically important crops, such as grapes, soybeans 
and cotton, and damages the leaves of trees and other plants, marring the appearance 
of cities, national parks, forests, and recreational areas. 
 
Ozone can cause substantial damage to a variety of materials such as rubber, plastics, 
fabrics, paint, and metals. Over time, ozone exposure progressively damages both the 
functional and aesthetic qualities of materials and products.  The resulting increases in 
maintenance, upkeep, and replacement of materials can accumulate to significant 
economic losses.     
 
 

2.3  HEALTH-BASED STANDARDS 
 
Based on human health and environmental considerations, both the state and the 
federal government set ambient air quality standards for ozone.  The federal 
government’s “primary standards” are set to protect public health and are set at levels 
that include a margin of safety, while “secondary standards” are established to protect 
public welfare in issues such as crop damage, material degradation, haze, and 
environmental effects.   
 
California standards are set to protect public health.  The California ambient air quality 
standards are considerably more stringent than the federal standards and are more 
protective of human health.  ARB approved a 1-hour ozone standard of 0.09 ppm in 
1987.  In 2005, ARB approved an 8-hour ozone standard allowing no concentrations 
above 0.07 ppm.  ARB retained the previously adopted 1-hour standard.  California has 
no mandated timelines for attaining state air quality standards.  The current California 
and national ambient air quality standards for ozone are listed in Table 2-1.   
 
When EPA reviews the NAAQS for a pollutant such as ozone, it develops a "criteria 
document," a compilation and scientific assessment of health and environmental effects 
studies.  EPA develops a staff paper on the information available that is compiled by 
technical staff who interpret the most relevant information in the criteria document to be 
used in making policy decisions. The staff paper also contains staff recommendations to 
the EPA Administrator regarding any revisions to the standards needed to protect public 
health and welfare.1 
 
Both the criteria document and staff paper are based on thousands of peer-reviewed 
scientific studies and are part of an extensive scientific assessment process that 
includes rigorous scientific peer review and public comment.  Before these documents 
become the basis for policy decisions, they undergo repeated, detailed reviews by the 
scientific community, industry, public interest groups, the general public, and the Clean 
Air Scientific Advisory Committee (CASAC), a Congressionally mandated group of 

                                            
1 On December 7, 2006, EPA announced changes to the NAAQS review process, replacing the criteria document 
with the more concise Integrated Science Assessment (ISA) document. 
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Table 2-1  Federal and State Ambient Air Quality Standards for Ozone 
 

Averaging Time  
8-hour ozone 1-hour ozone 

Form 

Federal 0.08 ppm a NA b 
3-year average of annual 4th highest daily 
maximum 8-hr ozone concentrations (for 

the 8-hr standard only) 
California 0.07 ppm 0.09 ppm No exceedances 

a  ppm stands for parts per million 
b  The federal 1-hour ozone standard was revoked, effective June 15, 2005.  On December 22, 2006, the United States 
Court of Appeals for the District of Columbia Circuit Court vacated the rule containing this revocation.  On March 22, 2007, 
EPA requested rehearing.  Further developments are expected in 2007. 

 
independent scientific and technical experts.2  As part of its mandate, the Clean Air 
Scientific Advisory Committee also makes recommendations to EPA on the adequacy of 
the standards.  By reaching the federal health-based standards for ozone, we will 
greatly reduce the negative health impacts of this pollutant.  
 
EPA promulgated the 8-hour ozone standard in July 1997 and finalized Phase 1 of the 
ozone implementation rule in April 2004 (69 FR 23857-23951).  Phase 1 set forth the 
nonattainment area classification scheme and upheld specific 1-hour ozone obligations.  
On November 9, 2005, EPA released the Phase 2 rule (70 FR 71611-71705), which 
outlines emission controls and implementation plan requirements, including RFP and 
RACT.  Attainment plans must be submitted to EPA by June 15, 2007.  EPA also 
revoked the 1-hr ozone standard, for which the Valley’s attainment year was 2010.3   
 
This plan addresses the federal 8-hour ozone standard.  Appendix E, “California Clean 
Air Act Triennial Progress Report and Plan Revision,” satisfies state 1-hour ozone 
planning requirements. 
 

 
2.4  CLASSIFICATIONS AND REQUIREMENTS 
 
On April 15, 2004, EPA designated and classified the SJVAB as serious nonattainment 
for the federal 8-hour ozone standard, effective June 15, 2004.  As a serious area, the 
valley is to attain the standard as expeditiously as practicable, but no later than June 15, 
2013.  The 2007 Ozone Plan, the first 8-hour ozone plan for the SJVAB, is due to EPA 
by June 15, 2007.  Following receipt of a Plan, the EPA must find the Plan complete 
within six months of receipt.  The EPA must approve, disapprove, partially approve, or 
conditionally approve the plan within one year of finding the plan complete [CAA Section 
110(k)].  Table 2-2 summarizes the timelines and requirements for areas classified 
serious or higher.  Notice that all four classifications must submit a SIP by June 15, 
2007, but the compliance and attainment date, as well as other requirements, vary 
among the classifications. 
                                            
2 EPA’s December 7, 2006 changes to the NAAQS review process modified the role of CASAC in the standard-setting process. 
3 On December 22, 2006, the United States Court of Appeals for the District of Columbia Circuit Court vacated the rule containing 
this revocation.  On March 22, 2007, EPA requested rehearing.  Further developments are expected in 2007. 
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Table 2-2  Timelines and Requirements 

 
Requirement Serious Areas Severe-15 Areas Severe-17 Areas Extreme Areas 

Attainment 
demonstration, RFP, 

and NSR SIP 
submission 

6/15/07 6/15/07 6/15/07 6/15/07 

Compliance Date: 
Achieve all emissions 
reductions needed for 

attainment 

By start of the 
2012 ozone 

season 

By start of the 
2018 ozone 

season 

By start of the 
2020 ozone 

season 

By the start of the 
2023 ozone 

season 

Attainment date 6/15/2013 6/15/2019 6/15/2021 6/15/2024 
 
 
Although this is the first plan for 8-hour ozone in the Valley, the District Governing Board 
has adopted ozone plans in the past, culminating with the Extreme Ozone Attainment 
Demonstration Plan for the 1-hour ozone standard on October 8, 2004 and adopted 
amendments on October 20, 2005.  On June 15, 2005, EPA revoked the federal 1-hour 
ozone standard.  As such, transportation conformity and de minimis thresholds for 1-
hour ozone no longer apply, contingency measures are not needed, and EPA will not 
make a finding of a failure to attain.  However, other requirements still apply, including 
anti-backsliding provisions, rate of progress reductions, reasonably available control 
technology (RACT) controls, black box measures (provisions of an Extreme Area’s 
implementation plan that anticipate development of new control techniques or 
improvement of existing control technologies).4  Control measures cannot be removed 
from the SIP solely because of revocation, and the measures included in the 1-hour 
ozone plan will also contribute to the District’s 8-hour ozone strategy.  
 
Once the federal government sets a standard, states and air districts with nonattainment 
areas are required to adopt plans, rules, and programs that reduce emissions to bring 
the area into attainment of the standard.  In California, air pollution control districts 
and/or air quality management districts are responsible for developing the overall 
attainment strategy in their respective geographic areas.  Plans, such as the 2007 
Ozone Plan, are the first step in the process.  To develop a plan, areas evaluate air 
quality data, emissions inventory data, and computer modeling results to determine the 
rules and programs that are needed to reach the federal standards by the deadlines 
specified in the CAA.  The CAA contains several SIP requirements for areas classified 
as an extreme nonattainment area for 8-hour ozone.  Table 2-3 outlines these 
requirements.  The rules and programs in a plan are then implemented over time to 
reduce the emissions that go into the air, reducing unhealthful concentrations of air 
pollutants and helping areas reach federal air quality standards.  
 
The state compiles all of the air quality plans for the state’s nonattainment areas into a 
SIP.  During the regional planning process, ARB develops air quality models, conducts 

                                            
4 On December 22, 2006, the United States Court of Appeals for the District of Columbia Circuit Court vacated the rule containing 
this revocation.  On March 22, 2007, EPA requested rehearing.  Further developments are expected in 2007. 
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and funds air quality research, develops emissions inventories, develops statewide 
emission control measures, and provides other assistance to local air districts.  Once 
nonattainment areas adopt their plans, ARB is responsible for preparing and submitting 
the California SIP to the EPA. 
 
Periodic plan revisions may be necessary to ensure reasonable further progress and to 
reflect the latest science.  Once an area’s ambient air quality data meets the federal 
standard, the area will request a finding of attainment.  Then a maintenance plan and 
other requirements must be met before an area can be officially redesignated to 
attainment. 
 
 
Table 2-3 Federal Requirements for Extreme 8-hour Ozone Nonattainment Areas 
 
Requirements Federal 

CAA Description 

General 
Requirements 

110 and 
172(c) 

Includes RACM, RFP, emissions inventory requirements, need for permits, 
contingency measures, enforcement, adequate resources, etc. 

Severe Area 
Requirements1 182(e) 

Extreme areas must meet all severe area requirements (i.e., de minimis, 
RACT, RFP, and contingency provisions) except as modified by Section 
182(e). 

Major Stationary 
Source 182(e) 

Include any stationary source or group of sources located within a 
contiguous area and under common control that emits, or has the potential 
to emit, at least 10 tons per year of VOCs.2 

Offset requirement 182(e)(1) 
The ratio of total VOC emission reductions to total increased VOC 
emissions shall be at least 1.5 to 1, unless all existing major sources are 
required to use BACT, in which case the ratio shall be at least 1.2 to 1.  

Modifications 182(e)(2) 

Any change (besides changes made to comply with the offset requirement) 
at a major stationary source that results in emissions increases shall be 
considered a modification, unless the operator offsets the increase of at 
least 1.3 to 1. 

Clean fuels at 
electric utilities and 

industrial & 
commercial boilers 

182(e)(3) 

Such sources that emit more than 25 tons per year of NOx must burn 
specified primary fuels or use advanced control technologies. 

Traffic control 
measures during 

heavy traffic hours 
182(e)(4) 

SIPs may contain provisions establishing traffic control measures applicable 
during heavy traffic hours to reduce use of high polluting vehicles or heavy-
duty vehicles. 

New technologies 182(e)(5) 

Allows for provisions in an Extreme SIP that anticipate development of new 
control techniques or improvement of existing control technologies (i.e. 
black box).  State must demonstrate that such provisions are not necessary 
for the first ten years [182(e)(5)(A)] and that the SIP includes enforceable 
commitments to develop and adopt contingency measures [182(e)(5)(A)]. 

Nonattainment Fee 185 

If an extreme area fails to attain the standard by June 15, 2024, major 
stationary sources of VOCs in the area shall pay a fee to the state of 
$5000/ton of VOC emissions per calendar year in excess of 80% of a 
baseline defined as the actual or allowable emissions. 

1  Also includes requirements for serious areas (182(c)) and moderate areas (182(b)), except as modified by higher 
classifications. 
2 Plan provisions required for major sources of VOCs also apply to major sources of NOx subject to EPA review 
[Section 182(f)]. 
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2.5  FEDERAL CAA PLANNING REQUIREMENTS ADDRESSED BY THE 2007 OZONE 
PLAN 
 
This 2007 Ozone Plan meets federal requirements for extreme areas, as discussed in 
the following paragraphs and in Appendix M. 
 
 

2.5.1  Reasonably Available Control Technologies (RACT) 
 
Section 172(c)(1) of the federal Clean Air Act requires air quality plans for 
nonattainment areas to “provide for the implementation of all reasonably available 
control measures as expeditiously as practicable (including such reductions in 
emissions from existing sources in the area as may be obtained through the adoption, 
at a minimum, of reasonably available control technology) and shall provide for 
attainment of the national primary ambient air quality standards.” 
 
EPA’s Final Rule to Implement the 8-Hour Ozone National Ambient Air Quality 
Standard—Phase 2 (70 FR 71707) modified 40 CFR 51.912 to require nonattainment 
areas to submit a SIP revision that meets the NOx and VOC RACT requirements in 
Sections 182(b) and 182(f) of the federal Clean Air Act no later than 27 months after 
designation for the 8-hr ozone NAAQS (which equates to September 15, 2006).  The 
District prepared this RACT SIP through a public process, and adopted it on August 17, 
2006.  The RACT SIP analysis showed that the District’s rules meet or exceed RACT 
requirements for all applicable EPA source categories.  The District submitted this 
RACT SIP to ARB in August 2006 for review and transmittal to EPA by the September 
15, 2006 deadline.  ARB transmitted the SJV RACT SIP and other districts’ RACT SIPs 
to EPA on January 31, 2007. 
 
For areas designated as extreme non-attainment for the 8-hr ozone NAAQS, RACT 
control measures would apply to sources with emissions greater than 10 tons per year.  
The SJVAB was classified as extreme nonattainment for the 1-hr ozone NAAQS that 
EPA revoked effective June 15, 2005, and EPA’s Final Rule to Implement the 8-Hour 
Ozone National Ambient Air Quality Standard—Phase I (69 FR 23858) contains anti-
backsliding provisions that require former 1-hr ozone nonattainment areas to keep the 
RACT applicability thresholds for their prior classification, even though the standard was 
revoked.5  The District has amended applicable rules to ensure compliance with this 
rulemaking’s anti-backsliding provisions for RACT applicability thresholds. 
 
2.5.2 Attainment Demonstration 
 
Section 182(c)(2)(A) of the federal CAA requires nonattainment areas to demonstrate, 
using federally-approved photochemical modeling, that the plan will provide for  

                                            
5 On December 22, 2006 the United States Court of Appeals for the District of Columbia Circuit Court vacated the 
Phase I rule and remanded the rule to EPA for revision.  On March 22, 2007, EPA requested rehearing. 
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attainment of the standard by the applicable date.  As discussed in Chapter 3 and 
Appendix F, ARB used federally approved models in conducting the modeling for this 
Draft 2007 Ozone Plan.  These federally-approved models were further enhanced using 
field data, analysis studies, and other findings of the $30+ million air pollution studies 
conducted in the San Joaquin Valley.  Thus the ARB modeling done for this plan 
reflects state-of-the-science understanding of ozone formation in the Valley. 
 

2.5.3  Reasonable Further Progress (RFP) Demonstration 
 
Section 182(c)(2)(B) requires nonattainment areas to show that the plan will result in 
VOC and NOx emission reductions as specified in the federal CAA.  Chapter 10 of the 
2007 Ozone Plan shows that the Valley meets these requirements with emission control 
measures already adopted for all milestone years.   
 
 
2.5.4  Contingency Provisions 
 
Sections 172 and 182 of the federal CAA require nonattainment areas to have in place 
emission reductions that will go into effect without further action by the State or EPA if 
the nonattainment area fails to meet a milestone for RFP or attainment.  Section 10.4 of 
this plan shows that the Valley has the required magnitude of contingency emission 
reductions for all years with adopted measures.   
 
 

2.5.5 Major Stationary Source Threshold 
 
The District revised its new source review (NSR) rule (Rule 2201) on April 20, 2005 to 
reflect the extreme classification (10 ton per year major source threshold) under the 
federal 1-hour ozone standard and submitted those revisions to ARB for transmittal to 
EPA.  The District’s NSR rule revisions were to take effect immediately upon EPA 
approval into the SIP.  Before this approval occurred, EPA’s revocation of the 1-hour 
ozone standard became effective, which effectively eliminated the need to reclassify to 
the extreme major source thresholds under the 1-hour ozone new source review.6 The 
Valley’s major source threshold has since remained at 25 tons per year, as dictated by 
the California Health and safety Code (Section 42504). 
 
For the extreme classification under the federal 8-hr ozone standard, the District 
commits to submitting the revised NSR rule to EPA within one year of the date of the 
District’s adoption of the 2007 Ozone Plan.  The lower thresholds in this rule would 
apply on the effective date of EPA’s final approval of the revised rule into the SIP.  The 
threshold could also be revised in response to the District of Columbia Circuit Court 

                                            
6 On December 22, 2006 the United States Court of Appeals for the District of Columbia Circuit Court vacated the 
Phase I rule and remanded the rule to EPA for revision.  On March 22, 2007, EPA requested rehearing. 
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ruling7, depending on the government’s response to the ruling and on any subsequent 
court findings. 
 
2.5.6  Offset Requirements 
 
After EPA’s approval of the extreme classification NSR rule, the SJVAB’s offset ratio 
would change to the higher level of 1.5 to 1, with the option of a 1.2 to 1 ratio if the 
District is able to demonstrate use of best available control technology on all major 
sources.  District revisions to the rule implementing these requirements would be done 
on the same schedule as described in the previous section.   
 
2.5.7  New Technologies 
 
Section 182(e)(5) of the federal CAA allows for provisions in an Extreme SIP that 
anticipate development of new control techniques or improvement of existing control 
technologies (i.e. “black box”).  More information is available in Chapter 11. 
 
2.5.8 Clean Fuels 
 
Section 182(e)(3) of the federal Clean Air Act directs extreme nonattainment areas to 
require: "that each new, modified, and existing electric utility and industrial and 
commercial boiler which emits more than 25 tons per year of oxides of nitrogen - 
(A)  burn as its primary fuel natural gas, methanol, or ethanol (or comparable low 

polluting fuel), or 
(B) use advanced technology (such as catalytic control technology or other 

comparably effective control methods) for reduction of emissions of nitrogen" 
 
District Rules 4305, 4306, and 4352 address NOx emission limits for the boilers in this 
category.  Most of the boilers under Rules 4305 and 4306 are fired on natural gas and 
therefore satisfy the requirement of paragraph (A) above.  Liquid-fuel fired boilers are 
also addressed by those rules and the applicable NOx emission limits satisfy the 
requirement of paragraph (B) above.  Solid-fuel fired boilers are addressed by Rule 
4352 and the applicable NOx emission limits satisfy the requirement of paragraph (B) 
above. 
 
Therefore, the District already complies with this requirement and there is no need to 
include additional control measures in this plan to satisfy the section of the federal 
Clean Air Act. 
 
 
2.5.9  Other Requirements 
 
The District generally meets all federal monitoring requirements.  As Valley population 
increases and other factors trigger the need for new monitors or other changes to the 
network, the District will revise the network as needed.  The District continues to 

                                            
7 On December 22, 2006 the United States Court of Appeals for the District of Columbia Circuit Court vacated the 
Phase I rule and remanded the rule to EPA for revision.  On March 22, 2007, EPA requested rehearing. 
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conduct annual enhanced ozone monitoring.  The most recent District enhanced 
monitoring information may be found at http://www.arb.ca.gov/aagm/mldaqsblamn.htm.  
Special ozone air studies conducted in the Valley in the past are summarized in the 
2004 EOADP.  The Central California Ozone Study (CCOS) is ongoing and will continue 
to provide information for future plans and plan updates.  More information may be 
found at http://www.arb.ca.gov/airways/CCOS/CCOS.htm#recent . 
 
The traffic control measures [Section 182(e)(4)] are optional.  These are likely to have 
minimal benefit for the Valley due to the relatively short durations of “heavy traffic hours” 
in the metropolitan areas of the Valley.  Chapter 11 describes the use of “new 
technologies” provisions.  Lastly, the District adopted a rule on May 16, 2002 
implementing a nonattainment fee of $5000 per ton of emissions, and submitted the rule 
through ARB to EPA for approval.  EPA has not yet taken final action on the rule, which 
was written to apply to either a severe or extreme nonattainment area.  
 
Ambient air quality data and design values are included in Chapter 1 and Appendix A.  
The emissions inventory is discussed in Chapter 1 and Appendix B.  Control measures 
are included in Chapters 6, 7, 8, and 9 as well as Appendices H and I.  Modeling 
appears in Chapter 3 and Appendix F.  RACM is in Chapter 9 and Appendix C.  The 
2007 Ozone Plan satisfies federal requirements for implementation plans (see Appendix 
M). 
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Chapter 3:  What is Needed to Demonstrate 
Attainment? 

 
 

3.1  INTRODUCTION 
 
This chapter describes what is needed to demonstrate that the San Joaquin Valley can 
attain the federal air quality standards for 8-hour ozone by the statutory attainment date.  
To understand the scope of this effort, it is helpful to consider local challenges, such as 
the San Joaquin Valley’s natural conditions, population growth, and jurisdictional 
limitations.  Computer modeling is used to determine the quantity of emissions 
reductions that the District will need to demonstrate attainment of the standards. 
 
 

3.2  CHALLENGES 
 

3.2.1  Natural Conditions 
 
The topography and climate in the San Joaquin Valley create ideal conditions for 
generating and trapping 
ozone precursors, and then 
creating and retaining ozone 
air pollution.  Comprising 
nearly 25,000 square miles, 
the San Joaquin Valley Air 
Basin (SJVAB) is a 
continuous inter-mountain 
valley (Figure 3-1).  On the 
western edge is the Coast 
Mountain range, with peaks 
reaching 5,020 feet, and on 
the east side of the Valley is 
the Sierra Nevada range 
with some peaks exceeding 
14,000 feet.  The Tehachapi 
Mountains form the southern 
boundary of the Valley.  This 
mountain range includes 
peaks over 6,000 feet and 
contains mountain passes to 
the Los Angeles basin and 
the Mojave Desert.   
 

Figure 3-1  San Joaquin Valley Topography 

SSaann  JJooaaqquuiinn  

       Stanislaus

      Merced Madera 

     Fresno 

Tulare      Kings 

Kern



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Chapter 3:  What is Needed to Demonstrate Attainment?  
2007 Ozone Plan  

3-2

Low precipitation levels, high temperatures, and light winds in the SJVAB are conducive 
to elevated ozone levels.  The SJVAB averages over 260 sunny days per year.  Nearly 
90 percent of the annual precipitation in the SJVAB falls between the months of 
November through April, although average annual rainfall for the entire SJVAB is about 
10 inches on the valley floor.  Annual rainfall totals vary from north to south, with 
northern counties experiencing as much as 11 inches of rainfall and southern counties 
experiencing as little as four inches per year (District 2003).  The eastern SJVAB 
experiences more rainfall than western areas.    
 
The Valley floor experiences hot, dry summers and foggy winters.  The average 
temperature for Fresno from 1948 to 2004 was 63.3°F.  Over the same time period, 
Fresno averaged 106.3 days per year with temperatures over 90°F.  Daily high 
temperature readings in July averaged 98°F.  Fresno averages 36 days per year with 
temperatures 100°F or hotter (Western Regional Climate Center 2005).   
 
Inversion layers and vertical mixing can also influence ambient air quality.  Whereas 
temperatures in the atmosphere usually decrease with height above the surface, a 
temperature inversion is when temperature increases with height in part of the 
atmosphere (Figure 3-2).  The base of the inversion, which is also known as the mixing 
height, acts as a lid on the atmosphere, trapping pollution by limiting vertical dispersion.  
During inversion events, air pollutant emissions build up, ozone precursors then react to 
form ozone, and ozone levels increase from day to day.   
 
Winds (at ground level or at higher altitudes) transport pollutants from other basins into 
the Valley, within the Valley to areas downwind, and from the Valley into other regions.  
Figure 3-3 depicts typical wind flow patterns for day and night during the ozone season 
in the SJVAB.   
 

 
 

Figure 3-2  Vertical Dispersion, With and Without Temperature Inversion 
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Figure 3-3  San Joaquin Valley Wind Patterns During Ozone Season 

Source: SJVAQSPC 1996 
 

 
 
The amount of pollution transported from other areas into the Valley varies.  During the 
daytime, surface winds pick up ozone precursors emitted in the Bay Area and transports 
them down the SJVAB where they can eventually form ozone.  The impact of pollutants 
transported from other air basins into the Valley generally declines from north to south 
(ARB 2001).   
 
Precursors originating in the SJVAB are also transported within the Valley.  Local 
emissions are thought to be more responsible for the Valley’s worst ozone air quality.  
Transport moves precursor emissions from Valley source areas (Stockton, Modesto, 
Merced, etc.) south towards areas southeast of Fresno and around Bakersfield, where 
they are converted to ozone.  Monitoring locations for Parlier, Edison, and Arvin (see 
Figure 1-3) often experience the highest ozone levels in the SJVAB.   
 
Transport can also move Valley pollution into other air basins.  During the daytime, 
heated air rises into the mountains and transports ozone and other pollutants up the 
Sierra Nevada, Tehachapi, and Coastal Mountains.  According to the ARB, the Valley’s 
pollution can affect ozone air quality in the broader Sacramento area, the Great Basin 
valleys, the mountain counties, the Mojave Desert, and the north central and south 
central coasts, depending on meteorological conditions (ARB 2001).   
 
However, some pollution is not transported into other basins, but back into other parts of 
the Valley.  At night, the air is no longer able to exit the southern end of the SJVAB 
because it encounters cooler drainage winds from the surrounding mountains, so it is 
forced back north in a circular flow pattern (Figure 3-3) known as the Fresno eddy.  The 
eddy circulates pollutants in a counterclockwise pattern and returns polluted air to urban 
areas where more precursors are added the next day.  Throughout the Valley, some of 
the pollutants transported to higher altitudes from daytime heating return to the Valley 
floor at night because of drainage winds from the mountains. 
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Transport studies increase understanding of how pollution from other areas may impact 
the Valley as well as how pollution originating in Valley areas may impact other places 
both within and beyond the Valley.  Improved emissions inventories, improved 
databases on meteorological behavior and atmospheric chemistry, and improved grid-
based photochemical models all contribute to ongoing studies that will enhance our 
understanding of pollutant transport.  Future District plans will incorporate any 
significant advances in knowledge regarding transport as it becomes available from 
ARB and other agencies. 
 

3.2.2  Population Growth 
 
Increased population, which results in increased vehicle activity and more consumer 
product use, leads to increased emissions of ozone precursors, undermining the 
progress made by regulations.  Table 3-1 shows population estimates for the eight 
counties of the SJVAB by county, including projections to 2020.  In 2006, 9.9% of 
California’s population resided in the SJVAB (California Department of Finance 2005).  
This is projected to grow slightly, with 11% of California’s total population residing in the 
San Joaquin Valley in 2020.  Between 2002 (the base year for 8-hour ozone planning 
purposes) and 2020, the population of the San Joaquin Valley will grow by 43%.  In 
contrast, the total population for the State of California will grow 24% over the same 
time period.   
  

Table 3-1  SJVAB Population by County 
 

% Change, 
County 2002 2008 

Projection
2014 

Projection
2020 

Projection 2002-2020 
Fresno 837,459 925,588 1,015,838 1,114,654 33 
Kern a 580,794 653,864 718,656 789,068 36 
Kings 135,218 152,181 167,701 184,751 37 

Madera 129,728 146,654 163,753 183,966 42 
Merced 224,488 264,195 310,961 360,831 61 

San Joaquin 608,594 713,435 844,074 989,462 63 
Stanislaus 479,203 539,425 596,967 653,841 36 

Tulare 384,650 433,356 485,889 543,749 41 
TOTAL 3,380,134 3,828,698 4,303,839 4,820,322 43 

a  Valley portion; Kern County has portions located outside of the San Joaquin Valley Air Basin.  
Source:  Developed using Population Trends Reports, California Department of Finance (2005) 

 

3.2.3  Jurisdictional Limits and Regulatory Authority 
 
Attainment of air quality standards for 8-hour ozone and the reduction of precursor 
emissions in the SJVAB require the cooperation of local and/or regional, state, and 
federal governments.  At the federal level, the EPA is responsible for establishing 
federal motor vehicle emission standards.  The EPA is also responsible for reducing 
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emissions from locomotives, aircraft, heavy duty vehicles used in interstate commerce, 
and other sources such as off-road engines that are either preempted from state control 
or best regulated at the national level.  
 
The ARB establishes emission standards for on-road motor vehicles and some off-road 
sources.  The ARB also establishes fuel specifications and develops consumer product 
standards for meeting air quality goals in California.  Other state agencies such as the 
Department of Pesticide Regulation (DPR), California Department of Transportation 
(CalTrans), and the Bureau of Automotive Repair also have responsibility for certain 
emissions sources.  
 
Districts like the San Joaquin Valley Air Pollution Control District have authority to 
regulate stationary sources and some area sources of emissions.  Districts cooperate 
with Regional Transportation Planning Agencies (TPAs) to develop measures affecting 
local transportation activity that are included in a SIP.  In turn, the TPAs coordinate the 
process to identify and evaluate potential control measures and compile local 
government commitments that will be included in the local or regional air quality plan.   
 
The primary jurisdiction of the District is therefore limited to just part of the total 
emissions inventory (Figure 3-4).  Based on summer-average 2005 inventories 
developed for this plan, 20% of the total NOx inventory for the SJVAB is under the 
primary regulatory jurisdiction of the District, and 55% of the total VOC inventory for the 
SJVAB is under the primary regulatory jurisdiction of the District.   
 

Figure 3-4  Ozone Precursors by Source Type1  
(Based on Summer Emissions Inventories, O3 SIP (v1.06_RF980)) 

                                            
1 Please note that Mobile Sources includes on-road and off-road sources.  For NOx, 67% of the total mobile source 
emissions in 2005 come from on-road sources, and 33% of the total mobile source emissions come from other mobile 
sources.  For VOC, 57% of the total mobile source emissions come from on-road sources, and 43% of the total 
mobile source emissions comes from other mobile sources. 

Oxides of Nitrogen (NOx)

Stationary & 
Area 

Sources
20%

Mobile 
Sources

80%

Volatile Organic Compounds

Stationary & 
Area 

Sources
55%

Mobile 
Sources

45%



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Chapter 3:  What is Needed to Demonstrate Attainment?  
2007 Ozone Plan  

3-6

 
Although the responsibility for establishing the tailpipe emissions standards for the 
mobile sources belongs to state and federal governments, additional reductions are 
needed to reach attainment.  Therefore, the District is also proposing measures, such 
as trip reduction, green contracting, and enhanced indirect source review, to provide 
additional mobile source emissions reductions for this plan and will continue to use 
incentive programs to accelerate mobile source emissions reductions.  

 

3.3  MODELING 
 
Air quality models simulate the formation, transport, and removal of ozone from the 
lower atmosphere to predict ozone concentrations in future years.  The models are 
computer programs that estimate the contribution of ozone from emissions, natural 
conditions, and chemical changes.  Modelers used state of the art procedures to 
perform modeling for this plan, including implementing a comprehensive measurement 
program, formulating and formatting model ready data inputs, running the model, 
comparing the model prediction to the base case, developing future year emissions 
scenarios, and running those with the model to predict future ozone levels.  The goal of 
these modeling exercises is to formulate a controlled emissions scenario where ozone 
levels will achieve the federal 8-hour ozone standards.  Appendix F provides more 
information on the modeling conducted for this plan. 
 

3.3.1 Model Choice 
 
The EPA-approved “Comprehensive Air Quality Model with Extensions” (CAMx) 
modeling system was chosen to estimate the amount of emissions reductions needed to 
achieve standards.  A meteorological model, Mesoscale Model version 5 (MM5), was 
used to drive the transport and dispersion in the CAMx model.  Modelers choose the 
[California] Statewide Air Pollution Research Center (SAPRC) chemical mechanism for 
final run, which is slower computationally than other mechanisms but treats the 
chemical production of ozone in more detail. The choice of the modeling system was a 
consensus among the modelers and stakeholders in Central California.  Discussion of 
these choices in models occurred through the Central California Ozone Study (CCOS) 
and the Northern California SIP/Transport Working Groups.  In addition to calculating 
ozone and other pollutant concentrations, this model also has the ability to diagnose 
problems with individual processes that simulate the creation, dispersion, and 
deposition of pollutants.     
 

3.3.2  Base Case 
 
Two modeling episodes were chosen for use in this plan: July 31-August 2, 2000 and 
July 11-12, 1999.  Another episode in September 2000 was attempted, but to date, 
model performance has been poor and consequently this episode has not been used.  
Episodes in 2000 were partially chosen because they fall within the intensive CCOS 
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monitoring period where a comprehensive data set to use in modeling is available.  The 
1999 episode was chosen because the Bay Area Air Quality Management District 
(BAAQMD) believed ozone was representative of their concentrations.  In addition to 
selecting the model, the CCOS technical committee and Northern California 
SIP/Transport working group chose these episodes. 
 
For both the 1999 and 2000 episodes, emissions and meteorological conditions 
simulated ozone levels that were near design values at key air monitoring sites.  In 
general, modeling of these episodes met performance standards, but some 
concentrations were under-predicted at sites in the SJVAB.  During the July – August 
2000 episode, meteorology was unusually conducive to creating ozone.  A comparison 
of this episode to historical cases indicates that some days of the episode were extreme 
meteorological and pollutant events.  For July 1999, statistical analyses also showed 
that meteorology was unusually conducive for forming ozone.  According to EPA 
guidelines, although unusual, these pollutant and meteorological characteristics are the 
average worst case, which make them good candidates for modeling.  However, for 
these episodes, typical meteorological features that have been seen in the past, such 
as, slope, eddy, and marine flows were evident.  The episodes did represent the 
transport and dispersion that have been observed historically in Central California.  In 
accordance with EPA guidance, modelers now use a relative reduction factor (RRF), 
which scales the reductions required to achieve the standard to the present design 
value, to address issues regarding the representativeness of the ozone concentrations 
measured in the episodes (see Section 3.3.4 and Appendix F). 
 
During the July 30-August 2, 2000 base case, a large wildfire produced ozone 
precursors that affected air quality in the San Joaquin Valley.  Future year modeling was 
done with wildfires removed.  Additional days were modeled to include the ramp up of 
ozone during these events.   
 

3.3.3  Weight of Evidence 
 
A weight of evidence approach compares conceptual descriptions, episode 
categorization techniques, adjusted air quality trends, and hydrocarbon analysis to 
modeling results.  The purpose of these additional analyses is to provide additional (i.e. 
beyond photochemical modeling) insights into ozone behavior in the atmosphere.  As 
noted in EPA’s modeling guidance for 8-hour ozone, “Corroborative evidence should 
accompany all modeled attainment demonstrations” (EPA 2005).  Please see Appendix 
F for more information on weight of evidence. 
 
3.3.4  RRF 
 
The relative reduction factor (RRF) is a monitor-specific value that is calculated by 
dividing the average simulated, future year daily peak 8-hour ozone concentration by 
the average simulated base year daily peak concentration.  The baseline year 
monitored design values are then multiplied by the RRFs to predict future-year 8-hour 
design values for each monitor site.  Use of RRF allows the output of photochemical 
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models to be used in a relative, rather than absolute, sense.  See Appendix F for more 
information on RRF. 
 
 

3.4 CARRYING CAPACITY 
 
Using the most recent emission inventory available, modelers ran various combinations 
of NOx and VOC emissions reductions.  The combinations generated a data set of 
predicted ozone levels as a function of percentage reductions of anthropogenic NOx 
and VOC emissions.  The data was plotted as carrying capacity diagrams, which shows 
the level of emissions that the atmosphere can “carry” and still demonstrate attainment.  
Planners looked at the combinations of VOC and NOx percentage reductions that are 
needed to attain the standard and then developed a corresponding control strategy.  
 
The carrying capacity modeling runs were conducted with an episode-specific emission 
inventory based on O3SIP 1.06 (Table B-4). The 2020 baseline emission inventory 
values used in the modeling were 302 tons per day of NOx and 308 tons per day of 
VOC.  The 2023 modeling recently provided by ARB used baseline values of 300 tons 
per day NOx and 415 tons per day VOC.  For both modeling exercises, the baseline 
values were cut in 20% increments, and the Valley’s NOx carrying capacity for ozone 
was estimated as ranging between 180 tons per day with a 50% anthropogenic VOC 
reduction, and approximately 160 tons per day with no VOC reductions.   
 
Although all sites in the Valley must be within the standard for the Valley to be 
redesignated into attainment, some sites will be within the standard before others. As 
shown in Appendix F, carrying capacity diagrams show that approximately 49% 
reduction of NOx emissions from the 2020 baseline throughout the Central California 
modeling domain is needed to achieve the 8-hour average ozone NAAQS in the San 
Joaquin Valley.  2023 modeling indicates that a 47% reduction is needed from the 
baseline inventory used for 2023 modeling. This amount of control is driven by the 
reductions needed to achieve the NAAQS at the air quality monitor location near Arvin 
(see Figure 1-3 in Chapter 1 for the Arvin monitoring site location).  Other sites will be 
within the standard earlier, with fewer reductions.  For instance, a 15% domain-wide 
reduction of 2020 NOx emissions is needed to demonstrate concentrations within the 8-
hour ozone NAAQS at Parlier, the monitoring site downwind of Fresno in the central 
portion of the Valley with historically the worst air quality in the Central San Joaquin 
Valley.  By 2020, the carrying capacity diagrams suggest that the Fresno-Sierra Sky 
Park monitoring site will need the most reductions to achieve the NAAQS in the Central 
SJV.  The details of the amount of reductions needed for Fresno-Sierra Sky Park are 
discussed below.  Sites further north, such as Merced, Modesto, and Stockton are 
projected to be in attainment for the NAAQS by 2020. 
 
Carrying capacity diagrams (available in Appendix F) also indicate qualitatively whether 
a strategy of reducing only VOC emissions, a NOx-only strategy, or a combination 
strategy is needed to achieve the NAAQS.  When the lines on the diagrams are more 
horizontal, this indicates that more NOx control is needed.  When they are more vertical, 
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a control strategy requires more VOC control.  For some areas that are still out of 
attainment in 2020, the attainment (85 ppb) lines on the carrying capacity diagrams are 
flat indicating a need for NOx control.  However, the carrying capacity diagrams also 
show that the lines are curved in the upper right hand portion of the plots.  This 
indicates VOC control would be advantageous in the beginning years of the control 
program.2  Thus, for 2020, a strategy based on only NOx control is our principal interest.  
VOC controls are considered for the purpose of decreasing ozone levels faster in the 
initial stages of the control strategy. 
 
Figures 3-5 and 3-6 show that for the sites near Arvin and at Fresno-Sierra Sky Park 
that are projected to have the worst air quality problems in 2020, reductions in VOC 
emissions will assist in reducing ozone levels early on in the control program, but will 
not change the NOx carrying capacity measurably.  These carrying capacity diagrams 
are used to assess the amounts of NOx and VOC reductions needed to achieve the 
NAAQS.  The x-axis is the percentage of anthropogenic VOC emissions that were run 
through the ozone model and y-axis is the percentage of anthropogenic NOx emissions.  
Lines on the plots represent equal concentrations of eight-hour averaged ozone in ppb.  
These lines are the projection of the design value for each pair of NOx and VOC 
emissions inventory percentages.  The broad solid red line on the plots is 85 ppb, below 
which the NAAQS for eight-hour average ozone is attained; the other solid red lines 
indicate regions of emissions control that exceed the NAAQS.  The dashed green lines 
represent areas on the plots where attainment is projected to be reached given that 
percentage of NOx and VOC inventories.  Each point below on the bolded line would 
represent the amount of VOC and NOx needed to achieve the NAAQS.  For instance, at 
Fresno-Sierra Sky Park, 75% of the NOx inventory would achieve attainment at VOC 
inventories of 75% or less.  As an alternative, 80% of the NOx inventory and 60% of the 
VOC inventory would achieve attainment. 
 
The carrying capacity diagrams show that as NOx reductions are first achieved VOC 
reductions are useful for control of ozone.  This is indicated by the curved lines in the 
upper right hand corner of the graphs.  However, as more NOx is reduced the curved 
lines transition to flat indicating that further VOC emissions reductions are not useful.  
For example, on the carrying capacity diagram for the Arvin monitoring location, starting 
from the top right hand corner, the fastest route to the next line (representing 98 ppb) 
would be to reduce both VOC and NOx by about 2% or 98% of the inventory.  The lines 
on the curves become much straighter at about 80% indicating that at that point a NOx 
control strategy would be more advantageous.  
 

                                            
2 Carrying capacity diagrams produced for the District’s 2004 Extreme Ozone Attainment Demonstration Plan (for 1-
hour ozone) indicated a need for NOx and VOC emission reductions for demonstrating 2010 attainment of the 1-hour 
ozone NAAQS (using the Bakersfield location). 
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Figure 3-5  Arvin Monitoring Location Carrying Capacity, 2020 
 

 
 
 

Figure 3-6  Fresno-Sierra Sky Park Carrying Capacity, 2020 
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For other sites in the SJV that are nearer attainment, NOx and VOC reductions are 
needed to achieve the NAAQS.  Appendix F, shows that attainment lines for those sites 
that are projected to be in attainment by 2020 are curved or slanted in a way indicating 
that both NOx and VOC reductions are needed.  Plots of nonattainment sites other than 
Arvin and Sierra Sky Park indicate that the region around the attainment line would 
benefit from both NOx and VOC controls.  Using the RRF, and 40 ppb offset3, the 
preferred method of calculating attainment, as shown in the lower right of the carrying 
capacity pages in Appendix F, one would conclude that for sites other than the highest 
ozone sites, a NOx and VOC reduction strategy would be the most expeditious route to 
attainment.4  This would support the conclusion that VOC controls in early years would 
be beneficial to attaining the NAAQS.  Recent modeling for 2023 confirms results 
established from 2020 modeling. 
 
As described to this point, carrying capacity diagrams typically only show how ozone 
responds to percent reductions off of a particular emission inventory. These same 
graphs can also show absolute carrying capacities in tons per day of emissions. This 
type of carrying capacity diagram is created by multiplying percent reductions by the 
baseline emission inventory used for modeling. Figure 3-7 and Figure 3-8 show 
modeling responses for the monitoring site near Arvin with emission units in tons per 
day of VOC and NOx instead of percent. One item that becomes evident when looking 
at tonnage based carrying capacity diagrams is that the baseline emission totals play a 
critical role in establishing the range of emissions over which ozone concentration 
information can be obtained. For example, since 2020 is expected to have significantly 
fewer emissions than currently exist in the inventory, 2020 modeling results cannot be 
used to evaluate ozone responses at current emission levels near 600 tpd of NOx. 
 
In order to compare changing emission levels at numerous sites, the attainment target 
(85 ppb 8-hour ozone line) can be extracted from site-specific carrying capacity 
diagrams and displayed on the same graph.  Figure 3-9 and Figure 3-10 combine the 
attainment lines from the Arvin, Edison, Bakersfield-California, Fresno-Sierra Sky Park 
and Parlier carrying capacity diagrams of Appendix F onto one graph.  Because many 
sites in the valley were modeled in attainment with the 2020 and 2023 inventories their 
carrying capacities cannot be determined because their attainment lines are at emission 
levels that are higher than those modeled. In order to show the attainment lines for sites 
in attainment in 2020 and 2023, the 85 ppb line was acquired from preliminary 2012 
modeling.  Merced, Visalia and Turlock were selected from the preliminary 2012 
modeling to add to the graph. Because the attainment lines for these locations are 
based on preliminary modeling using older inventories and a different modeling year 
their carrying capacities have been used as guidance only. 

                                            
3 The lower right hand corner plots shown in Appendix F use the RRF and a 40 ppb offset to predict the future design 
value ozone concentration.  This method was agreed to by ARB and District modelers to be the best representation 
of the amount of ozone precursor emission reduction needed to achieve the NAAQS.  This method of estimation 
subtracts 40 ppb background levels from the RRF calculation and then adds it back in again after the design value is 
scaled by the RRF.  In this manner, the background in the model is correctly not affected by the control of 
anthropogenic emissions.  Modelers generally consider 40 ppb to be a viable background ozone concentration. 
4 Carrying capacity diagrams in Appendix F that have ozone isopleths (plots for sites in attainment have no isopleths), 
other than Arvin or Fresno Sierra-Skypark, show isopleths that are not completely horizontal. 
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Figure 3-7  Arvin Monitoring Location Carrying Capacity (TPD), 2020 

 

 
 
 

Figure 3-8  Arvin Monitoring Location Carrying Capacity (TPD), 2023 
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To evaluate the effectiveness of attainment strategies, the baseline emission inventory 
and the proposed SIP strategy were also plotted on Figure 3-9 and Figure 3-10. The 
SIP Strategy is shown in black and the baseline emissions inventory is gray. The SIP 
Strategy emission line from 2020 and 2023 is shown as a dashed line to indicate 
Advanced Technology as described in other parts of this plan. By following the emission 
inventory projections on the graph, one can determine which sites will be in attainment 
for a given year and how variations in the control strategy can produce different 
attainment results. This type of analysis assumes that the atmosphere can only hold a 
limited about of VOC and NOx before enough ozone is produced to exceed the 
attainment standard. The amounts of emissions dictate the attainment status, not the 
year. The year is only important because it is used to estimate the level of emissions for 
that year. For example, the site near Arvin can only hold about 160 tons per day of NOx 
before the standard is exceeded. It does not matter what year 160 tons per day is 
reached, only that attainment will not occur until NOx emissions drop to near 160 tons 
per day.   
 
To utilize this type of analysis, it is assumed that emission patterns, VOC reactivity and 
other modeling parameters hold constant over time. This assumption implies that 
controls are applied evenly throughout the Valley and that similar types of 
anthropogenic emissions exist in years leading up to and including the modeling year. 
For example, if transportation patterns in 2008 are extremely different from those of 
2020 (the modeling year) it might not be reasonable to assume that 300 tons per day of 
NOx in 2008 would produce that same ozone concentration at the same site in 2020. 
When considering all uncertainties in modeling, however, this variation is considered 
minor.  
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Figure 3-9  Attainment Carrying Capacities for Selected Sites, 2020 Modeling 
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Figure 3-10  Attainment Carrying Capacities for Selected Sites, 2023 Modeling 
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3.5  PM2.5 CONSIDERATIONS 
 
In preparing the 2007 Ozone Plan, consistent with our guiding principle number 7, the 
control strategy in this plan is developed with utmost consideration to future needs for 
the upcoming PM2.5 attainment plan. The District elected not to prepare an integrated 
PM2.5/8-hr ozone plan for June 15, 2007 delivery to EPA for a variety of reasons.  First, 
the standard is in flux.  On October 17, 2006 EPA announced that it is lowering the 24-
hr PM2.5 standard from 65 micrograms/cubic meter (this level is also referred to as the 
1997 PM2.5 standard) to 35 micrograms per cubic meter, and that it would retain the 
annual PM2.5 standard of 15 micrograms/cubic meter (effective December 18, 2006).  
Second, although PM2.5 plans for the 1997 PM2.5 standards are due April 5, 2008, 
EPA still has not released the rule implementing these standards, and release of the 
rule may be further delayed by the December 22, 2006 U.S. Court of Appeals for the 
D.C. Circuit Court decision vacating the Phase I rule implementing the 8-hr ozone 
standard.  Implementation rules for standards describe and finalize the planning 
requirements for the standards, so it is often prudent to develop the planning documents 
after the implementation rule is finalized.  Third, the state of PM2.5 modeling for the San 
Joaquin Valley Air Basin is such that preliminary modeling results will not be available 
until the summer of 2007 at the earliest.  This modeling is using state of the science 
tools developed with data gathered from the $30 million field programs studying air 
pollution in the San Joaquin Valley.  The District plans to begin work in earnest on the 
PM2.5 Plan after the 2007 Ozone Plan is adopted and transmitted to ARB. 
 
Even though the District did not develop a combined PM2.5 and 8-hr ozone plan, the 
District wanted some indication (order of magnitude estimates) of the Valley’s PM2.5 
carrying capacity so that the District could gauge the effects of the Valley’s 8-hr ozone 
emission control strategy on PM2.5 attainment.  As a result, a simplified modeling 
exercise was conducted to help estimate the Valley’s carrying capacity for PM2.5.  The 
modeling exercise5 indicated that the Valley’s NOx carrying capacity for PM2.5 is 
between 370 and 420 tons per day.   
 
Consequently, the San Joaquin Valley control strategy to attain the federal 8-hr ozone 
standard produces NOx emissions reductions that are close to what is needed for 
attainment of the 1997 PM2.5 standards by the maximum possible statutory attainment 
date of April 5, 2015.  This suggests that the ozone control strategy will provide most – if 
not all - of the reductions needed to attain the PM2.5 annual standard, based on simple 
modeling exercises.  There is a possibility that some additional NOx emissions 
reductions from incentive-based measures may be needed to demonstrate attainment 
of the 1997 annual PM2.5 standard.  Results from more sophisticated modeling to be 
released later in 2007 may change these conclusions and findings.   
 
References 
California Air Resources Board (ARB) (April 2001), Ozone Transport, California Environmental Protection 
Agency, Sacramento, California.  

                                            
5 The modeling that ARB conducted was a simplified version of what was done for the District’s 2006 PM10 Plan.  For 
more information on this technique, see Chapter 5 and Appendix C in the 2006 PM10 Plan. 
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Chapter 4:  Strategy 
 
 

4.1  INTRODUCTION 
 
This chapter discusses the District’s overall strategy for achieving emissions reductions 
and bringing the San Joaquin Valley into attainment of the federal 8-hour ozone 
standard.  The District’s overall approach relies on achieving the maximum reductions in 
the most expeditious manner possible.  The approach relies on sound science and the 
best available technology.  Given the magnitude of reductions needed to reach 
attainment and the associated challenges associated with such an effort, the District is 
implementing a four-faceted control strategy, described below.  
 
 

4.2  OVERALL APPROACH 
 
The District’s overall approach is concentrated on feasible measures that will get the 
most reductions.  Each measure the District undertakes demands a significant 
allocation of staff time and opportunities for public participation, review, and comment.  
To improve the air as quickly as possible, control measures that are expected to yield 
the greatest health benefit will be undertaken first.   
 
The District must also approach control measures with sound science and the best 
available technologies.  Achieving emissions reductions requires investment from local 
businesses and citizens.  To ensure that investments will yield the desired returns, the 
District will support control development efforts with the scientific studies needed to 
substantiate the investments and efforts.  In all cases, the District will rely on the latest 
advanced technology. 
 

4.2.1  Integration of Ozone and PM2.5 Strategies 
 
Since the San Joaquin Valley is also designated nonattainment for the federal PM2.5 
standards, control strategies for PM2.5 and 8-hour ozone will be integrated and 
harmonized to the extent possible.  The PM2.5 plan is due to EPA in April 2008, and the 
attainment year is 2010, though EPA can grant extensions until 2015. Secondary PM2.5 
can form in the atmosphere from other compounds (see Figure 4-1), such as NOx, or 
PM2.5 can also be emitted directly into the atmosphere.  Since NOx is a precursor to 
both ozone and PM2.5, the District’s strategy emphasizes NOx controls.  As ARB’s 
PM2.5 modeling progresses, understanding of PM2.5 precursors and formation in the 
Valley will be improved, allowing further opportunities for strategy refinement and 
harmonization.   
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Figure 4-1  PM2.5 Formation 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
4.3  FOUR-FACETED CONTROL STRATEGY 
 
Meeting the challenge of attaining the 8-hour ozone standard in the San Joaquin Valley, 
with its meteorological and topographical disadvantages as well as its growth rate and 
automobile-dependent land use patterns, will require an innovative approach that 
involves every person and business in the Valley.  The centerpiece of the District’s 2007 
Ozone Plan is the control strategy, the measures that the District and others will put in 
place to control ozone precursor emissions in an effort to decrease concentrations of 
ozone, so that the San Joaquin Valley can attain the federal standards.  ARB modeling 
suggests that NOx emissions in the Valley will need to be reduced by 75% of their 2005 
levels. 
 
To achieve this, the District is considering a four-faceted control strategy: 
! Regulatory Control Measures for Stationary Sources - The regulatory 

component will consist of traditional “command-and-control” regulations, like 
most current rules in the District’s Rulebook section titled, “Regulation IV – 
Prohibitions.”   

! Incentive-based Strategies - Incentive-based strategies will build on the 
District’s current grant programs, which use a combination of state and local 
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funds.  These programs have expanded in funding and increased in 
sophistication over the years.   

! Innovative Strategies and Programs – This part of the overall control strategy 
promotes innovative programs that are not traditional regulatory or incentive 
based strategies.  Such innovative strategies achieve reduction of emissions 
from source categories not traditionally regulated by the District through 
alternative routes.  Such programs to be pursued in the upcoming years include: 
Employer-Based Trip Reduction, Alternative Energy Production, Energy 
Conservation, Heat Island Mitigation, Indirect Source Review Enhancement, 
Green Contracting, Expanded Spare-The-Air, Episodic and Regionally-focused 
Control Measures, and Advanced Emissions Reductions Options (AERO).  
These innovative strategies and programs are discussed further in Chapter 8. 

! Local, State, and Federal Sources/Partnerships - This component of the 
Valley’s control strategy acknowledges that local, State, and Federal agencies 
must each reduce emissions from the sources under their jurisdiction to reach 
the 75% NOx reductions needed. 

 
Each facet of the four-part control strategy will consist of a number of emission control 
measures, each of which will address specific source categories.   
 
The development of the District’s components of this strategy is based on twelve 
guiding principles: 
 

Guiding Principles 
1. With public health as our number one priority, meet the federal ambient 

air quality standards as expeditiously as is practicable. 
2. Recognize that the Valley’s economic vitality and prosperity are 

essential to having the resources necessary to achieve our public 
health goals. 

3. Recognize that no “silver bullet” exists – every sector, from the public 
through all levels of government, business, and industry, must reduce 
emissions. 

4. Achieve emission reductions in the most cost-effective way possible to 
get the “biggest bang for the buck.” 

5. When scheduling regulatory actions such as rules and strategies, allow 
adequate time for full public participation. 

6. Consider total impact on businesses; allow reasonable time for 
implementation of current and future rules. 

7. Give precedence to nitrogen oxides (NOx) emissions reductions to 
assist with attainment of the federal standard for particulate matter 
(PM).  NOx emissions contribute to both ozone and PM formation. 

8. Take advantage of imminent new technologies and allow more time to 
get more reductions if needed. 

9. Do not let “one-size-fits-all” governmental policies and bureaucracy 
stand in the way of timely, innovative, and cost-effective emission 
reductions. 
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10. Use sound science in assessing public health impacts, the magnitude 
of emissions from various source categories, and the availability, 
effectiveness, and feasibility of emissions control measures. 

11. Do not rely exclusively on the state and federal government to reduce 
mobile source emissions.  Consistent with state and federal laws, find 
effective and innovative regulatory and incentive measures at the local 
level to address mobile source emissions. 

12. Consider seasonal, episodic, and regional measures to more 
strategically target limited resources for optimum air quality benefits 
throughout the Valley. 

 

4.4  STATE AND FEDERAL COMPONENTS 
 
As discussed in Chapter 3, the District has jurisdiction over only 55% of the total VOC 
emissions inventory and just 20% of the NOx emissions inventory.  The remaining 
portions of the inventory, which include mobile sources, pesticides and fertilizers, and 
consumer products, are under the jurisdiction of the state and federal governments.    
 
 

4.5  SUPPORT FROM OTHER DISTRICT PROGRAMS 
 
The success of District’s control strategy depends in part on the District’s compliance 
program.  Programs like the District’s environmental review, public information, 
education, and outreach also contribute to the District’s successes in improving air 
quality. 
 

4.5.1 Compliance/Enforcement  
 
The District operates a highly efficient and effective compliance program.  The 
Compliance Division’s staff of 75 personnel maintains a strong presence in each of the 
District’s three regional service areas.  The Compliance Division has a critical role in 
ensuring that rules and regulations relied upon to attain the NAAQS are fully enforced. 
 
The District uses several methods to increase compliance while maintaining a 
streamlined process.  The first method to ensure compliance is education and outreach.  
Educational approaches include an extensive array of compliance assistance bulletins 
and a compliance school for those who have received a notice of violation.  A second 
method is the increased use of information technology.  The District’s website, along 
with printed information, helps to ensure that the regulated community has full access to 
applicable regulations and instructions.  The District is automating its permitting system 
to enable applicants to take advantage of streamlined applications for permits such as 
those required for agricultural burns.  By making the process easier, compliance rates 
will be higher.  The third method is the traditional field enforcement activities that include 
rigorous source tests, inspections, and response to complaints.  The District has toll free 
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complaint hot lines that enable the public to contact an on-call inspector at any time.  
The final approach falls into the District’s legal and Mutual Settlement area.  District 
legal staff has the authority to issue large penalties as one of the strongest compliance 
incentives. 
 
“Compliance School” is offered as a voluntary educational training session to individuals 
and companies who have received a “Notice of Violation Settlement Letter” from the 
District.  A person having the authority and responsibility to control the event that led to 
the violation of a District rule may qualify for a one-time penalty reduction by attending 
this two-hour education session.  The first hour presents an overview of the air quality 
problems within the SJVAB.  The second hour discusses rule requirements and 
provides recommendations regarding rule compliance. 
 
The Compliance department supports its efforts with the following Compliance 
Assistance Bulletins, which are available on the District’s website: 
! Continuous Emission Monitoring (CEM) Reporting Requirements 
! Dealing with Excessive Liquid in Vapor Return Hoses Equipped with Liquid 

Removal Devices 
! Equipment Tuning Procedures for Boilers, Steam Generators and Process 

Heaters 
! Portable Equipment Recordkeeping 
! Rescue Requirements for Floating Roof Tank Inspections 
! Rule 4692 – Chain-driven Charbroiling Equipment 
! Source Testing Requirements for Alternative Monitoring Schemes for Boilers, 

Steam Generators, and Process Heaters 
! Title V Reporting Requirements 
! Vineyard Removal Update 
! Vegetable Crop Residue Burning 
! Rule 4306 – Boilers, Steam Generators, and Process Heaters 
! Rule 4702 – Spark-Ignited Internal Combustion Engines 
! Regulation VIII – Fugitive Dust Control at Construction Sites 
! Rule 4604 – Wood Products Coating Operations 
! Source Test Scheduling 
! Restrictions of Agricultural Burning – June 1, 2005 
! Criteria Source Test Contractors Reminder to Renew Certification 

 
Other informational documents or web pages include the following: 
! Fugitive Dust Control at Agricultural Sources 
! Asbestos Requirements for Demolitions and Renovations 
! Abrasive Blasting Operations 
! Degreasing Operations 
! Industry Self Inspection Program 
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4.5.2  Public Education, Awareness, and Information 
 
Engaging the public in efforts to reduce emissions is a key element of the ozone 
attainment strategy.  Education increases public support for new and controversial 
regulations.  Helping people understand the complex issues underlying the ozone 
problem further improves this support.  Individuals can undertake many actions to 
reduce ozone precursor emissions.  When members of the public are aware that they 
can make a difference and are convinced that the problem is real, many people will 
change their behavior in a positive way. 
 
The District's education and information program has expanded and evolved over the 
years.  It uses a variety of media, strategies and techniques to ensure the widest 
possible dissemination of air-quality information. It includes direct-marketing 
approaches with traditional media, including television, radio and print as well as new 
technologies, such as the District’s website and listserv emails, and non-traditional 
methods such as word-of-mouth marketing.  The District networks with other agencies, 
educational institutions, community organizations, industry groups and the news media 
in educational efforts.  It produces educational materials such as videos, brochures, and 
fact sheets that provide focused information to targeted audiences.   
 

4.5.2.1  Programs 
 
Agriculture Outreach 
The District has a strong agriculture outreach component, reflecting the importance of 
this economic sector to the Valley air basin’s economy and to the ozone-attainment 
strategy.  The District works closely with the Valley’s agricultural industry leaders, 
leading to perhaps the most intensive research into agriculture-related emissions and 
conservation practices anywhere in the country.  
 
Agriculture Improving Resources (A.I.R.) is a partnership formed to aid agriculture in 
promoting voluntary improvement of air quality through scientifically proven, cost-
effective measures.  Partners in A.I.R. include the District, the California Air Resources 
Board, California Cotton Ginners and Growers Associations, Nisei Farmers League, 
California Citrus Mutual, California Grape and Tree Fruit League, Raisin Bargaining 
Association, California Apple Commission, California Plant Health Association, Kern 
County Farm Bureau, Kings County Farm Bureau, Fresno County Farm Bureau, Tulare 
County Farm Bureau, Madera County Farm Bureau, Merced County Farm Bureau, 
Stanislaus County Farm Bureau and the USDA Natural Resources Conservation 
Service.  This partnership will play an increasingly important role in providing 
information to growers on a wide variety of air-quality programs. 
 
The Dairy Permitting Advisory Group (DPAG) outreach effort was undertaken to 
address regulation of dairy emissions in compliance with a 2003 state law.  Dairy 
industry stakeholders were concerned by the lack of scientific foundation for 
establishing emissions estimates and determining Best Available Control Technologies 
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(BACT).  Settlement for these concerns established a special commission to evaluate 
available scientific studies and advise the Air Pollution Control Officer on permitting and 
BACT determinations.  DPAG membership included agency technical staff, scientists, 
stakeholder experts, and concerned citizens.  All proceedings were conducted in public 
meetings with conference-call access.  Scientists conducting new research, requested 
by the agencies to provide a sound basis for emissions-factor evaluation, appeared at 
proceedings and participated by phone and written communication in response to 
questions from the DPAG and public meeting participants.  Results of this process were 
presented to the Air Pollution Control Officer (APCO) and reported to the District 
Governing Board.  In addition to advising the APCO, the results of these proceedings 
defined additional research projects to fill remaining information gaps and refine 
emission measurements provided by the initial studies. 
 
Following review of the DPAG proceedings, the District developed Rule 4570 to address 
emissions from large confined animal facility operations (CAFO) and adopted the rule 
after holding public workshops and rule adoption hearings.  Extensive public outreach 
has begun for the implementation of this rule.  The District will be working with 
stakeholders to develop an outreach program for compliance assistance.  The District 
works closely with farm bureaus in all eight counties to inform and update agriculture 
industry members on District activities and policy development.  Extensive outreach to 
the agricultural community was also conducted on the CMP and Major Source (Title V) 
permitting programs. 
 
Spare the Air 
Spare the Air is a voluntary effort from June through September aimed at reducing air 
pollution, specifically ozone.  Typically, there are 15-25 Spare the Air days per season, 
varying by location within the Valley.  Spare the Air works by notifying Valley residents 
via television, radio, newspaper, and participating worksites of the days when air quality 
is forecast to reach unhealthy levels.  When a Spare the Air day is called, the District 
encourages residents to reduce or avoid activities that cause air pollution for the day.  
Residents are asked to postpone or avoid such activities as using oil-based paints, 
solvents, aerosol spray cans, and 
gasoline-powered lawn equipment, 
and avoid making unnecessary 
vehicle trips.  Spare the Air outreach 
is conducted in English, Spanish, and 
Hmong, and campaign materials 
include outdoor (billboard), TV and 
radio spots, in addition to live 
“readers” on radio news shows and 
“crawls” on TV stations.  
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Clean Green Yard Machines 
The Clean Green Yard Machines program, the District’s 
annual lawnmower trade-in program, is one of the most 
popular programs administered by the District.  This 
year, the program was expanded to include nearly twice 
as many locations and machines available for trade-in. 
This is a valuable component of the District’s 
overarching ozone-reduction strategy, as gas-powered 
lawnmowers are a significant contributor to precursor 
emissions. The program represents a significant 
commitment of District resources, including advertising, 

planning and execution. The Clean Green Yard Machines program commands an 
extremely high level of media visibility, including positive editorial coverage by every 
daily newspaper in the District’s eight counties.  
 

Check Before You Burn 
The District’s Check Before You Burn Program is an 
educational program that supports the wood burning 
curtailment component of Rule 4901.  As in Spare the Air, 
public-outreach information is regularly conveyed through 
cooperation with broadcast and print editorial media in all 
three regions.     
 

     
 
 
Air Quality Index Forecasts 
The daily forecast for the Air Quality Index (AQI) (formerly 
known as the PSI – Pollutant Standards Index) is faxed 
and emailed directly to local television and radio stations, 
newspaper publications, as well as schools, health 
organizations, and others who have signed up to receive 
the notices. The forecast AQI helps educate the public about air pollution and advise 
residents when air quality is expected to be unhealthy, so they can modify their activities 
and protect their health. Although the number of unhealthy-air days over the course of 
the summer is affected by many factors, the exceedingly low number of such days 
during 2004-05 was in part attributed to a high level of public awareness and 
commensurate voluntary participation in ozone-mitigating behaviors, as a result of 
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pervasive publicity surrounding daily air-quality forecasts. The District’s staff 
meteorologists provide highly accurate air-quality predictions for the air basin.  
Forecasts now use more detailed information specific to the local daily conditions. 
 
Youth Education 
As part of the youth education program, the District’s Public Information staff makes 
frequent and regular presentations to schools within the District’s eight counties, ranging 
from pre-school through college, and at any time, day or night. Public Information staff is 
contacted frequently by school district officials to offer input on questions of student 
health during ozone episodes and alternative activity suggestions. 
 
Furthermore, the District offers elementary, middle, and high school air-quality 
curriculum materials to all teachers in the San Joaquin Valley.  The elementary school 
curriculum is accompanied by class material and incentive items, and focuses on 
general air-quality issues.  The middle and high school curriculum focuses on mobile 
source emissions and is a science-based laboratory series. Public Information staff has 
also participated on a mentor basis for in-depth, long-term high-school science projects 
on ozone in specialized programs such as the Center for Advanced Research and 
Technology (CART), in the Fresno Unified and Clovis Unified school districts. 
 
The District has also partnered with local organizations to distribute Air Quality Flag 
program materials to all schools in the Valley over the next few years.  The multi-
colored flags are flown each day to indicate the forecast air quality. The program has 
accompanying materials that provide indoor activities for students on days when air 
quality is expected to be poor.  Furthermore, the materials outline behavior 
modifications children and adults can take to help improve air quality. 
 
Bilingual Outreach  
The ability of the District to provide real-time translation services for a significant portion 
of the Valley’s population is a priority of utmost importance. Therefore, in 2006, the 
District’s Public Information section hired a full-time staff member for Spanish-language 
outreach and translation activities. The District now has live translation capabilities, a 
service that has been used at board meetings, public meetings, the July 2006 Town Hall 
meetings, and other events.  Additionally, the District provides Hmong-language 
information and outreach materials for the two major outreach programs: Spare the Air 
and Check Before You Burn.  
 
Media Relations 
The District maintains an effective and efficient media relations program, providing 
timely information to reporters and helping ensure news coverage accurately reflects 
the Air District’s position, actions, and rules. Staff members handle about 1,000 media 
inquiries annually from local, regional, national, and international news organizations. 
The District also provides a dedicated phone number for reporters who need information 
during non-work hours. District staff work to cultivate open communication with 
environment beat reporters to help them understand the air basin’s complex air-quality 
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issues and encourage them to contact the Air District any time an air-quality story 
warrants District comment. 
 
Public Awareness Study 
In 2005, an extensive, broad-based marketing study was commissioned by the District 
to reveal and quantify the public’s level of air-quality knowledge, behavior adaptation to 
current air-quality information and general understanding of the District’s mission and 
activities. The study reported an exceptionally high level of understanding of ozone 
issues, which the research group attributed to successful public outreach by the District. 
 

4.5.2.2  Events 
 
Air-Quality Conferences 
The District organizes and executes an extensive air-quality conference every other 
year.  A wide variety of organizations, businesses, and individuals participate.  More 
than 200 representatives of business and industry, along with civic leaders, air-quality 
experts, health officials, and community activists, came together to discuss the Valley’s 
air challenges at the District’s 2004 Air Quality Symposium, September 29-30, in 
Bakersfield. “Unique Valley, Unique Solutions: Working Together for Clean Air in the 
San Joaquin Valley” featured panel discussions exploring innovative solutions for 
cleaning the Valley’s air. The event also included keynote speakers, general sessions, 
breakout sessions on special-interest topics, and air-quality exhibits. 
 
Outreach to inform the public on air quality research for ozone and particulates was 
expanded in 2006 through a free public symposium.  “Central California Air Quality 
Research, How Science is Charting a Path to Cleaner Air” was co-sponsored by the 
District, ARB, and participants in the Central California air quality studies.  The one-day 
conference provided information to the public developed by more than $60 million of 
research on ozone and particulates.  Keynote speakers provided policy-relevant and 
technical findings of both the CCOS and the California Regional Particulate Air Quality 
Study (CRPAQS).  Public questions were encouraged after each presentation, 
facilitated as needed by Spanish translation provided by District staff.  Public interest in 
the symposium exceeded expectations and fully booked the capacity of the conference 
center. 
 
Town Hall Meetings 
During July 2006, the District held a series of six town-hall meetings in six cities 
throughout the District over the course of three days. The purpose of these meetings 
was to educate and inform stakeholders and the general public about both short-term 
and long-term air-quality goals and challenges, including attainment of the eight-hour 
ozone standard. A primary objective was to obtain maximum public input for innovative 
strategies with which to meet this goal.  
 
These meetings were held in each region of the District and included rural locations, in 
order to include populations unlikely to attend regular meetings in urban settings. The 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Chapter 4:  Strategy  
2007 Ozone Plan  

4-11

District sent its highest-ranking officials and managers to make presentations and 
respond to public questions and comments: the APCO, Deputy APCO, Director of 
Planning and other key staff, as well as representation by Public Information 
administration. Additionally, live Spanish translation was provided. Public turnout was 
exceptional. 
 
Other Events 
The District works with local groups such as the American Lung Association and 
rideshare agencies to promote annual events that reinforce clean-air activities. Some of 
the annual local and national events in which the District participates include: 
! Earth Day – local organizations sponsor various events, in April; 
! Clean Air Month – American Lung Association sponsors various events, in May; 
! Air Quality Awareness Week – sponsored by the U.S. Environmental Protection 

Agency, in May; 
! Rideshare Week – sponsored by local rideshare committees, in October; 
! Car Care Month – sponsored by the American Lung Association and Calif. State 

Automobile Association, in October. 
! Bike To Work Week – sponsored by the Fresno County Bicycle Coalition, in May. 

 
Many local activities are conducted by organizations and agencies throughout the 
Valley, including the annual Clean Air Business Expo, sponsored by Valley Clean Air 
Now; the World Ag Expo in Tulare; and the annual Conservation Fair by the County of 
San Joaquin. The District participates in these events and many others, and 
encourages activities that increase public awareness of air pollution and public 
participation in programs or activities to reduce air pollution.  Many of the District 
activities can be found on its web site at www.valleyair.org. 
 

4.5.2.3  Materials 
 
Informational Brochures 
The District continues to develop new and updated brochures to address air-quality 
issues in the air basin.  Existing brochures and those under development include: 
 
! There is Money in the Air: information about emission-reduction incentive 

programs and how to apply 
! Spare the Air 
! Become a Spare the Air Employer Partner 
! Complaint Procedures 
! Understanding Air Toxics and Risk 
! Aqueous Cleaning Solutions Used in Degreasing Operations 
! Lets’ Clear the Air!: discusses emissions from motor vehicles and provides 

practical tips on how to reduce those emissions, keep a car well tuned, and 
report smoking vehicles 

! Fact Sheet: in bullet points, discusses air-quality improvements and challenges, 
and details District program activities  



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Chapter 4:  Strategy  
2007 Ozone Plan  

4-12

  
! Check Before You Burn: provides information on the District wood-burning rule 

and how to comply 
! Fugitive Dust Control 
! Air Quality Natural Events Action Plan Episodes 
! Air Quality Flag Program 
! Leading the Way to a Clearer Future:  provides general information about air 

quality, the Air District and how members of the public can help clear the air 
! Indirect Source Review: summarizes a rule designed to reduce emissions from 

new development in the SJVAB and informs developers how to comply 
! Clean-Air Yard Care: provides pollution-reducing tips for lawn and garden care 

 
Educational Videos 
A wide variety of educational videos are used to promote behavior change and to 
educate the public on air-quality issues.  For example, a Spare the Air video outlines 10 
steps the public can take to reduce their contributions to summer time pollution.  
 
Newsletter 
Valley Air News is a monthly publication of the District and is widely distributed 
throughout the air basin.  The newsletter highlights current activities of the District, 
summarizes Governing Board actions, commends efforts by Valley businesses to 
reduce air pollution beyond what is required, and discusses other relevant air quality 
issues.  
 
Point of View  
The annual Spare the Air employer partner newsletter is published each year prior to 
the start of Spare the Air season in June. It provides partners with information on ways 
to implement their programs and lists all participating businesses in the air basin.  
 
Board Highlights   
The District’s Board Highlights are distributed monthly as a one-sheet publication 
summarizing board activities and actions of that month.  
 
Public Service Announcements 
Public Service Announcements (PSAs) have been created for use on television and 
radio stations throughout the air basin. These 30- to 60-second announcements remind 
the public to use public transportation, share rides to work, walk to lunch, buy 
nonvolatile consumer products, refrain from using their fireplaces on certain unhealthy-
air days, keep their vehicles properly tuned, use electric-powered lawn equipment, etc. 
 

4.5.3 Environmental Review 
 
The District reviews California Environmental Quality Act (CEQA) and development 
proposals received from cities, counties, and other agencies.  Whenever development is 
planned or occurs, the District focuses on potential sources of emissions.  Among the 
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areas examined are agriculturally productive lands as they convert to non-agricultural 
uses, construction and demolition activities, traffic-generating sources, and potential for 
facilities that may generate hazardous materials. The District developed two documents 
as resources for agencies to use when evaluating potential air quality impacts: the Air 
Quality Guidelines for General Plans (AQGGP) and the Guide for Assessing and 
Mitigating Air Quality Impacts (GAMAQI).  The AQGGP is a guidance document and 
resource for cities and counties to use to address air quality in their general plans.  
Section 65302.1 of California Government Code requires cities and counties in the San 
Joaquin Valley to amend appropriate elements of their general plans to include data, 
analysis, comprehensive goals, policies, and feasible implementation strategies (such 
as those in the AQGGP) to improve air quality in their next housing element revisions.  
Cities and counties are required to submit these air quality amendments to the District 
for comment at least 45 days before adoption.   
 
The GAMAQI is an advisory document that provides lead agencies, consultants, and 
project applicants with uniform procedures for addressing air quality in environmental 
documents.  Certain types of development projects are also reviewed under the 
District’s Indirect Source Review (ISR) Program, which reduces emissions of NOx and 
PM10 from new development projects.  Other recent development projects have 
mitigated their air pollution impacts through voluntary development contracts with the 
District. 
 

4.5.4  Sustainable Incentives 
 
Alternative approaches for reducing emissions, as discussed in the following 
paragraphs, have been suggested for consideration by a number of parties.  The District 
is considering how to work these ideas for alternative approaches into its control 
strategy where feasible.   
 
To promote the implementation of practices that reduce air pollution from a variety of 
sources, including exempt sources, industry suggested the development of sustainable 
incentives.  The concept of sustainable incentives includes financial measures, 
programs, and/or prohibitory rule Advanced Emissions Reductions Options plans that 
provide an economic mechanism to fund air pollution reduction measures.  Sustainable 
incentives may be in the form of private industry and/or foundation grants, federal 
and/or state government grants, tax credits, prohibitory rule incentives, and other 
programs.   
 
The concept of sustainable incentives is based upon existing programs such as the 
federal farm bill’s “Environmental Quality Incentives Program (EQIP); the State’s Carl 
Moyer Program; the District’s Heavy-Duty Program (see next section), and other 
programs that offset the implementation cost of pollution reduction measures.  Many of 
these existing programs operate within the framework of a partnership involving private 
industry, the public, and public agencies. 
 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Chapter 4:  Strategy  
2007 Ozone Plan  

4-14

As proposed by industry, the concept of sustainable incentives revolves around a 
market-based approach to pollution reduction using measures that are economically 
sound and that are supported by scientific research.  Basic concepts could include:  
 
! Local air pollution control/air quality management districts, EPA, and ARB would 

assist local municipalities and other public agencies in acquiring additional 
funding. The funding would be used to implement emission reductions; expand 
existing incentive programs, such as EQIP and Carl Moyer; and offset mitigation 
cost needs of the local transportation agencies and communities.  Such funding 
could be generated from either governmental sources in the form of grants or 
from industrial sources in the form of alternative compliance fees or penalties. 

 
! These regulatory agencies would consider suggestions for alternative emission 

reduction programs that generate equivalent emissions reductions to those 
identified in prohibitory rules, but are less costly to implement.  Such programs 
would obtain emission reductions by contributing to other programs like EQIP, by 
reducing onsite emissions, or by allowing the use of valid emissions reductions 
from secondary sources located in the immediate vicinity of those sources 
seeking the use of the alternative emission reductions.  Sustainable and other 
District incentives have demonstratively provided a more flexible route for 
emission reductions. 
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Chapter 5:  Public Accountability 
 
 
Although attainment of the federal 8-hour ozone standard will require efforts from the 
state and federal governments, the District is committed to doing its share.  To ensure 
District accountability, the District will complete annual reports to show progress in 
fulfilling its ozone and particulate matter (PM) plan commitments.  These reports will be 
made publicly available and will be presented to the Governing Board in April (to allow 
time for PM data compilation) of each year, beginning in 2008.  The reports will include: 
! A summary of progress made over the most recent calendar year in meeting the 

schedules for developing, adopting, and implementing the air pollution control 
measures in the District’s attainment plans1.  

! A table summarizing the proposed and actual dates for adoption and 
implementation of each measure. 

! Air quality data from the year, showing progress towards attaining the national 
ambient air quality standards. 

! A report of incentive funding, including the amount of funds awarded and the 
estimated reductions from grant-funded projects.  Major elements of this part of 
the report would include the following: 

o Sources of funding 
o Expenditures 
o Types of projects funded  
o Actual versus predicted emissions reductions 
o Enforcement activities 

! Number and type of inspections conducted on grantees 
! Number of all grantees for whom there is evidence of non-

compliance 
! List of enforcement actions taken by the District and the resultant 

penalties and remedies. 
o Description of the permanency of the funding sources and ideas for 

amending the program in the event of reduced funding.   
! The status of vehicle use control measures implemented by city and county 

governments2. 
! A comparison of predicted versus current “best estimates” of emissions 

reductions for each measure and a short explanation of any shortfalls or surplus 
as well as a plan for rectifying shortfalls. 

! Status of State of California control measures (from ARB and DPR) 
 
These reports will be above and beyond any similar reports required by the federal 
Clean Air Act or the California Clean Air Act. 
 
                                            
1 Required by California Health and Safety Code Section 40924 
2 A state requirement, required by ARB’s 1993 Guidance for Annual and Triennial Progress Reports Under the 
California Clean Air Act 
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Chapter 6:  District Regulatory Control Measures  
for Stationary Sources 

 
 

6.1  INTRODUCTION 
 
Attaining the federal 8-hour ozone standard will require the involvement of all sectors of 
the economy and the population. As discussed in Chapter 4 (Strategy), the District is 
pursuing a four-faceted control strategy.  This chapter describes the District’s stationary 
source regulatory responsibilities under the four-faceted strategy, which consists of 
traditional “command-and-control” regulations, such as the rules in Regulation IV of the 
District’s Rules and Regulations Manual.  

 
The District’s regulatory stationary source control measure component of this plan 
achieves a robust 32 tons per day (tpd) of combined VOC and NOx reductions by 2012, 
with an additional 23 tpd of combined VOC and NOx reductions by 2023, for a total 
combined VOC and NOx reduction of approximately 54 tpd.  It is anticipated that 
additional reductions will be achieved from the District incentives programs, as 
discussed in Chapter 7 of this plan and from innovative programs discussed in Chapter 
8.  Emission reductions from state, federal and local measures are presented in Chapter 
9.  An overall summary of the plan Strategy to include the District’s regulatory stationary 
source control measures, incentive measures and innovative programs, state, federal 
and local Regional TPAs measures can be found in Chapter 11 of this plan. 
 

6.2  REGULATORY COMPONENT 
 
This chapter presents the District’s process to exhaustively consider control measures, 
which could be included as part of the stationary source regulatory component. The full 
descriptions of the control measures the District is considering are included in Appendix 
I, Candidate Control Measures.  Table 6-1 includes a summary list of the stationary 
source control measures and the reductions they are expected to achieve.   
 
It’s important to note that in scheduling rule development projects, the District is giving 
priority to NOx controls.  The carrying capacities discussed in Chapter 3 and Appendix 
F show that while both VOC and NOx reductions advance attainment in the near term, 
the diminishing return for VOC has no significant impact on final attainment.  NOx 
reductions yield the most benefit for improving ozone air quality in the San Joaquin 
Valley Air Basin.  Also, preliminary modeling being conducted by ARB for the District’s 
upcoming 2008 PM2.5 Plan (due to EPA in April 2008) shows that NOx reductions 
should be the priority component of the District’s PM2.5 strategy, as well.   
 
The District’s regulations may target specific source categories, or facilities within the 
San Joaquin Valley Air Basin: 
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! Source categories identify types of equipment or processes.  Examples include 
boilers and dryers in food processing facilities, or industrial processes, such as 
application of paints and solvents in automotive coating operations.   

! Facilities are operations considered as a whole, including all the processes and 
activities, which are undertaken at specific locations.  Examples include oil 
refineries, dairies, food processors, and wineries. 

6.2.1  Process for Identifying and Evaluating Potential Control Measures 
 
To generate ideas for control measures, District staff has taken the following steps: 
! Conducted a brainstorming effort involving staff from the Planning, Permits, and 

Compliance departments. 
! Attended the South Coast AQMD Air Quality Summit in January 2006, which 

generated ideas from technical experts in different stationary and mobile source 
categories. 

! Reviewed recommendations from the 2003 ARB audit of District rule making 
activities. 

! Reviewed Further Study Measures in the District’s Extreme Ozone Attainment 
Demonstration Plan (for 1-hour ozone) (OADP). 

! Reviewed control measures suggested by the public shortly after adoption of the 
Extreme OADP. 

! Investigated control strategies and measures in other districts and agencies, 
including the South Coast AQMD, Sacramento Metropolitan AQMD, Bay Area 
AQMD, Ventura County APCD, Houston-Galveston Area Council of 
Governments, Texas Commission on Environmental Quality, and Fresno Council 
of Governments. 

! Attended the San Joaquin Valley Blueprint Planning Process Summit in Fresno. 
! Conducted six Town Hall Meetings in July 2006, which enabled citizens, industry 

stakeholders, environment advocacy groups, and other interested parties to 
submit control measure suggestions and other comments to the District.  See 
Appendix G: Town Hall Meeting Suggestions.   

! Reviewed public comments on the October 17, 2007 plan draft and workshop.  
Forty-five people attended the workshop.  Approximately 23 verbal comments 
were received during the workshop.  Approximately 106 written comments (some 
from multiple sources) were received during the comment period, and about 88 
of these pertained to the District’s control strategy. 

! Attended ARB workshops (October 12, 2006 and November 14, 2006) on the 
state strategy and evaluated measures for possible new ideas. 

! Analyzed all District rules affecting NOx and VOC to assess possibilities for 
strengthening and expanding their applicability, including using Best Available 
Control Technologies, whenever feasible.  This analysis involved a thorough 
comparison of the District’s NOx and VOC rules with those from the South Coast 
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AQMD, Bay Area AQMD, and Ventura County APCD.  See Appendix H: 
Screening Analysis of Existing NOx and VOC Rules/Proposed New Rules. 

! Defined emission control scenarios for ARB to investigate via modeling 
exercises.  These include the possibilities of episodic and geographic control 
measures, patterned after the highly successful rule for wood-burning fireplaces. 

Appendix I includes a Control Measure discussion for each category in the emission 
inventory.  Each Control Measure discussion is a description of the source category, 
current control levels, options for future control options, concerns regarding the 
implementation of controls, and potential emission reductions.  The development of 
Table 6-1 (District Stationary Source Regulatory Implementation Schedule), which 
shows the timing of regulatory adoption and implementation of the emission reductions, 
took into consideration a variety of factors, including: 
! Technological feasibility and practicality of emission controls; 
! Emission inventory of the source category and likely emission reductions; 
! Cost, financial impacts, and potential for socioeconomic impacts (e.g., 

employment, profitability); 
! District authority and enforceability of emission reductions; 
! Rate and timing of emissions reductions; 
! Public acceptability, including interests and concerns of community members;  
! Pollutants reduced - NOx or VOC or both; 
! Any potential adverse environmental impacts; and  
! Potential for disparate environmental impacts (environmental justice).    

 
A few source categories are not being pursued in this planning effort.  The control 
measure evaluation process brought to light that for some categories a lack of activity or 
sources operating within the District or the activity occurs outside of the ozone season, 
therefore not contributing to the ozone problem.  Since the release of the first draft of 
this plan, one proposed control measure has been completed and adopted by the 
District Governing Board in December 2006 and the emission reduction estimates can 
be found in Appendix B of this plan.  In addition, two source categories are directly 
under ARB’s jurisdiction and control and are being deferred to ARB for further 
discussion.  ARB’s control strategy discussion may be found in Chapter 9 of this plan.   
 
For those mobile source categories that are outside of the District’s jurisdiction, but for 
which incentive programs will be developed to achieve reductions, those control 
measure categories are discussed and addressed in Chapter 7 of this plan.   
 
 
 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Chapter 6:  District Regulatory Control Measures for Stationary Sources 
2007 Ozone Plan  

6-4

6.3  IMPLEMENTATION SCHEDULE FOR THE STATIONARY SOURCE REGULATORY 
COMPONENT 
 
Table 6-1 lists the candidate regulatory stationary source control measures and shows 
adoption/completion date, compliance and emission reduction implementation dates, 
and the estimated emission reductions for the pollutant of concern by year.  The 
Schedule shown in Table 6-1 demonstrates a reasonable implementation schedule with 
all of the proposed measures being developed and implemented by the 2012 date.   
 
The emission reductions estimates in Table 6-1 are based on control techniques 
existing at the time this plan was developed.  The District expects that technologies will 
advance and that new more effective control techniques may be available at the time of 
rule development for each measure.  These more effective control techniques will be 
considered in each rule development project.  Additionally, the District will consider 
episodic controls and regionally-focused controls during each rule development project 
in order to optimize the benefits of each measure.  
 
Additional work on source categories will continue through the development of 
feasibility/future studies listed in Table 6-2.  These studies will provide the background 
work needed in determining which of the categories are viable control measures for 
additional reductions beyond the 2012 date, which are anticipated to a achieve 
additional reductions needed for attainment by 2023.   
 
Considering the overwhelming attainment challenge in the upcoming years, it was 
imperative to consider a strategy that encompasses all opportunities to include: 
regulatory approaches, program improvements, incentive programs, feasibility studies 
for source categories that are not well understood but may prove to be a fruitful 
emissions reduction options in a future rulemaking schedule, as well as those measures 
that will not be pursued further due to lack of sources or the activity does not occur 
during the ozone season.  For additional discussion on the overall strategy that includes 
all the four faceted strategy components, please see Chapter 11 of this Plan. 
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Table 6-1  District Stationary Source Regulatory Implementation Schedule 
Projected 

NOx Reductions by 20XX Year 
Projected 

VOC Reductions by 20XX Year CM# Measure 
Name Product Completion

Date 
Compliance 
Date 

Reduction 
Start 08 11 12 14 17 20 23 08 11 12 14 17 20 23 

S-GOV-1 Composting Biosolids Rule 2007 1Q 2008 2008        2 3.4 3.4 3.9 4.0 4.1 4.1 

S-AGR-1 Open Burn Rule 2007 2Q 
2010 2Q 

2007 
2010 

2007 
2010 1.1 2.4 2.4 2.4 3.5 3.5 3.4 1.3 2.8 2.8 2.8 2.8 2.8 2.7 

S-SOL-11 Solvents Rule 2007 3Q 2010 2010        0.0 1.3 1.32 1.39 1.46 1.53 1.62 

S-COM-5 Gas Turbines Rule 2007 3Q 2010 2010 0.0 0.6 0.6 0.61 0.64 0.66 0.68        

S-IND-24 Soil Decontamination Rule 2007 3Q 2008 NA        0.0 0.0 0.0 0.0 0.0 0.0 0.0 

S-IND-6 Polystyrene Foam Rule 2007 3Q 2010 2011        0.0 0.0 0.10 0.10 0.11 0.12 0.35 
S-PET-
1&2 

Gasoline Storage & 
Transfer Rule 2007 4Q 2009 2009        0.0 0.9 0.92 0.99 1.03 1.07 1.08 

S-PET-3 Aviation Fuel Storage Rule 2007 4Q 2010 2010        0.0 0.05 0.05 0.05 0.05 0.05 0.05 

S-COM-1 Large Boilers Rule 2008 3Q 2011 2011 0.0 0.0 0.69 0.72 0.75 0.77 0.8        

S-COM-2 Medium Boilers 
 

Incentives 
Rule 
Backstop 

2008 3Q 2020 2012 from 
incentives 0.0 0.0 0.51 0.51 0.51 0.51 0.51        

S-COM-7 Glass Melting Rule 2008 3Q Varies 2008 1.2 1.2 1.6 1.7 1.8 1.9 2.0        

S-SOL-20 Graphic Arts Rule 2008 4Q 2011 2011        0.0 0.0 0.07 0.07 0.08 0.08 0.08 

S-COM-9 Residential Water 
Heaters Rule 2009 1Q Attrition 2011 0.0 0.2 0.25 0.40 0.55 0.70 0.85        

S-GOV-5 Composting Green 
Waste Rule 2010 4Q * 2012 2012        0.0 0.0 9 10 10 11 11 

S-IND-21 Flares Rule 2009 2Q NA NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
S-IND-14 Brandy & Wine Aging Rule 2009 3Q NA NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
S-SOL-1 Architectural Coatings Rule 2009 4Q 2012 2012        0.0 0.0 2 2.1 2.1 2.2 2.3 

S-AGR-2 CAFO Rule 2010 2Q 2011 2011        0.0 6.8 6.7 18.9 20.4 21.5 22.9 

S-SOL-6 Adhesives Rule 2010 3Q 2012 2012        0.0 0.0 0.11 0.17 0.12 0.13 0.15 

Total Projected 
NOx Reductions by 20XX Year 

Total Projected 
VOC Reductions by 20XX Year 

08 11 12 14 17 20 23 08 11 12 14 17 20 23 

NA (Not Available) 
* The control measure completion date for Composting Green Waste was revised on 
December 18, 2008. 

2.3 4.4 6.0 6.3 7.8 8.0 8.2 3.3 15.3 26.5 40.5 42.2 44.5 46.3 

For the purposes of implementing this Extreme OADP, the District is committed to adopt and implement control measures that will achieve, in 
aggregate, the emissions reductions specified in Table 6-1.
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If not enough information is available to satisfactorily evaluate a particular control 
measure, it became a feasibility/further study measure.  Emissions reductions from 
feasibility/future studies are not currently quantifiable.  These studies will be in addition 
to the regulatory measures and will engage the public and industry in identifying new 
potential emission reductions.  A study report will be released by the dates listed in 
Table 6-2, which may recommend a future amendment to the regulatory implementation 
schedule to include those additional measures identified as fruitful. 
 

FS – Feasibility/Future Study:  Not currently quantifiable.  FS reports will be released by the completion date, which may 
recommend an amendment to the Plan Regulatory Implementation Schedule to include additional regulatory measures identified as 
fruitful and have the potential of achieving reductions committed to in the Black Box 
 
Those few measures that are not being pursued in Table 6-1 or 6-2 are those that have 
very little to no known emissions inventories or have been recently adopted or amended 
to include the most stringent controls known to date.  These source categories will 
pursued through advance technology strategies as part of the long term strategy 
discussed in Chapter 11 and all source categories will be considered again for 
additional reductions needed for the “Black Box”.   These source categories and others 
will be revisited well before 2020 or soon thereafter for possible measures where new 
emerging technologies may garner additional reductions to satisfy the current emission 
shortfall needed for attainment of the standard by the 2023 deadline. 
 
 
 

Table 6-2   
District Stationary Source Feasibility/Future Study Implementation Schedule 

CM# Measure Name Product Completion 
Date 

S-COM-6 ICE Electrification\Pump Efficiency Incentives FS 2008 
S-GOV-6 Prescribed Burning FS 2008 
Program Review  Open Burning Biomass Incentive  FS  2008 
S-PET-13 Oil Production Sumps FS 2009 
S-PET-16 Heavy Crude Oil Components FS 2009 
S-COM-4 Solid Fuel Fired Boilers FS 2009 
S-COM-3 Small Boilers FS 2010 
S-IND-12 Wine Fermentation & Storage FS 2010 
S-IND-5 Asphalt Roofing FS 2010 
S-PET-18 HOTS & Gauge Tanks FS 2010 
S-AGR-4 Pesticide Fumigation Chambers FS 2011 
S-COM-11 Dryers FS 2011 
S-GOV-4 Asphalt Paving FS 2011 
S-IND-13 Bakeries FS 2011 
S-COM-6 IC Engines – Standards Review FS 2012 
S-GOV-2 POTW Water Treatment FS 2012 
S-IND-23 Reduction of Animal Matter FS 2012 
S-PET-22 Refinery Turnaround Units FS 2012 
S-PET-23 Refinery Vacuum Devices FS 2012 
S-PET-24 Refinery Wastewater Separators FS 2012 
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Chapter 7:  Action Plan for Reducing Emissions with 
Incentive Funds 

 
Chapter 7 is an action plan in progress, and it includes the best estimates of 
possible emissions reductions that can be achieved from potential, future 
funding.  At this point, the District is not taking SIP credit for programs described 
in Sections 7.6 and 7.7 since they depend on funding that has not yet been 
secured.   The action plan outlined in this chapter reflects the District’s attempt in 
formulating a plan to achieve maximum reductions in the shortest time possible.  
As we proceed with the legislative process and achieve expected advancements 
in pollution control technologies, the District will revise this action plan to ensure 
optimal use of public funds in future revision. 

 
 

7.1  INTRODUCTION 
 
With this plan, mobile sources and stationary sources will become subject to new and 
more stringent regulatory requirements.  However, even with an aggressive regulatory 
component as proposed in this plan, regulations alone cannot bring about all the 
reductions that are necessary to reach attainment.  Stationary sources are already 
heavily controlled, and more stringent tail-pipe standards for new vehicles will not 
produce reductions until the old engines are replaced with cleaner new engines.  With 
incentives, the full benefit of the new engine standards will be accelerated by several 
years.  Incentive grants can also allow for adoption of cleaner technologies that may 
otherwise be unaffordable.   
 
As this plan is implemented, over 50% of the San Joaquin Valley’s population will see 
attainment of the 8-hour ozone standard in 2015, with over 90% reaching attainment in 
2020.  Without the incentive funds called for in this plan, these figures will be reduced to 
35% in 2015 and 65% in 2020.  Therefore, without the incentive measures proposed in 
this plan, attainment of the ozone standard will be delayed to after 2020 for over 
1,000,000 Valley residents.  Furthermore, without the proposed incentives, the San 
Joaquin Valley may not reach attainment of the PM2.5 federal standard by 2015 as 
currently mandated by the federal Clean Air Act. 
 
Through incentives, funding is provided for projects that achieve emission reductions to 
supplement those from rules and regulations.  Incentives allow the District to reduce 
emissions from source categories outside of the District’s regulatory authority, as well 
as source categories where financial hardship would otherwise prevent traditional 
control strategies from being implemented.  Since its inception, the District has awarded 
over $135 million in matching funds to projects that have resulted in over 52,000 tons of 
lifetime emission reductions at an average cost-effectiveness of approximately 
$2,600/ton. 
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The amount of funding currently available to the District for incentive-based programs is 
approximately $40 million per year.  The primary sources for these funds are the 
expected revenues from the District’s Indirect Source Review Rule, voluntary 
development mitigation agreements, local DMV surcharge fees, and the state’s Carl 
Moyer Program.  This plan calls for a significant increase in incentives to bring a large 
segment of the San Joaquin Valley population into attainment earlier than otherwise 
possible and to allow for the application of advanced technologies that will be required 
for bringing the entire San Joaquin Valley into attainment.  To reach this goal, the San 
Joaquin Valley will need an average of $188 million in incentive funding annually until 
attainment is reached. 
 
For the San Joaquin Valley to be successful in securing the necessary incentive 
funding, an advocacy effort with the public sector, business community, environmental 
community, and the general public, all requesting resources, will be necessary.  The 
District, as well as a number of stakeholders, has begun an advocacy effort at the state 
and federal levels through a multi-pronged approach.  The District is requesting $100 
million per year in federal funding with the remainder coming from state and local 
sources.   
 
This chapter provides a detailed action plan for securing and expending the proposed 
incentive funds.  It is important to point out that, in this plan, we cannot legally take 
credit for potential reductions from incentive measures until binding commitments (e.g., 
state and/or federal legislation) securing the proposed funding levels are in place.  
However, to ensure State Implementation Plan (SIP) creditability once the funding is 
secured, the District in consultation with the federal EPA, has established the framework 
for enforcement and accountability.  Please refer to section 7.5 for further details on SIP 
creditability.  
 
 

7.2  DISTRICT EXPERIENCE TO DATE IN ADMINISTERING AND IMPLEMENTING 
INCENTIVE PROGRAMS 
 
The District has significant experience in operating successful incentive programs since 
1992.  The programs have expanded in funding and increased in sophistication over the 
years.  The District is currently operating two incentive programs aimed at reducing 
precursor emissions:  the Heavy-Duty Engine Emission Reduction Incentive Program 
(Heavy-Duty Engine Program) and the Reduce Motor Vehicle Emissions II (REMOVE II) 
Program.  As opportunities to achieve cost-effective emission reductions present 
themselves and funding becomes available, the District has been willing to develop new 
programs and new components for existing programs.   
 
Since 1992, the District has awarded over $135 million to projects that have resulted in 
over 52,000 tons of lifetime emission reductions at a cost-effectiveness of approximately 
$2,600/ton.  In 2006, the District executed 461 agreements through the incentive 
programs for a total of $31.1 million.  The types of projects funded include diesel 
agricultural irrigation pump replacements, on-road and off-road vehicle engine 
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replacements, new vehicle purchases, locomotive replacements, vanpools, bicycle path 
construction and transit pass subsidies.  Over the project life, these projects are 
expected to reduce 8,118 tons of NOx, PM, and VOC. 
 
In developing new incentive programs, District begins by securing funding.  Then, in 
consultation with the California Air Resources Board (ARB) and federal Environmental 
Protection Agency (EPA), the District develops a proposed framework for the policies 
and procedures for program administration. These procedures are designed to ensure 
efficient program administration; applicant and District accountability; and adequate 
enforcement authority. Typically, new incentive policies and procedures are based on 
existing ARB guidance documents, such as the Carl Moyer Program Guidelines. The 
District then presents the proposed framework to the public for comments.  Upon 
receiving comments, District staff refines the framework as appropriate and develops a 
policies and procedures document for program administration. This document is 
presented at a public meeting where the ARB, EPA, and public have an opportunity to 
comment.  Finally, the document is presented to the District's Governing Board for 
approval. Upon approval by the District's Governing Board, the new program is 
implemented in accordance with the approved policies and procedures document. 
 
7.2.1  Heavy-Duty Engine Emission Reduction Incentive Program 
 
The Heavy-Duty Engine Program is by far the District's largest and most successful 
incentive program.  The Heavy-Duty Engine Program accepts applications for a wide 
variety of engines that power vehicles or equipment.  It provides funding for new 
purchases (differential cost only, in most cases), engine repowers, or retrofits.  Emission 
reductions are obtained when the project applicant purchases vehicles and engines that 
are cleaner than required by current emission standards or installs emission 
certified/verified retrofit kits on existing engines.  The District pays a portion of the 
differential cost of purchasing the lower emitting technology compared to conventional 
technology up to a cost-effectiveness cap of $14,300 per combined tons of NOx, PM 
and VOC. 
 
The first projects that were funded began operating in 1998.  Since then, each year 
additional funds have been allocated to the program and additional projects have 
become operational.  Project life varies from 3 to 20 years depending on the application, 
with an average project life of 5 years based on the mix of projects received to date.  
Emission reductions are cumulative since additional projects are completed each year.  
The 2003 PM10 Plan projected emission reductions utilizing currently available funding 
would amount to 6.3 tons per day of NOx by 2005.  The 2003 PM10 Plan also indicated 
that the District expected additional funding would be obtained to allow continued 
emission reductions in later years. 
 
The most successful component of the program is the replacement of agricultural 
irrigation pump engines used for water pumping.  Approximately 65% of all engines 
repowered have been uncontrolled diesel agricultural irrigation pump engines that have 
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been replaced with new engines meeting current off-road engine standards or electric 
motors.   
 
Principal components of the Heavy-Duty Engine Program are the Agricultural Irrigation 
Pump Engine Component, On-Road Vehicle Component, Off-Road Vehicle Component, 
Locomotive Component, Marine Vessel Component, Forklift Component, Airport 
Ground Support equipment, Idle Reduction Component, and Alternative Fuel 
Infrastructure Component.  
 
7.2.2  REMOVE II Program 
 
The Reduce Motor Vehicle Emissions (REMOVE) Program was the District's first 
incentive program.  It began its first phase in 1992.  The District has developed a new, 
enhanced program (REMOVE II) that was approved by the Governing Board in 
February 2005.  REMOVE II reduces emissions from light- and medium-duty motor 
vehicles in the District.  The purpose of this grant program is to assist the District in 
attaining air quality standards.  This is accomplished by allocating funds to cost-effective 
projects that have the greatest motor vehicle emission reductions, thereby creating 
long-term air quality benefits for the San Joaquin Valley.  All projects must have a direct 
air quality benefit to the District.  Any portion of a project that does not directly benefit 
the District within its boundaries is not allowed for funding or in calculating emission 
reductions.   
 
Principal components of the REMOVE II Program are the Light- and Medium-Duty 
Vehicle Component, the E-Mobility (Telecommunications) Component, the Bicycle 
Infrastructure Component, the Public Transportation and Commuter Vanpool Subsidy 
Component, Accelerated Vehicle Retirement Component and the Alternative Fuel 
Vehicle Mechanic Training Component.  
 
7.2.3  Light and Medium-Duty Vehicle Incentive Program 
 
In 2002, the District completed a highly successful Light and Medium-Duty Vehicle 
Incentive Program.  The program provided incentives for the purchase of low-emission 
passenger vehicles, light trucks, small buses, and trucks less than 14,000 pounds gross 
vehicle weight.  The purpose of the program was to encourage the early introduction of 
low-emission vehicles in the District.  The program paid between $1,000 and $3,000 per 
vehicle depending on the emission certification level and size of the vehicle.  Vehicles 
were required to be powered by alternative fuel, electricity, or hybrid electric 
engines/motors.  Emission reductions from vehicles purchased under this program were 
claimed under ARB's Low Emission Vehicle program.  These types of vehicle projects 
are now funded through the REMOVE II Program. 
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7.2.4  Electric Lawnmower Incentives 
 
For the last several years, the District has operated an electric lawnmower exchange 
incentive program known as the Clean Green Yard Machine Program.  The District 
worked with electric lawnmower manufacturers and local equipment dealers to provide 
large discounts to people who turned in their gasoline-powered mowers in exchange for 
electric or push-type lawn mowers.  For 2004, District funding provided discount 
coupons for electric and push-type lawn mowers and 327 mowers were sold in 2004 
under the coupon program.  In 2005, the District sold 595 electric lawn mowers to 
District residents who traded-in their old gas-powered mowers.  In 2006, the District 
increased the program and sold 798 electric mowers over the course of five events.  
This is an example of a new program that will likely be continued in coming years if 
funding is available. 
 
 

7.3  EXISTING FUNDING SOURCES IN THE SAN JOAQUIN VALLEY 
 
Current programs use a combination of state and local funds, including ARB's Carl 
Moyer Program, the District’s Department of Motor Vehicles Surcharge Fees (DMV 
Fees), Indirect Source Review (ISR) fees and Voluntary Developer Mitigation Contract 
(DMC) fees, as shown in Table 7-1.  The District has achieved significant, cost-effective 
emission reductions from a variety of grant programs and will seek funding for cost-
effective programs from all potential sources.  Emission reductions claimed for this plan 
are based on funding already committed, as shown in the table below.  The mix of 
locally generated funding, state funding, and federal funding will vary.   

 
 

7-1  Existing Funding Sources 
 

Source Estimated Annual Available Funding* 
DMV Surcharge 
Fees $11 Million 

Moyer Funds $9.5 Million 

ISR/DMC Funds $19.5 Million 

Total $40 Million 
* The total available funding can potentially be reduced by approximately $15 million per year 
beginning in 2016 unless reauthorizations are granted for the Moyer Program and $2 DMV 
Surcharge Fee (AB 923) funds. 
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Calculating the reductions expected from incentive programs involves several steps and 
assumptions.  First, although the project life for each project is expected to be ten years, 
the District conservatively calculates reductions for the first three years of the project 
under the assumption that if the equipment hadn’t been replaced under the grant, then 
after three years, the old equipment would have been replaced under natural fleet 
turnover.  Therefore, grant funds awarded in 2007 are expected to achieve surplus 
reductions in 2007, 2008, and 2009.  Also, to calculate the total reductions being 
achieved by incentive programs in 2009, for example, the reductions from funds 
distributed in 2009, 2008, and 2007 are considered.  Second, the cost effectiveness 
(cost per ton of reductions) for District incentive programs in 2007 is $14,000 per ton.  
The cost per ton increases over time due to inflation, so the District assumes a 6% 
increase in cost effectiveness each year.  Third, the total secured incentive funding 
decreases with the expiration of Moyer and part of the total DMV fees in 2015, unless 
these programs are re-authorized by the California Legislature.  The total NOx 
reductions achieved by incentive programs with secured funding in key years are shown 
in Table 7-2. 
 

Table 7-2  NOx Reductions Achieved by District Incentive  
Measures with Assured Funding 1 

 
 

 
 
 

 

1  Reductions achieved with Moyer incentives are not included in the 
reductions listed here since ARB takes credit for these reductions in 
Table B-2. 

 
7.3.1  DMV Surcharge Fees 
 
State law provides air districts that are designated as state non-attainment for a 
pollutant emitted by motor vehicles to receive revenues from motor vehicle surcharge 
fees collected and disbursed by the State Department of Motor Vehicles.  Legislation 
(AB 2766) was enacted in 1990 to enable air districts to receive up to a $4 surcharge 
per vehicle on motor vehicle registration fees.  These fees provide air districts with 
funds to meet their responsibilities mandated under the California Clean Air Act (CCAA) 
without raising fees on stationary sources.  The California Health and Safety Code 
states that these motor vehicle surcharge fees shall be used to support air district-
operated planning, monitoring, enforcement, and technical studies necessary to 
implement the CCAA, including incentive programs that reduce motor vehicle 
emissions.   
 
Additional legislation (SB 709) was enacted in 2003 allowing the District to receive an 
additional $1 surcharge per motor vehicle.  The funds generated by this surcharge may 
only be used to reduce emissions from vehicular sources, including, but not limited to 
the establishment of a clean fuels program and the adoption and implementation of 

Year NOx reductions 
(tpd) 

2012 1.4 
2020 0.7 
2023 0.6 
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motor vehicle use reduction measures.  The District may utilize up to 2 percent of the 
funds received for administrative expenses.   
 
In 2004, air districts were allowed to adopt an additional $2 motor vehicle surcharge fee 
(AB 923).  The funds generated by this additional surcharge may be used only to 
reduce emissions from certain motor vehicle and agriculture sources, including Carl 
Moyer Program projects, and for the new purchase, retrofit, repower, or add-on 
equipment for previously unregulated agricultural sources, school buses, and an 
accelerated vehicle retirement or repair program.  The District may utilize up to 5 
percent of the funds received for incentive program administrative expenses.  This 
additional surcharge will remain in effect only until January 1, 2015, unless re-
authorized by the California Legislature.   
 
It is estimated that approximately $11 million per year will be available for incentive 
grants from District DMV fees.   
 
7.3.2  Carl Moyer Memorial Air Quality Standards Attainment Program 
 
The Carl Moyer Memorial Air Quality Standards Attainment Program (Moyer Program) 
is a grant program, implemented by a partnership of the ARB and local air districts, 
which funds the incremental cost of cleaner-than-required engines, equipment, and 
other sources of pollution.  Eligible project types include on-road heavy-duty vehicles, 
idle reduction technologies, off-road diesel equipment, transportation refrigeration units, 
off-road spark-ignited equipment, marine vessels, locomotives, and agricultural engines.  
Legislative changes enacted in 2004 provide increased and continued funding for the 
Moyer Program through 2015, unless re-authorized by the California Legislature.   
 
It is estimated that approximately $9.5 million per year will be available to the District for 
incentive grants from Moyer Program funds. 
 
7.3.3  Indirect Source Review and Voluntary Developer Mitigation Contract Funds 
 
The District’s ISR Rule was developed to achieve a number of goals, including the 
reduction of NOx and PM emissions from new development projects.  The rule requires 
a certain amount of emission reductions from each development project, which can be 
achieved by utilizing one of several approaches.  Paying a fee to fund projects that will 
reduce emissions off-site is an option for rule compliance.  Funds from this option will be 
used for NOx and PM emission reduction projects through the District’s incentive 
programs.  Additionally, funds are also derived from developer mitigation contracts in 
which certain developers choose to mitigate 100% of the emissions from their 
development projects.  These fees are then used to fund emission reduction projects 
through the District’s incentive programs. 
 
For the purpose of this analysis, it is estimated that approximately $19.5 million per year 
will be available for incentive grants from ISR and DMC fees. 
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7.4  POTENTIAL SOURCES FOR ADDITIONAL STATE AND FEDERAL FUNDING 
 
Current state and local funds available to the San Joaquin Valley for incentive-based 
programs in the District are approximately $40 million per year.  The primary sources for 
these funds are the expected revenues from the District’s Indirect Source Review rule, 
voluntary development mitigation agreements, local DMV surcharge fees, and the 
state’s Carl Moyer program.  Additionally, the San Joaquin Valley receives funding that 
can be utilized for air quality projects that is allocated by agencies other than the 
District. 
 
The federal transportation funding program provides Congestion Mitigation and Air 
Quality (CMAQ) funds to non-attainment areas to fund transportation projects that 
improve air quality.  These funds are allocated by the eight county level Metropolitan 
Planning Organizations (MPOs) in the Valley.  While the draft guidance for the 
allocation of CMAQ funding provides a renewed focus on cost-effective emissions 
reduction projects, transportation agencies often weigh other criteria, such as 
congestion relief, when allocating CMAQ funds. 
 
The federal farm bill provides air quality funding through the Environmental Quality 
Incentives Program (EQIP).  EQIP funds are distributed by the Natural Resource 
Conservation Service (NRCS).  San Joaquin Valley agriculture receives approximately 
$5.5 million per year in EQIP funding.  These funds can be utilized for dust control 
activities and to reduce emissions from agricultural engines.  Historically, approximately 
$1.15 million per year has been utilized to reduce emissions from agricultural engines; 
however, the program does not require that the funds be utilized for any particular 
category. 
 
The Environmental Protection Agency (EPA) administers funding from the Diesel 
Emissions Reduction Account (DERA) to fund projects that reduce emissions from 
diesel engines.  The DERA program is a national program that has been authorized, but 
never fully funded, at $200 million per year.  To date, the San Joaquin Valley has 
received approximately $700,000 in DERA funding. 
 
 

7.5  ENHANCING SIP CREDITABILITY OF INCENTIVE BASED EMISSION 
REDUCTIONS 
 
7.5.1  Introduction 
 
Air quality management agencies use a number of tools to improve air quality, including 
rules and regulations, alternative compliance, and incentives.  Incentive programs use 
contracts with organizations and individuals to provide all or part of the funds needed to 
carry out projects that reduce air pollutant emissions and improve air quality.  These 
projects usually involve sources outside agencies’ regulatory authority and are focused 
on reductions above and beyond those required by rule or regulation.  Current federal 
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policy limits the use of incentive-based reductions emission reductions to meet FCAA 
goals in air quality plans.  Because the District will depend heavily on incentive-based 
reductions to meet FCAA requirements in future air quality plans, the District is working 
with the EPA to identify ways to ensure that emission reductions from incentive 
programs can be used in air quality plans (State Implementation Plans or SIPs) to meet 
FCAA requirements.  When EPA approves the use of incentive-based reductions in air 
quality plans (alongside reductions from traditional rules and regulations), the reductions 
are said to be “SIP creditable.”  However, the use of incentive-based reductions is 
limited to known existing funding sources under the fiduciary control of the applying 
agency.   
 
SIP creditable emission reductions from incentives are essential to the District’s future 
SIPs for a number of reasons, including: they are needed for future plans to meet clean 
air goals; they historically have been a very cost-effective approach to reduce air 
pollutant emissions; and they will continue to help generate a demand for future 
incentive projects that in turn will help insure adequate future sources of incentive 
funding (in other words, people will want to implement incentive projects if they know 
that the reductions from the projects will improve air quality and help meet FCAA 
requirements). 
 
7.5.2  Background 
 
As noted in Chapter 1, air quality in the San Joaquin Valley has improved tremendously 
in recent years, largely due to the effectiveness of the rules and regulations adopted by 
the District, supplemented by reductions from state and federal rules and regulations.  
Recent examples of these improvements include a finding from the EPA that the San 
Joaquin Valley is in attainment of the National Ambient Air Quality Standards 
(NAAAQS) for PM10 and a dramatic reduction in the number of days exceeding the 1-
hour ozone NAAQS from 1990 to 2005.  The District’s rules and regulations have 
reduced NOx and VOC emissions from permitted stationary sources by over 50%.  
Despite this progress, however, the District still doesn’t meet health-based standards for 
two newly implemented NAAQS: 8-hour ozone and PM2.5. 
 
In developing the 8-hour ozone plan, the District is examining current rules and 
regulations, and exploring new rules and regulations to identify new emission reductions 
needed to attain the 8-hour ozone NAAQS and meet other requirements of the FCAA.  
Because emissions from District-regulated sources are already greatly reduced due to 
prior successful air pollution control rules and regulations implemented by the District, 
and because the District only has authority to control a fraction of the emissions causing 
the 8-hour ozone problem, a limited amount of emission reductions will be available 
from additional rules and regulations on sources under District control for the 8-hour 
ozone (and PM2.5) plans.  Consequently, the District must turn to emission reduction 
mechanisms that allow it to affect sources traditionally outside of its regulatory control or 
that lack the financial wherewithal to reduce emissions.  One such mechanism is 
incentive programs.  Emission reductions from incentive programs, in order to be used 
in SIPs, must meet the following EPA criteria: (a) they must be surplus to reductions 
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required by regulations, (b) they must be quantifiable, (c) they must be enforceable, and 
(d) they must be permanent for the life of the emission reduction project.  
 
As discussed in Section 7.2, the District has a long and successful history of achieving 
emissions reductions through incentive programs, and has taken some credit in SIPs for 
a limited portion of those reductions.  The increased importance of incentives in the 
Valley’s emission reduction strategy for meeting FCAA requirements for 8-hour ozone 
means that the District will need to change certain aspects of how it operates its 
incentive program in order to be able to maximize the incentive-based emission 
reductions used to meet federal requirements in SIPs.  The District has been working 
with EPA Region IX since July of 2006 to develop changes to the incentive program that 
will ensure that all reductions achieved under these program changes will be creditable 
in SIPs.  In August 2006 the District released a Draft Staff Report outlining proposed 
changes to the incentive program in order to ensure SIP creditability for incentive-based 
emission reductions.  The District plans to use the public comments received during this 
process to develop the incentive program changes as a separate Governing Board item 
later in 2007.   
 
The remainder of this section describes mechanisms that will enhance the SIP 
creditability of emission reductions generated by the District’s incentive programs.  SIP 
creditable incentive-based emission reductions can be used alongside rule-based 
emission reductions to meet FCAA requirements such as demonstrating attainment with 
the NAAQS at a future date or demonstrating that emission reductions meet reasonable 
further progress requirements.  The mechanisms consist of Protocols, Contracts, and a 
Tracking/Reporting System.  The following sections describe specific commitments that 
the District will meet for incentive-based reductions that are used to meet federal Clean 
Air Act requirements.  See Appendix Q for a sample resolution with these commitments.   
 
7.5.3  Proposed Changes to Incentive Program Operation  
 
The District’s incentive programs already have many elements that contribute to the 
creditability of emission reductions from the program in SIPs.  The changes that are 
being proposed to enhance the SIP creditability generally deal with increased post-
project monitoring, verification of emission reductions and comparison with predicted 
reductions, real-time reporting of emission reductions with associated preparation of 
annual reports, and development of program elements such as protocols in a 
transparent and open process.  Specific changes to elements of the District’s incentive 
program are described below. 
 

1. Protocols 
Since 1992, the District has developed and refined specific protocols and 
procedures for the incentive programs, including procedures for contracting, 
auditing and enforcement of emission reduction projects.  Protocols are the 
detailed processes that District staff use to calculate emission reductions from 
incentive-funded air pollution control projects.  These protocols have been 
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developed in accordance with all regulatory requirements governing the specific 
sources of funds used in the incentive programs (e.g., the Carl Moyer Program).  
See Appendix Q for links to ARB websites that describe established protocols 
and for examples of the types of calculations used in protocols. 
 
Under the proposed changes to the District’s incentive programs, District staff will 
develop new protocols in an open public process that will provide opportunity for 
public comment, and these protocols will help ensure that the reductions are SIP 
creditable.  This open public process will include the issuance of a draft protocol, 
holding at least one workshop on the draft protocol, revising the protocol as 
needed based on public comment, and adopting the protocol at a duly noticed 
public hearing of the District Governing Board. 
 
Projects that are being funded with Moyer Program funds will be evaluated 
according to the existing Moyer Program Guidelines.  Emission reductions 
stemming from incentive contracts awarded in accordance with the Moyer 
Program Guidelines generally meet the SIP creditability criteria, and no new 
District protocols will be established for Moyer Program projects.  At its discretion 
the District will use Moyer Program Guidelines to calculate creditable emission 
reductions for incentive projects funded by other than Moyer Program incentive 
funds.  However, District protocols are needed for other funding sources 
including DMV surcharge fees, Indirect Source Review fees and Developer 
Mitigation Contract funds, unless the District chooses to use Moyer for these.  
 
By following the protocols, District staff will be able to quantify the applicable 
emission reductions, demonstrate the permanency of the reductions for the life of 
the emission reduction project, and demonstrate that emission reductions from 
particular types of projects or source categories are surplus (including a 
description of the process used to determine reductions are surplus). 
 
The proposed changes to District incentive program operation will include 
protocol development according to the following process:  
a. District staff will develop a draft protocol that will be published for stakeholder 

and ARB comment.   
b. District staff will transmit each draft protocol to EPA Region IX staff for review 

and comment.   
c. District staff will summarize and address ARB, EPA and public comments.  

The comments and responses will be a part of the Governing Board package 
for the proposed protocol submitted to the Board for consideration for 
adoption.  District staff will not present a draft protocol for approval if EPA 
expresses objections to the protocol.   

 
The District will update any board-adopted protocol on a regular basis to take into 
account new SIP provisions, new emission standards and new emission factors 
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in order to ensure surplus reductions and to improve the accuracy of the 
quantified reductions.  

 
2. Contracts, Audits & Enforcement 

The District has developed contract templates for a variety of emission reduction 
project types.  Each contract template includes a detailed description of the 
project, specific obligations of the District and the participant including auditing 
procedures, non-compliance penalties, actions that the grantee must take to 
achieve the reductions, reporting and record keeping. 

 
District staff has developed procedures for the administration of the incentive 
programs to ensure that the reductions from the projects are quantifiable, 
surplus, permanent for the life of the project, and enforceable.   

 
Currently, the District verifies that a given funded incentive-based emission 
reduction project is operational, but does not routinely conduct post-operational 
inspections to verify that the operational parameters used to calculate the 
anticipated reductions are being realized for the project.   
 
Under the proposed changes to incentive program operations, the District would 
conduct periodic inspections of all funded incentive-based emission reduction 
projects, and use the information gathered in conjunction with the annual report 
that the District requires from each applicant to make sure that operational 
parameters used to calculate incentive-based emission reductions used in one or 
more SIPs are being achieved. 
 
It is important to note that many of the units that will be receiving incentive 
funding from the District may be permitted or registered through the District, and 
as such, will be included in the District’s inspection and monitoring program.   
  
When non-compliance is documented, notices of violation (NOVs) or notices to 
comply (NTCs) are issued, per District policy.  The District has an existing 
enforcement program, including an established mutual settlement program that 
levies fines for NOVs based on the nature, magnitude, and reoccurring nature of 
infractions.  Non-compliance issues that cannot be resolved through the mutual 
settlement program will be transferred to the District’s Legal Department for final 
disposition.   
 
For projects that do not fall under a District permit or registration requirement, the 
protocols that are developed will include source-type-specific monitoring, record 
keeping, and reporting requirements that will ensure that the anticipated 
incentive-based reductions are successfully and consistently achieved, with 
much the same approach as taken with registered or permitted equipment.  
Inspections will be conducted, reports will be completed, civil action will be taken 
if needed for non-compliance, and summaries of compliance reports will be 
included with the annual report. 
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The District would investigate any emission reduction shortfalls that are identified 
(i.e., actual emission reductions are less than predicted emission reductions) to 
determine if the shortfall is due to a violation of the terms of the contract on the 
part of the applicant or due to factors outside of the contract.  If contractual 
factors are the primary cause, the District will use existing legal avenues to 
correct the problem.  If the shortfall is caused by factors outside of the contract, 
then the District will identify the cause and re-compute anticipated emission 
reductions.  In either case, the District will meet any emission reduction shortfalls 
remaining after this investigation through mechanisms such as funding more 
emission reduction incentive projects or adopting rules and regulations.   

 
3. Tracking & Reporting 

The District will develop a Project Tracking System that will allow calculation of 
actual emission reductions based on field data collected during field inspections 
and from the required annual report, as well as from other sources.  The system 
would be linked to the District’s web site to achieve real-time reporting of actual 
versus predicted emission reductions from categories of incentive projects, as 
well as a running total of actual versus predicted reductions.   

 
In addition to the real-time reporting of incentive-based emission reductions, the 
District commits to preparing an annual report on its incentive programs.  Major 
elements of the report include the following: 

! Sources of funding 
! Expenditures 
! Types of projects funded  
! Actual versus predicted emission reductions 
! Enforcement activities 

• Number and type of inspections conducted on grantees 
• Number of all grantees for whom there is evidence of non-

compliance 
• List of enforcement actions taken by the District and the 

resultant penalties and remedies 
! Description of the permanency of the funding sources and ideas for 

amending the program in the event of reduced funding 
 

If an annual report indicates a shortfall of emission reductions, the District will revise any 
air quality plan(s) dependent on those reductions to meet requirements and will submit 
an amended plan to EPA within 12 months of the date of the hearing on the annual 
report.  This plan amendment will have the changes necessary to assure compliance 
with all applicable FCAA requirements.  These changes may include additional 
regulatory measures or enhanced funding to generate the necessary reductions in the 
timeline necessary to meet FCAA requirements.  As noted in Chapter 5, the annual 
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report on incentives will be part of a larger District annual report on fulfilling Ozone Plan 
and Particulate Matter Plan commitments. 
 
7.5.4  Conclusions and Next Steps  
 
SIP creditability of emission reductions from incentive programs is critically important for 
the District to meet FCAA requirements for 8-hour ozone and PM2.5.  Historically, 
incentive-based emission reductions have been a cost-effective way to improve air 
quality in the San Joaquin Valley.   
 
The District’s incentive programs already contain many elements that contribute to the 
SIP creditability of emission reductions.  The changes that are being proposed to 
enhance the SIP creditability of the District’s incentive programs generally deal with 
increased post-project monitoring, verification of emission reductions and comparison 
with predicted reductions, real-time reporting of emission reductions with associated 
preparation of annual reports, and development of program elements such as protocols 
in a transparent and open public process.   
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The following sections are provided for information only and 
are not intended for inclusion in the SIP. 

 
7.6  DISTRICT ACTION PLAN FOR EXISTING AND FUTURE INCENTIVE FUNDS 
 
The District operates incentive programs to assist in attaining air quality standards by 
providing financial incentives for the early introduction of new technologies and the 
promotion of alternative transportation measures.  Additional significant financial 
resources from the state and federal governments will be needed to achieve the 
necessary emission reductions.  Existing funding sources will be allocated to the most 
cost-effective measures in order to maximize the emission reductions per dollar spent.   
For all incentive-based emission reductions used to meet federal Clean Air Act 
requirements, the District will take the actions necessary to ensure that reductions are 
quantifiable, enforceable, and surplus to reductions attributed to the regulatory 
programs contained in the SIP.  To assure SIP creditability, disbursement of the funds 
would be based on protocols agreed to between ARB, EPA, and the District.  The Carl 
Moyer Program Guidelines will be used as a model for new District Governing Board 
approved protocols for calculating SIP creditable reductions.   
 
As noted in the previous sections, the District will develop future incentive program 
protocols through a public process.  During this process, EPA will have the opportunity 
to review and approve the proposed protocols.  The District Governing Board will then 
approve the proposed protocols. 

 
The District will track actual emission reductions from incentive-based programs on an 
ongoing basis with annual reports to the public, EPA, and the Governing Board.  At a 
minimum, the annual reports will describe the amount of public funds spent, verify the 
amount of actual emission reductions versus predicted reductions, discuss any 
quantification or surplus issues that have arisen during the reporting period and how 
they were resolved, and include or reference publicly available electronic information or 
records for each grant issued. 
 
The District will also ensure that the emission reductions are permanent and 
enforceable through pre and post project inspections and ongoing monitoring and 
record keeping. 
 
7.6.1  Potential Incentive Measures 
 
The following potential incentive measures are being recommended for obtaining the 
maximum amount of cost-effective emission reductions utilizing existing and additional 
future state and federal funding sources.  The potential incentive measures identify 
potential emission reductions and the costs associated with realizing those reductions. 
Each analysis will contain a detailed discussion of the source category for which an 
Incentive Control Measure is being recommended.  These discussions will include 
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information on upcoming regulations, which may impact the availability of surplus 
reductions, possible control techniques, the associated emission inventory for each 
source category, as well as potential emission reductions, possible emission reduction 
strategies and, finally, recommendations.  A description of each of the individual 
Incentive Control Measure section headings, and terms in these sections follows: 
 
Source Category:  This section describes in detail the specific targeted sources of 
emissions.  Each source category is comprised of a group or groups of similar emission 
sources, such as agricultural internal combustion engines or school buses.   
 
Upcoming Regulations:  This section discusses any upcoming local, state or federal 
regulations, which may impact the availability of surplus reductions or the feasibility of 
certain control techniques for each source category.   
 
• Surplus Reductions:  In general, surplus reductions are the emission reductions 

achieved from the baseline emission rate that exceed the reductions claimed by 
other entities through rules, regulations, permits, and emission reduction credit 
programs. 

 
Control Techniques:  This section describes the specific methods for controlling 
emissions from a particular source category.   
 
Emission Inventory and Possible Emission Reductions with no Constraints:  This 
section describes the total emission inventory, by pollutant, for each source category.  
The emission inventory and associated emission projections was developed jointly by 
ARB and air districts.  The analyses contain the latest emission inventory information 
that is currently available.  If new information becomes available, the emissions 
inventory section will be updated to reflect these changes.  The Potential Emission 
Reduction Assuming No Financial, Technological, or Logistical Constraints tables for 
NOx and VOC show the following: 
 
• Projected Inventory with no Incentives:  The current ARB and District developed 

inventory for the source category, assuming no new incentive programs or 
regulations. 

 
• No Constraints Inventory:  The emission inventory if every imaginable control, 

including those that are not feasible due to financial, technological, or logistical 
constraints, were implemented. 

 
• No Constraints Reductions:  The emission reductions if every imaginable control, 

including those that are not feasible due to financial, technological, or logistical 
constraints, ere implemented.  These reductions include surplus and non-surplus 
emission reductions. 
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Possible Strategies (Scenarios):  This section describes and discusses a variety of 
strategies to control emissions from a particular source category.  These scenarios 
include consideration of financial, technological, and logistical constraints.  Generally, 
several strategies or scenarios are presented and discussed in this section. 
 
Recommendation:  This section discusses which of the possible strategies is being 
recommended by District staff based on feasibility, potential emission reductions and 
considering all financial, technological and logistical constraints. 
 
Recommended Strategy:  This table provides details about the strategy or strategies 
that are being recommended by District staff, including: the total project cost, grant 
recipient match, total incentive funds needed, existing available funding and the amount 
of new funding that would be necessary to implement the recommended strategy.  Each 
specific line item in this table is defined below: 
 

• Total Project Cost:  This figure represents the total cost to implement the 
recommended strategy (District Funding + Grant Recipient Match) 

 
• Grant Recipient Match (percent):  This figure represents the percentage of 

the total cost of the recommended strategy that would be contributed by the 
grant recipient, or the total out-of-pocket cost. 

 
• Grant Recipient Match (Cost):  This figure represents the total cost of the 

recommended strategy that would be contributed by the grant recipient, or the 
total out-of-pocket cost. 

 
• Total Incentive Funds Needed (Cost):  This figure represents the total project 

cost minus the grant recipient match cost.  
 

• Existing Available Funding:  This figure represents the amount of existing 
grant funding that the District can commit to the total project cost. 

 
• New Funding Required:  This figure represents the current or expected 

funding shortfall after subtracting the Existing Available Funding and Grant 
Recipient Match from the Total Project Cost.     
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On-Road Heavy-Heavy Duty Diesel Trucks         (M-TRAN-3) 
 
Source Category:  
This category includes all on-road heavy-heavy duty diesel trucks with a gross vehicle 
rate rating of 33,001 pounds or greater.  According to ARB estimates, approximately 
67,309 of these trucks operate within the San Joaquin Valley and according to ARB, 
over 28% of the statewide vehicle miles traveled by these trucks occur within the San 
Joaquin Valley.  By 2020, the vehicle miles traveled is expected to increase by 
approximately 50% with the number of heavy-duty trucks operating in the San Joaquin 
Valley increasing to approximately 80,042 vehicles. 
 
Heavy-heavy duty diesel trucks are grouped into categories according to their certified 
engine emission rating, which refers to a model year group.  Currently, there are eight 
model year groups: pre-1987, 1987-1990, 1991-1993, 1994-1997, 1998-2002, 2003-
2006, and 2010 and newer. 
 

POPULATION BY MODEL YEAR GROUPS AT CRITICAL YEARS 

POPULATION MODEL YEAR 
GROUP 2008 2010 2012 2017 2020 2023 
pre-1987 7,087 5,320 3,975 1,729 986 562 

1987-1990 7,607 6,028 4,519 2,007 1,217 712 
1991-1993 5,834 5,110 4,122 1,886 1,129 692 
1994-1997 14,215 13,056 11,500 6,457 3,814 2,254 
1998-2002 16,569 16,972 16,375 11,620 8,013 4,947 
2003-2006 9,646 10,254 10,699 9,942 7,939 5,892 
2007-2009 5,339 8,540 8,832 9,162 8,324 6,695 

2010+ 0 3,233 10,730 33,726 48,620 61,963
Total 66,297 68,513 70,751 76,509 80,042 83,716

 
Upcoming Regulations:   
ARB has already adopted several Fleet Rules regulating various industries and is 
currently working on regulations pertaining to on-road heavy-duty diesel trucks. 
Additional regulations are under development to reduce diesel particulate matter (PM) 
and other emissions from private fleets of in-use heavy-duty diesel powered trucks 
operated in California. ARB is in the information-gathering phase for this regulation and 
conducted its first set of workshops for this measure in April of 2006.   
 
ARB also operates the Heavy-Duty Diesel In-Use Strategies Program, which develops 
and implements strategies to significantly reduce emissions from all existing on- and off-
road diesel engines.  However, their program emphasizes the reduction of diesel 
particulate emissions. 
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The current emission standard for 2007 trucks is 3.67 grams per mile and will drop to 
0.67 grams per mile in 2010.  However, no further decreases in truck emission levels 
are projected.  In analyzing various scenarios, engine deterioration rates must be 
factored into all scenarios to show realistic adjustments.   
 
Control Techniques:   
Various options for controlling emissions are listed below: 
 
1. Accelerated Fleet Turnover by replacing older trucks with new trucks, which utilize 

the cleanest technology available. 
 

2. Retrofitting of trucks through the installation of a retrofit device that reduce one or 
more pollutants. 

 
3. Engine Repower by replacing the truck engines with new or newer engines. 
 
Emission Inventory and Possible Emission Reductions with no Constraints: 
Replace 100% of heavy-duty trucks as soon as the newest technology becomes 
available.  The total cost to replace these 134,467 trucks is approximately 
$17,953,340,337.  Regulated vehicles were removed from the baseline inventory for this 
analysis. 
 

Potential NOx Emission Reductions Assuming No Financial,  
Technological, or Logistical Constraints  

(Tons Per Day) 
 2008 2010 2012 2020 2023 

Projected Inventory with no Incentives 237.26 213.20 184.13 96.11 81.82 
No Constraints Inventory 124.72 37.34 45.21 62.98 65.82 
No Constraints Reductions 112.54 175.86 138.92 33.13 15.99 

 
Potential VOC Emission Reductions Assuming No Financial,  

Technological, or Logistical Constraints  
(Tons Per Day) 

 2008 2010 2012 2020 2023 
Projected Inventory with no Incentives 17.08 15.61 13.97 8.36 7.34 
No Constraints Inventory 5.56 4.08 4.85 6.18 6.31 
No Constraints Reductions 11.52 11.53 9.12 2.18 1.03 

 
 
Possible Strategies: 
Although older trucks have higher emissions, in terms of grams per mile, they are driven 
less, therefore have less overall emissions.  An optimal scenario must identify a group 
of trucks that can achieve meaningful emission reductions early, while leaving sufficient 
resources for eventual replacement of trucks with the cleanest control technology, which 
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will be available in 2010.  Here are the emissions in key years per truck model year 
groups.   

NOX EMISSIONS INVENTORY TABLE 
2008 2010 2012 2015 2020 

 
# of 

Trucks 
Emissions 
(tons/day) 

# of 
Trucks 

Emissions 
(tons/day)

# of 
Trucks

Emissions 
(tons/day)

# of 
Trucks

Emissions 
(tons/day) 

# of 
Trucks

Emissions
(tons/day)

pre-
1987 7,087 7.83 5,320 4.84 3,975 2.95 2,472 1.36 986 0.39 
1987-
1990 7,607 15.57 6,028 10.83 4,519 7.09 2,722 3.31 1,217 0.81 
1991-
1993 5,834 17.89 5,110 13.66 4,122 9.72 2,700 5.24 1,129 1.4 
1994-
1997 14,215 57.93 13,056 45.6 11,500 34.8 8,566 21.41 3,814 6.84 
1998-
2002 16,569 94.28 16,972 83.9 16,375 69.71 13,807 47.05 8,013 19.78 
2003-
2006 9,646 33.7 10,254 34.76 10,699 33.39 10,733 27.91 7,939 14.67 
2007-
2009 5,339 10.04 8,540 19.37 8,832 13.18 9,184 19.07 8,324 8.82 

2010+ 0 0 3,233 1.81 10,730 0 24,069 18.02 48,620 38.93 
 
 

VOC EMISSIONS INVENTORY TABLE 
2008 2010 2012 2015 2020 

  
# of 

Trucks 
Emissions 
(tons/day) 

# of 
Trucks 

Emissions 
(tons/day)

# of 
Trucks

Emissions 
(tons/day)

# of 
Trucks

Emissions 
(tons/day) 

# of 
Trucks

Emissions
(tons/day)

pre-
1987 7,087 1.51 5,320 0.98 3,975 0.63 2,472 0.32 986 0.1 
1987-
1990 7,607 2.53 6,028 1.81 4,519 1.21 2,722 0.58 1,217 0.15 
1991-
1993 5,834 1.35 5,110 1.07 4,122 0.79 2,700 0.44 1,129 0.13 
1994-
1997 14,215 4.11 13,056 3.4 11,500 2.7 8,566 1.74 3,814 0.58 
1998-
2002 16,569 5.49 16,972 5.31 16,375 4.7 13,807 3.39 8,013 1.52 
2003-
2006 9,646 1.55 10,254 1.86 10,699 1.99 10,733 1.84 7,939 1.06 
2007-
2009 5,339 0.45 8,540 0.91 8,832 1.15 9,184 1.29 8,324 0.99 

2010+ 0 0 3,233 0.19 10,730 0.75 24,069 1.85 48,620 3.81 
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Scenario 1:  All heavy-duty trucks are immediately replaced with the cleanest 
technology available 
 
The table below shows the affect that this type of incentive program would have on the 
expected NOx emissions in the 2008, 2012, 2020, and 2023 inventory years. 
 

Tons NOx Per Day – Summer Season 
Scenario 1 2008 2010 2012 2017 2020 2023 

Baseline 237.26 213.20 184.13 120.98 96.11 81.82 
Adjusted 
Baseline 124.72 37.74 45.21 58.69 62.98 65.82 

Reductions 
from Baseline 112.54 175.85 138.92 62.29 33.13 15.99 

 
Tons VOC Per Day – Summer Season 

Scenario 1 2008 2010 2012 2017 2020 2023 
Baseline 17.08 15.61 13.97 10.05 8.36 7.34 
Adjusted 
Baseline 5.56 4.08 4.85 5.93 6.18 6.37 

Reductions 
from Baseline 11.52 11.53 9.12 4.11 2.18 1.03 

 
 

Scenario 1 Total Estimated 
Cost Vehicles Replaced 

Replace 100% of trucks are 
replaced as the cleanest 

technology becomes available
$17,953,340,337 134,467 

 
Advantages: 

• Early reductions in emissions, beginning in 2008 
• Significant NOx reductions 

 
Disadvantages:  

• Manufacturing constraints 
• Excessive costs 
• Access to trucks may be limited due to trucks registered outside of the 

District 
 
Scenario 2:  Engine Repower (table not included) 
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Advantages: 
• More cost-effective incentive option 

 
Disadvantages:  

• Emission reductions are not lasting 
• Engine repower is expensive and does not maximize emission reductions 
• Money invested in trucks may exceed the value of the truck 

 
Scenario 3:  Truck Retrofit Devices (table not included) 

Advantages: 
• Most cost-effective incentive option 

 
Disadvantages:  

• Disinterest by the public in installing retrofit devices 
• Retrofits also require expensive maintenance 
• Retrofits may impose a fuel penalty 

 
Scenario 4:  Replace 75% of 1991-1993 model year trucks in 2008 and 2009 
(approximately 3,000 trucks per year) and require a 50% funding match from grant 
recipient 
 

Tons NOx Per Day – Summer Season 
Scenario 4 2008 2010 2012 2015 2017 2020 2023 

Baseline 237.26 213.20 184.13 143.46 120.98 96.11 81.82 
Adjusted 
Baseline 233.21 209.16 181.23 142.32 120.68 95.96 81.38 

Reductions 
from Baseline 4.05 4.04 2.90 1.14 0.3 0.15 0.44 

 
Tons VOC Per Day – Summer Season 

Scenario 4 2008 2010 2012 2015 2017 2020 2023 
Baseline 17.08 15.61 13.97 11.49 10.05 8.36 7.34 
Adjusted 
Baseline 16.60 15.08 13.56 11.27 9.91 8.27 7.24 

Reductions 
from Baseline 0.47 0.53 0.41 0.22 0.13 0.09 0.09 

 
As shown above, this scenario will result in early emission reductions in 2008 and 2009, 
while leaving most of the funding available for use in later years when the cleanest 
technology will be available. 
 

Scenario 4 Total Estimated 
Cost Trucks Replaced 

Replace 75% of 1991-1993 $456,704,988 3,468 
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model year trucks between 
2008 and 2009 

  
 Advantages: 

• Early reductions 
• Maximizes cost-effectiveness 

Disadvantages:  
• Initial costs may be high 

 
Scenario 5:  In addition to Scenario 4, beginning in 2010, each year replace 10% of the 
remaining pre-2007 truck fleet that are at least 3 years from replacement and require a 
50% match from grant recipients 
 

Tons NOx Per Day – Summer Season 
Scenario 5 2008 2010 2012 2015 2017 2020 2023 

Baseline 237.26 213.20 184.13 143.46 120.98 96.11 81.82 
Adjusted 
Baseline 233.21 193.70 148.13 104.39 86.37 72.37 70.04 

Reductions 
from Baseline 4.05 19.50 36.00 39.07 34.61 23.74 11.77 

 
Tons VOC Per Day – Summer Season 

Scenario 5 2008 2010 2012 2015 2017 2020 2023 
Baseline 17.08 15.61 13.97 11.49 10.05 8.36 7.34 
Adjusted 
Baseline 16.60 14.03 11.27 8.59 7.47 6.64 6.48 

Reductions 
from Baseline 0.47 1.58 2.70 2.90 2.58 1.72 0.86 

 
As shown above, this scenario results in reductions beginning in 2010 and continuing 
through 2023.  The estimated total cost involved with this incentive option is highlighted 
in the table below. 
 

Scenario 5 Total Estimated 
Cost Trucks Replaced 

Beginning in 2010 replace 
10% of the remaining pre-

2007 fleet annually, at least 
3 years from replacement 

$4,174,781,627 28,089 

 
Advantages: 

• Cost-effectiveness is retained by focusing only on pre-2007 trucks 
• Increased NOx emission reductions are achieved throughout 2010 to 2023 
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Disadvantages:  
• No effect on 2008 and 2012 NOx emission inventories 
• 100% participation in 2020 unlikely 

 
 
 
 
Recommendation:  
Replace 75% of 1991-1993 model year trucks requiring a 50% match, in 2008 and 2009 
(approximately 3,000 trucks per year) and beginning in 2010, each year replace 10% of 
the remaining pre-2007 truck fleet that are at least 3 years from replacement requiring a 
50% match. 
 

Recommended Strategy 
Total Project Cost $4,174,781,627
Grant Recipient Match (Percent) 50%
Grant Recipient Match (Cost) $2,087,390,813
Total Incentive Funds Needed (Cost) $2,087,390,813
Existing Available Funding $328,338,180
New Funding Required $1,759,052,634

 



- NOT FOR INCLUSION IN SIP - 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 
 

Chapter 7:  Action Plan for Reducing Emissions with Incentive Funds 
2007 Ozone Plan  

7-25

Passenger and Medium Duty Vehicles (M-TRAN-7) 
 

Source Category: 
This group includes passenger cars, vans, pick-up trucks, and other trucks less than 
8,500 pounds gross vehicle weight.  In 2006, this included approximately 1,042,718 
passenger vehicles (vehicles less than 3,750 pounds, such as a sedans); 293,572 light-
light duty trucks (trucks less than 3,750 pounds, such as small single cab pick-up 
trucks); 488,116 light-duty trucks (trucks 3,751-5,750 pounds, such as double cab pick-
up trucks); and 278,918 medium-duty vehicles (trucks 5,751-8,500 pounds, such as 
very large heavy duty trucks and large sport utility vehicles).   
 
Out of these approximately 2 million vehicles, approximately 43,000 are classified as 
gross polluters.  A gross polluter is a vehicle that fails a California smog test and is 
found to emit 50% more CO, VOC, and/or NOx than the California standards for a 
vehicle of that age.  In 2006, gross polluters and cars manufactured before 1986 
traveled a total of over 26,255,000 miles in the San Joaquin Valley.   
 
Upcoming Regulations: 
ARB has implemented several regulations to reduce emissions from vehicles.  From 
1994-2003, ARB adopted low emitting vehicle (LEV) standards that required specific 
percentages of vehicles manufactured or the average emissions from all vehicles 
manufactured by a company to meet specific emission standards.  Due to these 
standards, the average LEV I vehicle emits about 98% less smog forming hydrocarbons 
during its lifetime than a 1965 vehicle. 
 
ARB has created regulations/advisories to set new standards (LEV II, Ultra Low 
Emission Vehicle (ULEV), Super Ultra Low Emission Vehicle (SULEV), Partial Zero 
Emission Vehicle (PZEV), Advanced Technology Partial Zero Emission Vehicle (AT-
PZEV), and Zero Emission Vehicle (ZEV)) to reduce the maximum emission limits for 
new vehicles; increase the time that manufacturers must design the new vehicles to 
comply with these standards (durability); tighten and expand the applicability of average 
emission limits for commercial fleets and for vehicle manufacturers; and expand the 
applicability of the LEV II standards to include over 90% of the sport utility vehicles, 
virtually all pickup trucks, and most mini-vans.  The average LEV II vehicle 
manufactured in 2008 emits 80% less smog forming hydrocarbons during its life than a 
comparable 1998 LEV I vehicle.  
 
Currently, the majority of vehicles manufactured in the United States are at a LEV II or 
cleaner standard.  Therefore, older vehicles are naturally being replaced with cleaner 
vehicles.  Approximately 25% of the new vehicles are at a straight LEV II standard, 65% 
meet the ULEV standard, and 10% are at a standard more stringent than the ULEV 
standard.  Approximately 8% reduction in NOx and 6% reduction in VOC emissions per 
year are expected from natural turnover of vehicles in the next year (2007-2008), 
decreasing slightly each year thereafter.  In 2020, approximately 7% reduction in NOx 
and 3% reduction in VOC emissions per year are expected from natural turnover of 
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vehicles.  In 2023, approximately 10% reduction in NOx and over 10% reduction in VOC 
emissions per year are expected from natural turnover of vehicles due to advances in 
technology.  The emission limits for vehicles have consistently decreased over the 
years.  It is expected that these limits, thus the emission limits for gross polluters, will 
continue to decrease due to the California Air Resources Board (ARB) regulations. 
 
Control Techniques: 
There are several options for the control of emissions from passenger and medium-duty 
vehicles.   
 
1. Since, in many cases, the repairs required to minimize emissions from gross 

polluting vehicles exceeds the cost limits of the California Smog Check Program, 
many of these vehicles are not repaired to the maximum extent.  The District could 
fund the difference between the maximum cost limit of the Smog Check Program 
and the cost of the repairs necessary to minimize emissions from these vehicles. 

 
2. Since there are various emission standards (pre-LEV I, LEV I, LEV II, ULEV, 

SULEV, PZEV, AT-PZEV, and ZEV), the District could incentivize the replacement of 
a vehicle (crush and permanently remove from service) with a vehicle that has a 
cleaner technology. 

 
3. The District could promote alternatives to driving, such as bicycling and carpooling, 

by incentivizing the installation of bicycle paths and other items that promote bicycle 
use; incentivizing use of public transportation systems such as buses; incentivizing 
use of commercial and private vanpools and carpools; and incentivizing the 
purchase of telecommunication equipment for projects that promote the reduction of 
vehicle miles traveled, such as video teleconferencing, internet business 
transactions for public agencies, telework sites and distance learning. 

 
Emission Inventory and Possible Emission Reductions with no Constraints: 
If, beginning in 2008, the District replaced every passenger vehicle that did not meet 
current model year average emission or more stringent standards with a ULEV vehicle 
the reductions shown in the table below could be achieved.  Under this assumption, the 
District would pay the entire cost of the 1.6 million vehicles at a cost of over $20 billion.  
This assumes that some vehicles will be replaced more than once, as technology 
availability increases. 
 
If, beginning in 2008, the District paid the entire cost of replacing every light-light duty 
truck that did not meet current model year average emission or more stringent 
standards with a ULEV vehicle, over 270,000 vehicles would be replaced at a cost of 
over $3 billion.  This assumes that some vehicles will be replaced more than once, as 
technology availability increases. 
 
If, beginning in 2008, the District paid the entire cost of replacing every light duty truck 
that did not meet current model year average emission or more stringent standards with 
a ULEV vehicle, over 450,000 vehicles would be replaced at a cost of over $6 billion.  
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This assumes that some vehicles will be replaced more than once, as technology 
availability increases. 
 
If, starting in 2008, the District replaced every medium duty truck that did not meet 
current model year average emission or more stringent standards with a new passenger 
vehicle that meets the current year standards every year, an average of 5.0 tons per 
day of VOC and 5.5 tons per day of NOx could be achieved each day from 2008 to 
2023.  If the District paid the entire cost of the new vehicles, this would result in over 
340,000 vehicles being replaced at a cost of over $5 billion.  This assumes that some 
vehicles will be replaced more than once, as technology availability increases. 
 
Incorporating all of the aforementioned controls would achieve VOC reductions of 28.3 
tons per day and NOx reductions of 21.38 tons per day.  However, it would involve the 
replacement of over 2.6 million vehicles (assuming some vehicles will be replaced more 
than once).  It also would cost over $34 billion dollars over the next 15 years and require 
additional car crushing capacity in the District. 
 

Potential NOx Emission Reductions Assuming No Financial,  
Technological, or Logistical Constraints  

(Tons Per Day) 
 2008 2012 2017 2020 2023 

Projected Inventory with no Incentives 49.4 36.9 24.3 19.4 16.1 
No Constraints Inventory 28.3 21.9 15.2 12.4 13.3 
No Constraints Reductions 21.1 15.0 9.2 7.0 2.8 
 

Potential VOC Emission Reductions Assuming No Financial,  
Technological, or Logistical Constraints  

(Tons Per Day) 
 2008 2012 2017 2020 2023 

Projected Inventory with no Incentives 53.5 42.4 31.1 27 7.4 
No Constraints Inventory 34.1 27.39 20.36 17.86 3.9 
No Constraints Reductions 19.4 15.01 10.74 9.14 3.5 
 
Possible Strategies: 
Alternative transportation options, including carpooling, were not considered feasible 
measures for the plan.  This is due to the inability to accurately quantify these 
reductions.  There are limited methodologies for calculating reductions from any of 
these options, all of which tend to overestimate reductions.  Even using these numbers, 
the potential reductions from 2008 to 2023 would only total approximately 205 tons from 
2008-2023.  This comes at a cost of approximately $16,000 per ton reduced.  
Additionally, there is minimal interest in many of these options.  Less than 14% of the 
grant applications received from the District are from alternative transportation projects, 
such as commuter subsidies, bicycle infrastructure, and E-mobility.  In order to 
maximize the emission reductions per dollar spent and minimize staff time spent on 
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measures with minimal emission reductions, these options were not considered 
reasonable for inclusion in the Ozone Plan. 
 
Repairing vehicles that did not pass Smog Check is not feasible because approximately 
7% of these vehicles do not pass smog check the next time they are tested.  Therefore 
it is not feasible to quantify these reductions. 
 
The above scenarios are also not feasible because there are a limited number of 
vehicles that can be manufactured per year.  Not everyone will want to participate in this 
program, even with 100% funding, some of the vehicles may be collectors' items or 
have a personal attachment.  The cost-effectiveness of replacing some of these 
vehicles, particularly those less than 5 years old, would greatly exceed the cost-
effectiveness of alternative incentive projects. 
 
Finally, the aforementioned reductions are not reasonable because it is not possible to 
accurately predict public response and participation in the program or future legislations 
that may enable another entity to claim these reductions.   
 
Scenario 1:  Replacement of 10% of the worst polluting vehicles each year 
 
Gross polluters emit the majority of the NOx and VOC emissions from vehicles, but 
account for less than 20% of the vehicles.  Thus a plausible scenario would be to only 
replace the highest emitters of the gross polluters with LEV II vehicles (limiting it to LEV 
II instead of current year models or more advanced technology will allow applicants to 
take advantage of lower priced used vehicles, while still ensuring emission reductions).  
This would minimize the number of vehicles replaced and ensure that the maximum 
average reductions per vehicle replaced were achieved.  This option recommends 
replacing 10% of the vehicles each year from 2008 through 2023. The reductions and 
costs from this option are shown below.  The calculations assume a one-year project life 
because these vehicles would typically undergo smog testing within 1-2 years.  Once a 
vehicle fails the smog check, the Bureau of Automotive Repair (BAR) likely claims the 
reductions.  In order for the District to claim reductions, these vehicles must be identified 
and removed from use while off-cycle (1 to 2 years prior to their next smog check). 

 
Tons NOx Per Day – Summer Season 

Scenario 1 2008 2012 2017 2020 2023 
Baseline 49.4 36.9 24.3 19.4 16.1 

Adjusted Baseline 
10% of the worst polluting 
vehicles replaced annually 

48.6 36.4 23.9 19.3 15.8 

Reductions from Baseline 0.8 0.5 0.4 0.1 0.3 
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Tons VOC Per Day – Summer Season 
Scenario 1 2008 2012 2017 2020 2023 

Baseline 53.5 42.4 31.1 27 7.4 
Adjusted Baseline 

10% of the worst polluting 
vehicles replaced annually 

52.4 41.9 31.0 26.6 6.9 

Reductions from Baseline 1.2 0.5 0.1 0.4 0.5 
 
As shown above this scenario results in significant reductions in 2008.  However, as 
shown below the total cost is significant. 
 

Scenario 1 Total Estimated 
Cost 

Cost Effectiveness 
($/ton of NOx Reduced) 

10% of the worst polluting 
vehicles replaced annually $54,922,076 $16,735 

 
Scenario 2:  Replace between 1% and 2% each year from 2008 to 2020 

 
This scenario considers replacing 5% of the worst polluting model year 1978-2004 
vehicles gradually from 2008 through 2020.  In the first two years 1% of the gross 
polluting vehicles are replaced; in the next two years 2% of the gross polluting vehicles 
are replaced, in the next eight years three percent of the gross polluting vehicles are 
replaced.  This would mean replacing approximately 5,380 vehicles over a twelve year 
period.  This allows manufacturers, venders, and service providers (e.g. crushers) time 
to gradually expand their capacity to facilitate the replacements.  This assumes a one-
year project life because these vehicles would typically undergo smog testing within 1-2 
years after which the BAR would claim the reductions. 
 

Tons NOx Per Day – Summer Season 
Scenario 2 2008 2012 2015 2017 2020 2023 

Baseline 49.4 36.9 31.4 24.3 19.4 16.1 
Replace 1% to 4% each year 

between 2008 and 2020 48.6 36.5 31.1 24.2 19.4 15.8 
Reductions from Baseline 0.8 0.4 0.3 0.1 0.1 0 

 
Tons VOC Per Day – Summer Season 

Scenario 2 2008 2012 2015 2017 2020 2023 
Baseline 53.5 42.4 31.3 31.1 27 7.4 

Replace 1% to 4% each year 
between 2008 and 2020 52.4 41.9 31.1 31.0 27 6.9 
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Reductions from Baseline 1.1 0.54 0.2 0.12 0.1 0 
 
The reductions in this scenario are less than Scenario 1, however the total cost is 
significantly less. 
 
 

Scenario 2 Total Estimated 
Cost 

Cost Effectiveness 
($/ton of NOx Reduced) 

Replace 1% to 4% each 
year between 2008 and 

2020 
$38,445,454 $16,735 

 
Scenario 3:  Replace between 10% and 25% of the highest emitting vehicles each year 
from 2008 to 2020- approximately 2,948 vehicles per year 

 
This scenario considers replacing 10% to 25% of the worst polluting model year 1978-
2004 vehicles gradually from 2008 through 2020.  The percentage of vehicles replaced 
each year will vary, but the number will be approximately 2,948 vehicles. This allows 
manufacturers, venders, and service providers (e.g. crushers) to predict the number of 
vehicles that will be crushed to allow the expansion of their business infrastructure and 
staffing accordingly. 
 

Tons NOx Per Day – Summer Season 
Scenario 3 2008 2012 2015 2017 2020 2023 

Baseline 49.4 36.9 31.4 24.3 19.4 16.1 
Replace approximately 2,948 
vehicles each year between 

2008 and 2020 
48.41 36.02 30.49 23.47 18.65 16.1 

Reductions from Baseline 0.99 0.88 0.91 0.83 0.75 0 
 

Tons VOC Per Day – Summer Season 
Scenario 3 2008 2012 2015 2017 2020 2023 

Baseline 53.5 42.4 31.3 31.1 27.0 7.4 
Replace approximately 2,948 
vehicles each year between 

2008 and 2020 
52.15 41.19 30.05 29.96 25.97 7.4 

Reductions from Baseline 1.35 1.21 1.25 1.14 1.03 0 
 
The reductions in this scenario are less than Scenario 1, however the total cost is 
significantly less. 
 
 

Scenario 3 Total Estimated 
Cost 

Cost Effectiveness 
($/ton of NOx Reduced) 
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Replace 1% to 4% each 
year between 2008 and 

2020 
$176,900,000 $16,735 

 
Recommendation: 
Scenario 3 is recommended.  This scenario minimizes the number of incentivized 
vehicles that, due to natural turnover, would not be present in 2020, one of the key 
attainment years.  It also allows industry to predict the number of vehicles crushed each 
year and have confidence that this volume will continue for over a decade, thus 
expanding their business to meet the demand.  This scenario would be implemented, 
provided additional funding becomes available.  If funding does not become available, 
the District would proceed with Scenario 2. 
 
Under this scenario, up to $5,000 will be offered to the owners of high-emitting vehicles 
for the purchase of qualifying clean vehicles.  The recipients will be required to enter 
into legally binding contracts to ensure the purchase and operation of the clean vehicles 
for a specified period of time.  Alternatively, owners of high emitting vehicles may be 
offered a clean replacement vehicle if a sufficient pool of such vehicles can be created 
through tax incentives legislation such as SB23 (Cogdill, 2007). 
 
 

Recommended Strategy 
Total Project Cost $176,900,000
Grant Recipient Match (Percent) 30%
Grant Recipient Match (Cost) $53,070,000
Total Incentive Funds Needed (Cost) $123,830,000
Existing Available Funding $26,911,818
New Funding Required $96,918,182
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Construction and Mining Equipment (M-IND-5) 
 
Source Category: 
This source category includes engines in construction and mining equipment. 
 
Upcoming Regulations: 
Regulations requiring reformulation of gasoline and diesel will likely change the 
emission factors, although the current emission inventory, based on the OFFROAD 
model, reflects implementation of Phase 3 gasoline and current Tier standards, 
considering natural fleet turnover. 
 
ARB is considering fleet regulations for construction, material handling, cargo handling, 
port, and rail yard equipment.  Based on the current proposal, by 2013 virtually all off-
road equipment would be at the highest Tier level technologically feasible.  Idling 
limiting technology is being proposed to minimize idling time (considering natural 
turnover, regulated turn-over, and idle time reduction requirements).  There are a few, 
small segments of this category that will have until 2015 or 2020 to comply with control 
technology requirements, however the emissions from these sources with a longer 
compliance time are less than 0.1 tons per day.  In terms of exemption, virtually every 
person with more than one piece of equipment will be captured in the definition of 
medium or large fleets proposed by ARB. 
 
Control Techniques: 
There are several options for controlling emissions from construction and mining 
equipment. 
 
1. Retrofit with a diesel exhaust catalyst or selective catalytic converter.   
 
2. Repower (replace the engine with a cleaner engine). 
 
3. Replace the entire equipment with a newer piece of equipment at a cleaner Tier 

level (e.g. conversion of a Tier 0 to a Tier 3). 
 
Emission Inventory and Possible Emission Reductions with no Constraints: 
If every piece of off-road equipment was replaced every year to the cleanest available 
technology (highest feasible tier), the following reductions could be achieved.  It also 
assumes that, in any category where it is technologically feasible, the engines are 
electrified and that some pieces of equipment will be replaced multiple times. 
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Potential NOx Emission Reductions Assuming No Financial,  
Technological, or Logistical Constraints  

(Tons Per Day) 
 2008 2012 2017 2020 2023 

Projected Inventory with no Incentives 48.1 37.4 24.8 20.0 16.7 
No Constraints Inventory 1.9 1.5 1.0 0.8 0.7 
No Constraints Reductions 46.2 35.9 23.8 19.2 16.0 
 

Potential VOC Emission Reductions Assuming No Financial,  
Technological, or Logistical Constraints  

(Tons Per Day) 
 2008 2012 2017 2020 2023 

Projected Inventory with no Incentives 53.5 42.4 31.1 27 7.4 
No Constraints Inventory 7.5 5.9 4.4 3.8 1.0 
No Constraints Reductions 46.0 36.5 26.7 23.2 6.4 
 
Possible Strategies: 
The aforementioned reductions are not feasible because there are not a sufficient 
number of Tier 4 engines currently manufactured to accomplish this option.  
Furthermore, there are not enough trained people to perform the engine replacements 
to accomplish this option.  Also, these reductions may not be SIP creditable and ARB's 
proposed regulations are expected to claim most of the available reductions.  Finally, 
implementation of the aforementioned incentives is contingent upon funds being 
available.  Therefore, it is likely that the reductions from this measures will be less than 
those listed in the above table. 
 
Retrofits (e.g. oxidative catalysts, low-NOx catalysts, exhaust gas recirculation, 
particulate filters, oxidation catalysts) were not considered a viable option because there 
is not a significant benefit for a person to choose to retrofit an existing piece of 
equipment, even if the retrofit is completely funded.  This is due to the fact that the 
retrofit device will result in higher fuel and maintenance costs for the end user.  
Furthermore, there are inconveniences associated with anhydrous ammonia or urea to 
be used as a reductant for the selective catalytic converter in the District.  
 
Conversion of the equipment to electric is not feasible because there has not been a 
strong market demand for this option.  In many cases, electricity is not a viable energy 
source, particularly for equipment used for extended periods of time or on rough terrain. 
Most mining equipment and construction equipment, at some point, operates under 
these conditions.   
 
Conversion to alternative fuels is not highly demanded.  This is because alternative 
fuels tend to have lower energy content per volume, are less readily available, are 
harder to transport, are more expensive to store, and are more expensive to dispense. 
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Early replacement of old engines with newer engines is not feasible in many cases.  
This is due to the fact that the engine compartment in a piece of equipment with a Tier 0 
or 1 engine may not be large enough to hold a Tier II, III, or IV engine.  In some cases, 
the labor cost to repower an old engine is more than the cost to purchase a used or new 
piece of equipment with a cleaner engine.  Another consideration is that thousands of 
dollars can be spent replacing engines in equipment that are worth less than the cost of 
the repower. 
 
Finally, replacing equipment is typically not an option due to poor cost effectiveness and 
high costs.  The cost of a new boom is around $975,000 and a used bulldozer with an 
850 horsepower engine is over $800,000.  Thus, less than 25 replacements could 
exceed the entire District’s incentive program budget for 2006-2007. 
 
Possible Strategies: 
Scenario 1:  Replacement of 20% of the engines starting in 2008 to the newest 
available, and technologically feasible, at the time of replacement 
 
The table below shows the numbers associated with this option. 
 

Tons NOx Per Day – Summer Season 
Scenario 1 2008 2012 2017 2020 2023 

Baseline 49.4 36.9 24.3 19.4 16.1 
Adjusted Baseline 

Replace 20% of engines to 
the cleanest available 

beginning in 2008 

40.5 30.3 19.9 15.9 13.2 

Reductions from Baseline 8.9 6.6 4.4 3.5 2.9 
 

Tons VOC Per Day – Summer Season 
Scenario 1 2008 2012 2017 2020 2023 

Baseline 53.5 42.4 31.1 27 7.4 
Adjusted Baseline 

Replace 20% of engines to 
the cleanest available 

beginning in 2008 

48.2 38.2 28.0 24.3 6.7 

Reductions from Baseline 5.35 4.24 3.11 2.7 0.74 
 

Scenario 1 Total Estimated 
Cost 

Cost Effectiveness 
($/ton of NOx Reduced) 

Replace 20% of engines to 
the cleanest available 

beginning in 2008 
$162,355,000 $10,228 

 
Scenario 2: Replacement of 10 compacters, 10 crawler dozers, 10 earth movers, 10 
motor graders, and 10 scrapers each year from 2008 to 2023 
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The table below shows the numbers associated with this option. 
 

Tons NOx Per Day – Summer Season 
Scenario 2 2008 2012 2015 2017 2020 2023 

Baseline 48.1 37.4 47.8 24.8 20.0 16.7 
Replace 10 compacters, 10 

crawler dozers, 10 earth 
movers, 10 motor graders, 
and 10 scrapers between 

2008 and 2023 

47.9 36.1 46.2 23.0 18.1 14.9 

Reductions from Baseline 0.3 1.3 1.6 1.8 1.8 1.8 
 

Tons VOC Per Day – Summer Season 
Scenario 2 2008 2012 2015 2017 2020 2023 

Baseline 53.5 42.4 42.2 31.1 27 7.4 
Replace 10 compacters, 10 

crawler dozers, 10 earth 
movers, 10 motor graders, 
and 10 scrapers between 

2008 and 2023 

53.5 42.3 42.1 31.0 26.9 7.26 

Reductions from Baseline 0.02 0.1 0.1 0.1 0.1 0.1 
 

Scenario 2 Total Estimated 
Cost 

Cost Effectiveness 
($/ton of NOx Reduced) 

Replace 10 compacters, 10 
crawler dozers, 10 earth 

movers, 10 motor graders, 
and 10 scrapers between 

2008 and 2023 

$66,108,900 $5,831 

 
 
Recommendation: 
Scenario 2 is recommended because it targets the most cost-effective replacements.  It 
also spreads the reductions over the entire time period to minimize emissions, thus 
detrimental heath efforts due to ozone, for the entire 15 year period. 
 

Recommended Strategy 
Total Project Cost $66,108,900
Grant Recipient Match 
(Percent) 20%
Grant Recipient Match (Cost) $13,221,780
Total Incentive Funds Needed 
(Cost) $52,887,120
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Existing Available Funding $52,887,120
New Funding Required $0

Compression Ignited Agricultural Engines (S-COM-6) 
 
Source Category: 
This source category includes compression ignited agricultural engines greater than 50 
horsepower and operated in the District.  According to the recent District Rule 4702 staff 
report, there are approximately 4,542 agricultural engines currently powering irrigation 
pumps in the District.  In 2006, these engines consisted of 1,915 uncontrolled engines, 
1,641 Tier 1 engines, 941 Tier 2 engines, and 45 Tier 3 engines.  The horsepower 
ratings of these engines varied from 50 to 750 horsepower and had average annual 
operating times of 1,000 to 1,500 hours.  Due to upcoming regulations, the distribution 
of these engines throughout the Tier levels will change.  The populations of engines at 
each Tier level, at the critical years, are shown in the table below. 
 

POPULATION BY TIER LEVEL AT CRITICAL YEARS 

POPULATION MODEL YEAR 
GROUP 2012 2017 2020 2023 

Uncontrolled 0 0 0 0 
Tier 1 1,641 0 0 0 
Tier 2 941 0 0 0 
Tier 3 1,960 1,960 1,960 1,960 
Tier 4 0 2,582 2,582 2,582 
Total 4,542 4,542 4,542 4,542 

 
Upcoming Regulations: 
District Rule 4702 regulates NOx emissions from stationary spark-ignited engines and 
stationary compression ignited (diesel) engines greater than 50 horsepower.  District 
Rule 4702 requires that non-certified engines, depending on horsepower and hours of 
operation, must comply with EPA certified Tier 3 or Tier 4 emissions by 2010.  EPA 
certified Tier 1 or Tier 2 engines must comply with Tier 4 standards by 2015 or 12 years 
after installation date whichever is later. 
 
Control techniques: 
The following control techniques are available to reduce NOx emissions below the 
current emission level: 
 
1. Replacement of existing agricultural diesel engines with cleaner diesel engine and/or 

electric motor. 
 
2. Replacement of existing agricultural pumps with a new high efficiency pump. 
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Emission Inventory and Possible Emission Reductions with no Constraints: 
The no constraints emission reductions estimated below assume electrification of all 
agricultural pumps.  The total cost is approximately $185, 059,621.  The cost-
effectiveness of this option is approximately $5,656 per ton of NOx reduced, if all 
agricultural engines are replaced in 2008. 
 

Potential NOx Emission Reductions Assuming No 
Financial,  

Technological, or Implementation Constraints  
(Tons Per Day) 

 2008 2012 2017 2020 2023 
Projected Inventory with no 
Incentives 22.41 15.46 4.64 4.64 4.64
No Constraints Inventory 0 0 0 0 0
No Constraints Reductions 22.41 15.46 4.64 4.64 4.64

 
Possible Strategies: 
Scenario 1:  Replace all Tier 0 agricultural engines with Tier 3 diesel engines by 2009 
and replace all Tier 1 and Tier 2 engines with Tier 4 by 2014 and electrification of 50% 
of high use Tier 3 engines between 2020 and 2023.  Additionally, implement a pump 
efficiency replacement for 10% of diesel engines annually beginning in 2008. 

• NOx Reduction -  4.13 tons per day in 2008 
- 10.91 tons per day in 2014 
- 1.89 tons per day in 2017 
-      2.07 tons per day in 2023 

• Total Cost - $171,518,370 
 
Scenario 2:  Electrification of all existing agricultural engines in 2008  (Note:  
Electrification is not feasible for portable engines.  Electrification is also not feasible for 
many stationary engines due to issues with availability of electricity at certain sites and 
potential high line extension costs.) 

• NOx Reduction - 22.41 tons per day 

• Total Cost -  $129,541,735 
 
Scenario 3:  Electrification of all existing agricultural engines before 2012 by replacing 
approximately 900 engines each year  (Note:  Electrification is not feasible for portable 
engines.  Electrification is also not feasible for many stationary engines due to issues 
with availability of electricity at certain sites and potential high line extension costs.) 

• NOx Reduction - 15.46 tons per day 
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• Total Cost - $141,376,137 
 
 
 
Recommendations: 
Replace all Tier 0 engines with Tier 3 engines by 2009.  Replace all Tier 1 and Tier 2 
engines with Tier 4 engines by 2014.  Electrify 50% of Tier 3 engines between 2020 and 
2023.  Implement pump efficiency replacement for 10% of diesel engines annually 
beginning in 2008. 

• All 1,915 Tier 0 diesel-fired agricultural engines could conceivably be replaced 
with Tier 3 engines within approximately 2 years (2007–2008) of commencing an 
incentive program.   

o A 2-year replacement timeframe results in approximately 958 diesel-fired 
agricultural engines per year. 

o The total cost of this 2-year program to the District is estimated to be 
$35,522,774, with a cost effectiveness of $2,945 per ton and a reduction 
of 4.13 tons/day.  

• All 2,582 Tier 1 and Tier 2 diesel-fired agriculture engines could conceivably be 
replaced with Tier 4 engines within approximately 2 years (2012–2014) of 
commencing an incentive program. 

o A 2-year replacement timeframe results in approximately 1,291 diesel-
fired agricultural engines per year. 

o The total cost of this 2-year program to the District is estimated to be 
$64,956,472, with a cost effective analysis of $2,039 per ton and a 
reduction of 10.91 tons/day. 

• 50% of all Tier 3 diesel-fired agriculture engines could conceivably be replaced 
with electric motors within approximately 3 years (2020-2023) of commencing an 
incentive program. 

o A 3-year replacement timeframe results in the replacement of 
approximately 490 diesel-fired agricultural engines per year. 

o The total cost of this 3-year program to the District is estimated to be 
$53,456,577 with a cost effective analysis of $17,933 per ton and a 
reduction of 2.04 tons/day. 

• 10% of agricultural pumps each year could conceivably be replaced with high 
efficiency pumps within 10 years (2008–2017) of commencing an incentive 
program. 

o A 10-year replacement timeframe results in the replacement of 
approximately 450 existing agricultural pumps per year. 
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o The total cost of this 10-year program to the District is estimated to be 
$91,090,420 with a cost effective analysis of $115,775 per ton and a 
reduction of 1.89 tons/day.    

 
 
 
 

Recommended Strategy 
Total Project Cost $245,026,243
Grant Recipient Match (Percent) 30%
Grant Recipient Match (Cost) $73,507,873
Total Incentive Funds Needed (Cost) $171,518,370
Existing Available Funding $102,522,774
New Funding Required $68,995,596
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Spark-Ignited Agricultural Forklifts Exempt from State  (M-IND-2) 
LSI Regulations  

 
Source Category:   
This source category includes forklifts used in agricultural crop preparation services, 
specifically agricultural spark-ignited forklifts that cannot be retrofitted with a certified 
emission control device.  There are an estimated 800 forklifts within the District that fall 
into this category, most of them manufactured prior to 1990.   
 
Upcoming Regulations: 
ARB has adopted future fleet emissions standards for spark-ignited forklifts; however, 
agricultural crop preparation service forklifts that cannot be retrofitted with a certified 
emission control device are exempt from these fleet emission standards.   
 
Control Techniques:  
The emission factor for uncontrolled forklifts is estimated to be approximately 10.5 
g/bhp-hr.  The following emission control technologies are available to reduce NOx 
emissions below the current emission level: 
 

1. Replacement with a new spark-ignited forklift that is capable of achieving a NOx 
emissions rate of 3.0 g/bhp-hr.   

 
2. Replacement with an electric forklift.   

 
Emission Inventory and Possible Emission Reductions with no Constraints: 
The no constraints emission reductions estimated below are calculated assuming the 
electrification of all agricultural spark-ignited forklifts.  The total cost will be 
approximately $40,962,400.  The cost-effectiveness of this option is approximately 
$5,656 per ton of NOx reduced if all of the spark-ignited agricultural forklifts are 
replaced in 2008. 
 

Potential NOx Emission Reductions Assuming No Financial,  
Technological, or Logistical Constraints  

(Tons Per Day) 
 2008 2012 2017 2020 2023 

Projected Inventory with no Incentives 1.23 1.23 1.23 1.23 1.23 
No Constraints Inventory 0.0 0.0 0.0 0.0 0.0 
No Constraints Reductions 1.23 1.23 1.23 1.23 1.23 
 
Possible Strategies: 
Scenario 1:  Replacement of all forklifts with electric forklifts by 2011  
 

• All 800 spark-ignited forklifts could conceivably be replaced with electric forklifts 
by 2011 
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At an average cost of $47,933 per electric forklift and $3,270 per battery charger, the 
total cost to convert all of the existing 800 spark-ignited agricultural forklifts to electric 
forklifts is estimated to be $40,962,400.   
 
While this scenario results in the maximum no constraints reduction of 1.23 tons of NOx 
per day, the scenario is unlikely to be achieved.  Operational needs and electric forklift 
limitations will prevent most facilities from pursuing electric forklifts.  Electric forklifts 
cannot operate continuously without recharging the forklift batteries.  Furthermore, 
electric forklifts typically have less torque and lifting capability than their spark-ignited 
counterparts.  Therefore, this strategy is not realistic. 
 
Scenario 2:  Replacement of all forklifts with new spark-ignited forklifts by 2011 
 

• All 800 spark-ignited forklifts could conceivably be replaced with new spark-
ignited forklifts within approximately 3 years of commencing an incentive program 

• A 3-year replacement timeframe results in approximately 267 forklifts replaced 
per year 

• At an average cost of $27,000 per new spark ignited forklift, the total cost to 
replace the 800 existing spark-ignited agricultural forklifts with electric forklifts is 
estimated to be $21,600,000 

 
This scenario results in an emissions reduction of 0.88 tons of NOx per day.  While this 
Scenario is the least costly of the three Scenarios investigated, some interest in electric 
forklifts is expected since electric forklifts are less costly to operate and maintain.  While 
this Scenario is more realistic than Scenario 1, it does not allow for the option to install 
electric forklifts, which further reduces NOx emissions. 
 
Scenario 3:  Replacement of 90% of the forklifts with spark-ignited forklifts and 10% of 
the forklifts with electric forklifts by 2011 
 

• All 800 spark-ignited forklifts could conceivably be replaced within approximately 
3 years of commencing an incentive program 

• A 3-year replacement timeframe results in approximately 240 forklifts replaced by 
new spark ignited forklifts per year 

• A 3-year replacement timeframe results in approximately 27 forklifts replaced by 
electric forklifts per year 

• At an average cost of $27,000 per spark-ignited forklift, $47,933 per electric 
forklift and $3,270 per battery charger, the total cost of this 3-year program is 
estimated to be $23,536,240 

Scenario 3 reduces NOx emissions by 0.91 tons of NOx per day and is the most 
realistic scenario since it allows for replacement with electric forklifts of a portion of the 
inventory.   
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Recommendation: 
Since electric forklifts are less costly to operate and maintain, some interest in electric 
forklifts is expected.  Furthermore, replacement with electric forklifts results in greater 
emission reductions than replacement with new spark-ignited forklifts.  Therefore, 
Scenario 3 is the most realistic of the above Scenarios and is recommended.   
 

Recommended Strategy 
Total Project Cost $23,536,240
Grant Recipient Match (Percent) 50%
Grant Recipient Match (Cost) $11,768,120
Total Incentive Funds Needed (Cost) $11,768,120
Existing Available Funding $3,000,000
New Funding Required $8,768,120
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Off-Road Portable Engines Incentives         (M-IND-7) 
 
Source Category: 
This source category includes facilities that operate portable diesel engines and 
equipment used in a variety of applications such as well drilling & servicing, power 
generation, pumping, gas compression, pile driving, cranes, ground support equipment, 
wood chipping, dredging, abrasive blasting, concrete batching and rock, sand, or gravel 
processing.  Based on information provided by ARB, the following table describes the 
inventory of off-road portable engines in the District.  
 

Population by Tier Level at Critical Years 
Population Tier Rating 

 2008 2012 2020 2023 

Uncontrolled Tier 0 
engines 2050 1004 193 89 

Tier 1 Tier 1 
engines 2241 1886 491 308 

Tier 2 Tier 2 
engines 1793 1923 1027 478 

Tier 3 Tier 3 
engines 818 1707 1185 982 

Tier 4 Tier 4 
engines 103 535 4093 5284 

Total Total 
engines 7005 7055 6989 7141 

 
Upcoming Regulations: 
Tier 1-3 Standards: The first federal standards (Tier 1) for new non-road (or off-road) 
diesel engines were adopted in 1994 for engines over 37 kW (50 hp), to be phased-in 
from 1996 to 2000. In 1996, a Statement of Principles (SOP) pertaining to non-road 
diesel engines was signed between EPA, ARB and engine makers (including 
Caterpillar, Cummins, Deere, Detroit Diesel, Deutz, Isuzu, Komatsu, Kubota, Mitsubishi, 
Navistar, New Holland, Wis-Con, and Yanmar).  On August 27, 1998, the EPA signed 
the final rule reflecting the provisions of the SOP.  The 1998 regulation introduced Tier 1 
standards for equipment under 37 kW (50 hp) and increasingly more stringent Tier 2 
and Tier 3 standards for all equipment with phase-in schedules from 2000 to 2008.  The 
Tier 1-3 standards are met through advanced engine design, with no or only limited use 
of exhaust gas aftertreatment (oxidation catalysts).  Tier 3 standards for NOx+HC are 
similar in stringency to the 2004 standards for highway engines, however Tier 3 
standards for PM were never adopted. 
 
Tier 4 Standards: On May 11, 2004, the EPA signed the final rule introducing Tier 4 
emission standards, which are to be phased-in over the period of 2008-2015.  The Tier 
4 standards require that emissions of PM and NOx be further reduced by about 90%. 
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Such emission reductions can be achieved through the use of control technologies, 
including advanced exhaust gas aftertreatment, similar to those required by the 2007-
2010 standards for highway engines. 
 
Control Techniques: 
The following control technique is available to reduce NOx emissions below the current 
emission level: 
   
1. Replacement of an existing engine, with a lower polluting Tier 3 or 4 engine.  
 
Tier 3 engines will be phased into production between 2006 and 2008.  Tier 4 engines 
are scheduled to be phased into production between 2008 and 2015, with most engine 
manufacturers beginning production between 2011 and 2015.    
 
Emission Inventory and Possible Emission Reductions with no Constraints: 
For each inventory year in the below table, the no constraints reductions are calculated 
assuming that all engines are replaced with the lowest emitting engines available on the 
market. The cost for the 2008 no constraints scenario is approximately $170,500,000. 
 

Potential NOx Emission Reductions Assuming No Financial,  
Technological, or Logistical Constraints  

(Tons Per Day) 
 2008 2012 2017 2020 2023 

Projected Inventory 14.0 10.8 7.0 6.0 4.6 
No Constraints Inventory 9.0 7.7 2.0 3.0 3.2 
No Constraints Reductions 5.0 3.1 5.0 3.0 1.4 

 
Possible Strategies: 
Scenario 1: Replace all engines in 2008 with the cleanest engines available 
 

• Approximately 4,661 engines would be replaced in 2008 

• The estimated cost to replace all engines with the cleanest Tier level engines 
available in 2008 is approximately $170,500,000 

• This scenario results in an emissions reduction of 5.0 tons of NOx/day in 2008 
 
While this scenario results in the greatest reduction in NOx emissions in 2008, 
approximately 2.7 tons of NOx/day of the reductions are attributed to replacing Tier 0 
engines.  Since most of these engines are required to be replaced by 2010 by ARB Air 
Toxic Control Measure for Portable Diesel Engines, these reductions are already 
scheduled to occur.  Furthermore, this scenario proposes to replace 4,661 engines in a 
single year.  It is unlikely that 4,661 engines could be manufactured and installed in a 
single year.  Furthermore, the total project cost for this scenario is approximately 
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$170,500,000.  This level of funding is unlikely for a single year.  Therefore, this 
scenario is unrealistic.   
 
Scenario 2: Replace all Tier 0 and Tier 1 engines with the cleanest available engines 
between 2008 and 2012, then replace all Tier 2 engines with Tier 3 engines between 
2012 and 2016, and finally replace all Tier 3 engines with Tier 4 engines between 2016 
and 2020 
 

• The total project cost for this scenario is estimated to be $178,892,307, with 
$62,800,000 of the total project cost occurring between 2008 and 2012, 
$56,988,150 of the total project cost occurring between 2012 and 2016, and the 
remainder of the project cost occurring between 2016 and 2020 

• This scenario results in an emissions reduction of approximately 1.4 tons/NOx 
per day in 2012, beyond what is required by the ARB Air Toxic Control Measure 
for Portable Diesel Engines.  Additionally, this scenario results in approximately 
1.3 tons of NOx/day of reductions in 2015 and 1.4 tons/NOx per day of 
reductions in 2020 

 
 
Recommendation:  
Scenario 2 results in early reductions, provides compliance assistance for facilities to 
meet the ARB Air Toxic Control Measure engine deadlines, and spreads the cost over 
many years.  Therefore, staff recommends Scenario 2.  

 
Recommended Strategy 

Total Project Cost $178,892,307
Grant Recipient Match (Percent) 50%
Grant Recipient Match (Cost) $89,456,154
Total Incentive Funds Needed (Cost) $89,456,154
Existing Available Funding $16,000,000
New Funding Required $73,456,154
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Locomotives                (M-TRAN-12) 
 
Source Category:   
This source category includes line hauling and switching locomotives.  There are an 
estimated 139 line haul locomotives and 59 switching locomotives operating within the 
SJVAPCD. 
 
Upcoming Regulations: 

• The Air Resources Board Memorandum of Understanding (MOU) with the 
Burlington Northern Santa Fe and Union Pacific rail yards requires the installation 
of Idling Limitation Devices (ILD) on over 99% of interstate locomotives between 
June 30, 2006 and June 30, 2008.  Additionally, the MOU requires the use of 
ultra low-sulfur diesel (15 ppm) by January 1, 2007.  The MOU includes a phase-
out of non-essential idling within 6 months of the MOU inception date and the 
installation of idling reduction devices on all California-based locomotives within 3 
years. 

• Tier 3 locomotive engines will become available in 2012, pending EPA 
promulgation of necessary regulations. 

• In September of 2000, ARB approved a comprehensive Diesel Risk Reduction 
Plan to reduce diesel emissions from both new and existing diesel-fueled 
engines and vehicles.  The goal of the plan is to reduce diesel PM emissions and 
the associated health risk by 75% in 2010 and 85% in 2020. 

 
Control Techniques:  
The uncontrolled NOx emission factors for line hauling and switching locomotives are 
estimated at 9.5 g/bhp-hr and 14.0 g/bhp-hr respectively.  The following control 
technique is available to reduce NOx emissions below the current emission level: 
 
1. Repower of locomotives with cleaner engines that meet Tier 2 or Tier 3 emissions 

standards. 
 
Emission Inventory and Potential Emission Reductions with no Constraints: 
The projected inventory for locomotives, assuming no incentives are provided, is 
expected to be nearly constant through 2023.  Assuming no financial, technological, or 
logistical constraints existed, all 198 locomotives could be immediately retrofitted with 
Tier 2 engines at an estimated cost of $148,500,000.  This strategy would result in a 
reduction of approximately 9.7 tons of NOx per day by 2008.   
 
Another no constraints scenario is to retrofit of all locomotives with Tier 3 engines in 
2012, when the engines are expected to be available.  At a cost of $297,700,000 and 
again assuming that no financial, technological, or logistical constraints exist, the 
projected inventory with no incentives for 2012 and beyond can potentially be reduced 
by a total of 15.8 tons of NOx per day.   
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Potential NOx Emission Reductions Assuming No Financial,  
Technological, or Logistical Constraints  

(Tons Per Day) 
 2008 2012 2017 2020 2023 

Projected Inventory with no Incentives 24.8 24.8 24.8 24.8 24.8 
No Constraints Inventory 15.1 9.0 9.0 9.0 9.0 
No Constraints Reductions 9.7 15.8 15.8 15.8 15.8 
 
Possible Scenarios: 
Scenario 1:  Repower all Locomotives in the District with Tier II engines by 2012 
 

• All 198 locomotive engines could conceivably be repowered with Tier II 
engines by 2012 

• At an estimated $750,000 per repower, the total project cost for this Scenario 
is an estimated $148,500,000 

• This scenario reduces NOx emissions by 9.7 tons/day 
 
This scenario results in maximum emission reductions in 2012; however, no further 
emission reductions occur after 2012.  Furthermore, the level of funding required to 
repower all of the locomotives is approximately $148,500,000. 
 
Scenario 2:  Repower all locomotives in the District with Tier III engines by 2015 
 
• All 198 locomotives could conceivably be replaced with Tier III engines by 2015 
• At an estimated cost of $1.5 million per locomotive, the total cost to repower all 198 

locomotives is estimated to be $297,700,000 
• This scenario reduces NOx emissions by approximately 15.8 tons/day by 2015 
 
To accomplish this scenario, 65 locomotives must be repowered each year at a total 
annual cost of approximately 100 million per year.  
 
Scenario 3:  Repower 75 percent of all switch locomotives with Tier II engines by 2012, 
then repower 50 percent of all switch locomotives with Tier III engines by 2015 
 
• Under this scenario, at least 19 switch engines are first repowered to meet Tier II 

standards, and then later repowered by 2015 to meet Tier III standards 
• The total cost of this scenario is estimated to be $77,437,500, with $38,187,500 

required by 2012 and another $39,250,000 required between 2012 and 2015 
• This scenario reduces NOx emissions by approximately 0.7 tons/day in 2012 and 

1.5 tons/day in 2015 and later years 
 
Scenario 4:  Repower 25% of line haul locomotives by 2012, repower 50% of line-haul 
locomotives with Tier III engines by 2015 
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The total cost of this scenario is estimated to be $130,312,500, with $26,025,000 
required by 2012, and an additional $104,287,500 required between 2012 and 2015. 
This scenario reduces NOx emissions by approximately 4.5 tons/day in 2012 and 9.9 
tons/day in 2015 and later inventory years 
 
Since some line haul locomotives operate both within and outside of the San Joaquin 
Valley Air Basin, co-operation with ARB and other air districts may be necessary to 
accomplish this scenario.  However, there are many short haul locomotives that operate 
solely within the District that could first be targeted by the incentive program. 
 
 
Recommendation: 
Scenarios 1 and 2 require significant levels of annual funds to accomplish.  Both 
Scenarios 3 and 4 require lower annual funds than Scenarios 1 and 2.  Furthermore, 
Scenarios 3 and 4 both result in significant annual emission reductions by 2015. 
Therefore, staff recommends simultaneously pursuing both Scenarios 3 and 4.    
 

Recommended Strategy (Scenario #3) 
Total Project Cost $77,437,500
Grant Recipient Match (Percent) 50%
Grant Recipient Match (Cost) $38,718,750
Total Incentive Funds Needed (Cost) $38,718,750
Existing Available Funding $20,000,000
New Funding Required $18,718,750

 
 

Recommended Strategy (Scenario #4) 
Total Project Cost $130,312,500
Grant Recipient Match (Percent) 50%
Grant Recipient Match (Cost) $65,156,250
Total Incentive Funds Needed (Cost) $65,156,250
Existing Available Funding $28,000,000
New Funding Required $37,156,250
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Diesel-Fired Agricultural Tractors     (M-IND-1) 
 
Source Category:  
This source category includes diesel-fired agricultural tractors.  The emissions from 
diesel-fired agricultural tractors account for approximately 95% of the total NOx 
emissions from the “Farm Equipment” source category.   
 
Assuming an incentive program is not commenced by 2023 for this category of 
equipment, ARB estimates the following equipment populations for 2008, 2012, 2017, 
2020, and 2023.  The equipment is categorized by an emissions Tier level, with Tier 0 
corresponding to an uncontrolled, high polluting tractor and Tier 4 corresponding to the 
least polluting tractor. 
 

Population by Tier Level at Critical Years 
Population Tier Rating 

2008 2012 2017 2020 2023 
Uncontrolled 18,789 8,763 2,847 1,587 589 

Tier 1 21,138 16,068 6,795 3,557 2,049 
Tier 2 23,229 15,469 11,852 7,629 3,657 
Tier 3 11,318 28,925 23,393 20,793 17,432 
Tier 4 0 4,322 27,503 38,127 47,290 
Total 74,474 73,547 72,390 71,693 71,017 

 
As shown in the table above, many of the higher polluting Tier 0, Tier 1 and Tier 2 
tractors are eventually replaced by lower polluting Tier 3 or Tier 4 tractors.  The 
replacement of older Tier 0, Tier 1, and Tier 2 tractors is driven by regulations and by 
natural turnover, where older equipment is taken out of service and replaced with new 
equipment.   
 
Upcoming Regulations: 
Tier 1-3 Standards: The first federal standards (Tier 1) for new non-road (or off-road) 
diesel engines were adopted in 1994 for engines over 37 kW (50 hp), to be phased-in 
from 1996 to 2000. In 1996, a Statement of Principles (SOP) pertaining to non-road 
diesel engines was signed between EPA, ARB and engine makers (including 
Caterpillar, Cummins, Deere, Detroit Diesel, Deutz, Isuzu, Komatsu, Kubota, Mitsubishi, 
Navistar, New Holland, Wis-Con, and Yanmar). On August 27, 1998, the EPA signed 
the final rule reflecting the provisions of the SOP. The 1998 regulation introduced Tier 1 
standards for equipment under 37 kW (50 hp) and increasingly more stringent Tier 2 
and Tier 3 standards for all equipment with phase-in schedules from 2000 to 2008. The 
Tier 1-3 standards are met through advanced engine design, with no or only limited use 
of exhaust gas aftertreatment (oxidation catalysts). Tier 3 standards for NOx+HC are 
similar in stringency to the 2004 standards for highway engines, however Tier 3 
standards for PM were never adopted. 
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Tier 4 Standards: On May 11, 2004, the EPA signed the final rule introducing Tier 4 
emission standards, which are to be phased-in over the period of 2008-2015.  The Tier 
4 standards require that emissions of PM and NOx be further reduced by about 90%. 
Such emission reductions can be achieved through the use of control technologies, 
including advanced exhaust gas aftertreatment, similar to those required by the 2007-
2010 standards for highway engines.  
 
Control Techniques:   
Various options for controlling emissions are listed below: 
 
1. Accelerated Fleet Turnover by replacing of older tractors with new tractors, which 

utilize the cleanest technology available.  Tier 3 tractors will be phased into 
production between 2006 and 2008.  Tier 4 tractors are currently scheduled to be 
phased into production between 2008 and 2015, with most tractor manufacturers 
beginning production between 2011 and 2015. 

 
2. Retrofitting of tractors through the installation of a retrofit device that reduce one or 

more pollutants. 
 
3. Engine Repower by replacing the tractor engines with new or newer engines 
 
Emission Inventory and Possible Emission Reductions with no Constraints: 
Assuming there are no constraints, such as availability, cost, and participation, the 
following emission reductions could be achieved.  The following table assumes that all 
tractors (100%) are replaced as soon as the newest technology becomes available. 
 
In other words, 100% of all tractors (54,701 tractors) that currently do not meet Tier 3 or 
Tier 4 control standards would be replaced with a Tier 3 or 4 tractor in year 2008, and in 
years 2011, 2012, and 2013 the remaining non Tier 4 tractors would be replaced with 
Tier 4 tractors (19,611, 19,238, and 5,343 tractors, respectively).  The total cost to 
replace these 98,893 tractors is approximately $9.7 billion dollars. 
 

Potential NOx Emission Reductions Assuming No Financial,  
Technological, or Logistical Constraints  

(Tons Per Day) 
 2008 2012 2017 2020 2023 

Projected Inventory with no Incentives 52.67 42.43 28.83 22.19 16.95 
No Constraints Inventory 26.85 18.45 14.09 12.56 11.60 
No Constraints Reductions 25.82 23.97 14.74 9.64 5.35 
 
 
Possible Strategies: 
An optimal scenario would have to identify a grouping of vehicles that can achieve 
meaningful emission reductions early (before 2012) while leaving sufficient resources 
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for eventual replacement of vehicles with the cleanest control technology, which will be 
available in 2011 through 2013.  The following are the key emissions in key years for 
the Tier groups.  
 

Emission Inventory Table 
2008 2010 2012 2020 

 # of 
Vehicles 

Emissions 
(tons/day) 

# of 
Vehicles

Emissions 
(tons/day) 

# of 
Vehicles

Emissions 
(tons/day) 

# of 
Vehicles

Emissions 
(tons/day) 

Tier 0 18,789 20.39 14,087 14.79 8,763 9.25 1,587 1.54 
Tier 1 21,138 17.22 18,584 16.50 16,068 14.12 3,557 3.32 
Tier 2 23,229 10.92 18,394 10.33 15,469 9.82 7,629 4.75 
Tier 3 11,318 4.15 22,948 6.70 28,925 7.81 20,793 6.31 
Tier 4 0 0.00 0 0.00 4,322 1.42 38,127 6.27 

 
 
Scenario 1: Replacement of 100% of eligible tractors as soon as the newest technology 

becomes available 
 
Replacement of all tractors as soon as the newest technology becomes available is not 
feasible when considering manufacturing limitations (54,701 tractors alone in 2008).  
Therefore, more reasonable scenarios will be considered. 
 
 
Scenario 2: Replacement of all eligible tractors beginning in 2008 with a 10% per year 

penetration 
 
According to the inventory data, the highest number of tractors to be replaced would 
take place in 2008, where 5,470 tractors would be replaced with Tier 3 or 4 tractors and 
the number of tractors to be replaced would gradually decrease with each year. 
 
The table below shows the effect this alternate type of incentive program would have on 
the expected NOx emissions in the 2008, 2012, 2017, 2020, and 2023 inventory years. 
 

Tons NOx Per Day – Summer Season 
Scenario 2 2008 2012 2017 2020 2023 

Baseline 52.67 42.43 28.83 22.19 16.95 
Adjusted Baseline 

All Eligible Tractors Replaced 50.08 33.84 19.58 15.16 11.96 

Reductions from Baseline 2.59 8.59 9.25 7.03 4.99 
 
As shown above, this scenario results in significant reduction of emissions in 2012, 
2017, 2020, and 2023 inventory years.  The estimated total cost involved with this 
incentive option is highlighted in the table below. 
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Scenario 2 Total Estimated 
Cost 

Cost Effectiveness 
($/ton of NOx Reduced) 

All Eligible Tractors 
Replaced $4,220,875,056 $117,873.78 

 
 
Advantages: 

• Early reductions in emissions, beginning in 2008. 
• Significant NOx emission reductions are achieved in 2012, 2017, 2020, 

and 2023. 
  

Disadvantages:  
• Costly ($4.2 billion) option to implement. 
• Not a cost-effective ($/ton) option. 

 
 
Scenario 3: Replacement of only Tier 0 and Tier 1 Tractors beginning in 2008 with a 

10% per year penetration 
 
According to inventory data, at a 10% penetration rate for Tier 0 and Tier 1 tractors, the 
highest number of tractors to be replaced would take place in 2008, where 4,791 Tier 0 
and 1 tractors would be replaced with Tier 3 and 4 tractors and the number of tractors to 
be replaced gradually decreases with each year. 
 
The table below shows the affect this type of incentive program would have on the 
expected NOx emissions in the 2008, 2012, 2017, 2020, and 2023 inventory years. 
 

Tons NOx Per Day – Summer Season 
Scenario 3 2008 2012 2017 2020 2023 

Baseline 52.67 42.43 28.83 22.19 16.95 
Adjusted Baseline 

Tier 0 and Tier 1 Replaced 50.46 36.14 25.19 20.15 15.81 

Reductions from Baseline 2.21 6.29 3.64 2.04 1.14 
 
As shown above, this scenario results in significant reductions in emissions in 2012, 
however only slight reductions are achieved in the 2020 and 2023 inventory years.  The 
estimated total cost involved with this incentive option is highlighted in the table below. 
 

Scenario 3 Total Estimated 
Cost 

Cost Effectiveness 
($/ton of NOx Reduced) 

Tier 0 and Tier 1 Replaced $1,595,935,513 $64,639.84 



- NOT FOR INCLUSION IN SIP - 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 
 

Chapter 7:  Action Plan for Reducing Emissions with Incentive Funds 
2007 Ozone Plan  

7-53

 
 
 
Advantages: 

• Early reductions in emissions, beginning in 2008. 
• Significant NOx emission reductions are achieved in 2012. 
• Considerable effect on 2017, 2020, and 2023 NOx emission inventories. 

 
Disadvantages:  

• Costly ($1.6 billion) option to implement. 
• Not a cost-effective ($/ton) option. 

 
 
Scenario 4: Replacement of only Tier 1 Tractors beginning in 2008 with a 10% per year 

penetration 
 
According to inventory data, at a 10% penetration rate for Tier 1 tractors, the highest 
number of tractors to be replaced would take place in 2008, where 2,114 Tier 1 tractors 
would be replaced with Tier 3 or 4 tractors and the number of tractors to be replaced 
gradually decreases with each year. 
 
The table below shows the effect this type of incentive program would have on the 
expected NOx emissions in the 2008, 2012, 2017, 2020, and 2023 inventory years. 
 

Tons NOx Per Day – Summer Season 
Scenario 4 2008 2012 2017 2020 2023 

Baseline 52.67 42.43 28.83 22.19 16.95 
Adjusted Baseline 
Tier 1 Replaced 51.78 38.65 26.62 20.46 15.73 

Reductions from Baseline 0.89 3.78 2.21 1.73 1.22 
 
As shown above, this scenario results in only slight reductions in the 2012, 2017, 2020, 
and 2023 inventory years.  The estimated total cost involved with this incentive option is 
highlighted in the table below. 
 

Scenario 4 Total Estimated 
Cost 

Cost Effectiveness 
($/ton of NOx Reduced) 

Tier 1 Replaced $1,014,021,525 $72,881.79 
 

Advantages: 
• Early reductions in emissions, beginning in 2008. 
• Decent effect on 2012, 2017, 2020 and 2023 NOx emission inventories. 

 
Disadvantages:  
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• Costly ($1.0 billion) option to implement. 
• Not a cost-effective ($/ton) option. 
• Minimal effect on 2008 NOx emission inventory. 

Scenario 5: Replacement of only Tier 0 Tractors beginning in 2008 with a 10% per year 
penetration 

 
According to inventory data, at a 10% penetration rate for Tier 0 tractors, the highest 
number of tractors to be replaced would take place in 2008, where 1,879 Tier 0 tractors 
would be replaced with Tier 3 or 4 tractors and the number of tractors to be replaced 
gradually decreases with each year. 
 
The table below shows the effect this type of incentive program would have on the 
expected NOx emissions in the 2008, 2012, 2015, 2017, 2020, and 2023 inventory 
years. 
 

Tons NOx Per Day – Summer Season 
Scenario 5 2008 2012 2015 2017 2020 2023 

Baseline 52.67 42.43 33.75 28.83 22.19 16.95 
Adjusted Baseline 
Tier 0 Replaced 51.34 39.51 30.87 26.67 21.07 16.44 

Reductions from Baseline 1.33 2.92 2.88 2.16 1.12 0.51 
 
As shown above, this scenario results in only slight reductions in the 2012, 2015, 2017, 
2020, and 2023 inventory years.  The estimated total cost involved with this incentive 
option is highlighted in the table below. 
 

Scenario 5 Total Estimated 
Cost 

Cost Effectiveness 
($/ton of NOx Reduced) 

Tier 0 Replaced $581,913,987 $49,169.61 
 
 

Advantages: 
• Early reductions in emissions, beginning in 2008. 
• Most cost-effective option  
• Decent effect on 2008, 2012, 2017, 2020 and 2023 NOx emission 

inventories. 
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Recommendation:  
Scenario 5 is recommended because it addresses the highest polluting tractors and 
replaces them with the cleanest technology available.  It also provides similar reductions 
in emissions during the 2017, 2020 and 2023 inventory years at a fraction of the overall 
total costs when compared to the other scenarios. 
 

Recommended Strategy 
Total Project Cost $581,913,987
Grant Recipient Match (Percent) 30%
Grant Recipient Match (Cost) $174,574,196
Total Incentive Funds Needed (Cost) $407,339,791
Existing Available Funding $2,000,000
New Funding Required $405,339,791
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School Boilers         (S-COM-2) 
 

Source Category:  
This source category includes approximately 380 boilers with 2-5 MMBtu/hr output 
located at schools kindergarten through 12th grade.   
 
Upcoming Regulations:   
District Rule 4307 sets NOx limits at 30 ppmv effective in 2009.  This is approximately 
70% NOx control from uncontrolled levels.  Units operated at schools kindergarten 
through 12th grade are exempt.   
 
Control Techniques:   
There are several options for controlling emissions. 
 
1. Replace with new Low NOx (30ppm) boiler 
 
2. Retrofit with Low NOx (30 ppm) burner 
 
1. Replace with Ultra Low NOx (15 ppm) boiler 
 
Emission Inventory and Possible Emission Reductions with no Constraints: 
Maximum reductions would be achieved by replacing the approximately 380 school 
boilers with Ultra Low NOx (15ppm) units.  Assuming 100% District funding, the total 
cost of this control is approximately $57,000,000.   
 

Potential NOx Emission Reductions Assuming No Financial,  
Technological, or Logistical Constraints 

(Tons Per Day) 
 2008 2012 2017 2020 2023 

Projected Inventory with no Incentives 0.80 0.80 0.80 0.80 0.80 
No Constraints Inventory 0.10 0.10 0.10 0.10 0.10 
No Constraints Reductions 0.70 0.70 0.70 0.70 0.70 
 
Possible Strategies: 
Scenario 1:  Replace all units in the District with Low NOx (30 ppm) boilers.   

• NOx reduction – 0.51 tons per day 
• Total cost - $24,553,700 

 
 
Scenario 2:  Retrofit all units in the District with Low NOx (30 ppm) burners.   

• NOx reduction – 0.51 tons per day 
• Total cost - $17,773,500 
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Scenario 3:  Replace all units in the District with Ultra Low NOx (15ppm) boilers.   

• NOx reduction – 0.70 tons per day 
• Total cost - $57,000,000 

 
 
Recommendations: 
Staff recommends Scenario 1, as this scenario is the most realistic and cost effective.  
Scenario 2 is not recommended because grant history indicates that participation is 
higher for programs that offer full replacement as opposed to retrofit.  Scenario 3 is not 
recommended at this time because the Ultra Low NOx boilers are costly and not as 
readily available as the Low NOx boilers.  Scenario 3 may be considered in the future if 
the units become more common and less costly. 
 

Recommended Strategy 
Total Project Cost $24,553,700
Grant Recipient Match (Percent) 50%
Grant Recipient Match (Cost) $12,266,850
Total Incentive Funds Needed (Cost) $12,266,850
Existing Available Funding $0
New Funding Required $12,266,850
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7.6.2  Recommended Funding Levels for Incentive Control Measures 
 
The following table identifies the recommended incentive program strategies along with 
the associated funding amounts. 
 

Incentive Control Measures Recommended For Funding 

Incentive Control 
Measure Total Project Cost Number of 

Units 

Grant 
Recipient 

Match 
(percent) 

Total Incentive 
Funds Needed 

(Cost) 

Existing Local 
Funding 

New Funding 
Required 

Passenger and 
Medium Duty Vehicles 

Replace 1% to 4% 
each year between 

2008 and 2020 

$176,900,000 35,380 30% $123,830,000 $26,911,818 $96,918,182 

Forklifts 
Replace 90% of 

forklifts with spark-
ignited forklifts and 
10% of forklifts with 

electric forklifts 
between 2008 and 

2010 

$23,536,240 800 50% $11,768,120 $6,500,000 $5,268,120 

School Boilers 
Replace all units in the 
District with low NOx 

(30 ppm) boilers 
beginning in 2015 

$24,553,700 380 50% $12,276,850 $1,800,000 $10,476,850 
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Incentive Control Measures Recommended For Funding 

Ag Tractor  
Replace Tier 0 

Tractors beginning in 
2008 with a 10% 

penetration per year 

$581,913,987 6,997 30% $407,339,791 $2,000,000 $405,339,791 

CI Ag Engines 
Tier 0 replacement 
with Tier 3 between 

2007 and 2008 

$50,746,820 1,915 30% $35,522,774 $35,522,774 $0 

CI Ag Engines 
Replace Tier 1 and 
Tier 2 engines with 

Tier 4 between 2012 
and 2014 

$92,794,960 2,582 30% $64,956,472 $32,000,000 $32,956,472 

CI Ag Engines 
Electrify 50% of Tier 3 
engines between 2020 

and 2023 

$76,366,539 980 30% $53,456,577 $35,000,000 $18,456,577 

CI Ag Engines 
Implement pump 

efficiency for 10% of 
pumps between 2008 

and 2017 

$130,129,171 4,542 75% $32,532,293 $0 $32,532,293 
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Incentive Control Measures Recommended For Funding 

Diesel Trucks 
Replace 75% of 1991-

1993 model year 
trucks between 2008 
and 2009; Replace 
10% of pre-2007 

trucks between 2010 
and 2023 

$4,174,781,627 28,089 50% $2,087,390,814 $328,338,180 $1,759,052,634

Construction 
Equipment 

Replacement of 10 
compactors, 10 

crawlers dozers, 10 
earth movers, 10 

motor graders, and 10 
scrapers between 

2008 and 2023 

$66,108,900 50 20% $52,887,120 $25,000,000 $27,887,120 

Locomotives 
Repower 40 

locomotives with Tier 
2 engines by 2012 and 

repower 30 switch 
locomotives by 2020 

$77,437,500 59 50% $38,718,750 $20,000,000 $18,718,750 

Locomotives 
Repower 35 line haul 

locomotives 2012, 
then repower 70 short 
line-haulers with Tier 3 

engines by 2020 

$130,312,500 105 50% $65,156,250 $28,000,000 $37,156,250 
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Incentive Control Measures Recommended For Funding 

Off-road portable 
engines 

Replace all Tier 0 and 
Tier 1 replace with 

Tier 3 between 2008 
and 2012 

$62,807,157 4,299 50% $31,403,579 $12,000,000 $19,403,579 

Off-road portable 
engines 

Replace all Tier 2 with 
Tier 3 between 2012 

and 2016 

$56,988,150 1,800 50% $28,494,075 $2,000,000 $26,494,075 

Off-road portable 
engines 

Replace all Tier 3 with 
Tier 4 engines 

between 2016 and 
2020 

$59,097,000 1,932 50% $29,548,500 $2,000,000 $27,548,500 

Totals $5,646,019,705 96,596  $2,978,363,782 $557,072,772 $2,421,291,010
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The following table identifies the necessary funding levels by year to implement the 
recommended incentive control measures.   
 

Schedule for Funding by Year 
Timeline For Funding 

Year 
New Funding  

Required Existing Funding 
2007 and 2008 $137,000,000 $80,000,000 

2009 $137,700,000 $40,000,000 
2010 $137,700,000 $40,000,000 
2011 $137,700,000 $40,000,000 
2012 $168,400,000 $40,000,000 
2013 $161,800,000 $40,000,000 
2014 $161,800,000 $40,000,000 
2015 $141,400,000 $40,000,000 
2016 $161,800,000 $24,700,000 
2017 $156,500,000 $24,700,000 
2018 $153,200,000 $24,700,000 
2019 $153,200,000 $24,700,000 
2020 $167,200,000 $24,700,000 
2021 $149,400,000 $24,700,000 
2022 $149,400,000 $24,700,000 
2023 $149,400,000 $24,700,000 
Total $2,423,600,000 $557,600,000 

 
 
Formal SIP revisions will be considered upon the receipt of major blocks of funding. 
 
7.6.3  Incentive Measures for Possible Future Consideration 
 
The following possible incentive measure categories are not candidates for incentive 
funding at this time, but are being recommended for further analysis and study for future 
consideration: 
 
• Large Spark-Ignited Agricultural Engines 

Replace older agricultural irrigation pump engines with new spark-ignited engines. 
 
• Inland Port Infrastructure 

Explore options to provide linkages between ports and other modes of 
transportations, such as by train for the delivery of goods. 



- NOT FOR INCLUSION IN SIP - 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 
 

Chapter 7:  Action Plan for Reducing Emissions with Incentive Funds 
2007 Ozone Plan  

7-63

 
• Short Sea Shipping 

Reduce heavy-duty truck and locomotive vehicle miles traveled through the District 
by transporting goods by sea between northern and southern California. 

 
• Heavy-Duty Gasoline Trucks 

Reduce emissions by replacing older heavy-duty gasoline trucks with new trucks. 
 

• Buses (other than transit and school buses) 
Replace older buses with new buses. 
 

• Motorcycles 
Reduce emissions from older on-road motorcycles. 
 

• Residential Water Heaters 
Replace existing water heaters with electric or tankless models. 
 

• Open Burning 
Measures to reduce the on-field burning of agricultural waste. 
 

• Composting Green Waste 
Reduce emissions by installing an enclosed aerated static pile vented to a biofilter at 
all green waste facilities.   
 

• Agricultural Above Ground Gasoline Storage Tanks 
Reduce evaporative emissions of VOC from above ground storage tanks by 
increasing heat reflection and installing a pressure vacuum vent valve on the tanks. 

 
 

7.7  LEGISLATIVE ACTION PLAN FOR SECURING PROPOSED FUNDING 
 
At the federal level, the District is seeking to receive enhanced funding through the 
establishment of a new designation as an Air Quality Empowerment Zone.  The new 
designation will give the Valley priority for funding through existing programs as well as 
acting as an umbrella for new funding sources.  Specifically, we are requesting that the 
San Joaquin Valley be given priority in the DERA and EQIP funding allocations, and 
that these programs be funded at higher levels than they have historically received.  
Additionally, the District is seeking new federal appropriations as well as tax incentives 
for the purchase of cleaner lower-emitting equipment. 
 
At the state level, the District is advocating for both near term funding through the 
Proposition 1B bond funds, and longer-term funding through the establishment of an Air 
Quality Enterprise Zone that would serve as an umbrella for additional state funding and 
tax-incentives for new clean equipment purchases.   
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The passage of Proposition 1B provides $1 billion for emission reductions from activities 
related to the movement of freight through California’s trade corridors.  The San Joaquin 
Valley is the major north/south corridor for movement of freight through the State of 
California.  Additionally, there is a significant trade corridor of agricultural commodities 
from the San Joaquin Valley to California ports.  Over 28% of the state’s truck traffic 
occurs in the District and nearly 80% of the San Joaquin Valley’s smog and particulate 
causing emissions come from mobile sources.  The District is seeking 25%, or $250 
million, of the Proposition 1B emission reduction funds to mitigate the impact from 
increased freight movement through the region. 
 
Additionally, Proposition 1B contains $200 million to fund the replacement of Pre-1987 
school buses, and the retrofit of new school buses.  The District has a disproportionate 
share of older high emitting school buses with over 30% of the school buses in the 
District being 1987 or older.  Pre-1987 buses expose students to high levels of 
carcinogens from diesel exhaust and add to the District’s ambient air quality pollution.  
Current funding levels are inadequate to allow school districts to replace these buses.   
The District is seeking to secure significant Proposition 1B school bus funding to replace 
and retrofit higher emitting school buses. 
 
The funding requests that are included in this plan are consistent with the 
recommendations that have been approved by the Air Quality Work Group of the 
Governor’s California Partnership for the San Joaquin Valley.  As such, they should be 
endorsed by the State Government.  Additionally, District staff and stakeholders have 
had a number of meetings with the San Joaquin Valley congressional delegation 
(Congressman Jim Costa, Dennis Cardoza, George Radanovich, and Devin Nunes) and 
Senators Feinstein and Boxer to discuss the federal funding strategy.   There is 
agreement amongst our federal representatives that there is a need for $100 million per 
year in federal incentive funding, and a willingness to work together to obtain additional 
resources for air quality projects in the San Joaquin Valley. 
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Chapter 8:  Innovative Strategies and Programs 
 
 

8.1  INTRODUCTION 
 
Recognizing that no “silver bullet” exists and that every sector, from the public through 
all levels of government, business and industry, must reduce emissions (guiding 
principle number 3), Chapter 8 presents District proposals for innovative strategies and 
programs that will involve wide-ranging public and private participation.  The list of 
innovative programs include the following: Green Contracting, expanded Spare the Air 
efforts, Employer Based Trip Reduction, Heat Island Mitigation, Alternative Energy 
Production, Energy Conservation, Enhanced Indirect Source Review, Episodic and 
Regionally Focused Control Measures, and Advanced Emission Reduction Options 
(AERO).  These programs are being introduced in the San Joaquin Valley for their 
relevance in the reduction of ozone precursors, but many will generate secondary 
benefits including lower energy costs, energy independence, and less greenhouse gas 
emissions.  The District’s implementation of innovative strategies and programs will lead 
to greater public awareness of air quality problems and increased public participation 
towards air pollution solutions.        
 
 

8.2 PROGRAM DESCRIPTIONS 
 

8.2.1 Green Contracting 
 
Green Contracting is a practice that may be used by public agencies, to encourage 
contractors to use low-emission vehicles, off-road equipment, and heavy-duty on-road 
fleets, and to actively promote ridesharing programs.  Public agencies may encourage 
participation in these efforts by awarding extra points to contract bidders that 
incorporate the use of clean fleets of vehicles and equipment into their proposals.  
Additional points can be gained for ride sharing programs.  Contracts awarded to 
companies with “green” practices could also contain clauses that require participation in 
Spare the Air activities. 
 
With the growing concern for global climate change, Green Contracting programs are 
gaining ground in cities and counties across the U.S..  Air districts do not have 
regulatory authority to require local government agencies to adopt these ordinances, but 
many have done so voluntarily.  The District intends to initiate extensive Green 
Contracting as a practice in the San Joaquin Valley by taking the following steps: 
! Developing a model ordinance/policy and promoting its adoption by cities and 

counties.  
! Making Green Contracting an attractive option for contractors by awarding 

incentive funding for the retrofit of off road construction equipment, vehicle fleets, 
and other equipment. 
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! Issuing “Green Contractor Certification” to companies that fulfill certain criteria,  
such as meeting advanced fleet standards. 

! Exploring the possibility of increasing the District’s mandate for requiring Green 
Contracting practices in public projects, through legislative changes to public law.   

 

8.2.2  Expanded Spare-The-Air Efforts 
 
Spare the Air (STA) is the voluntary summertime effort aimed at reducing ozone 
precursor emissions.  The program works by notifying Valley residents in advance of 
days when air quality is forecast to reach unhealthy levels.  These are designated Spare 
the Air days.  The District notifies the public via television, radio, newspaper, and at 
participating worksites.  Daily air quality information is also available by dialing (800) 
SMOG-INFO (766-4463).   When a STA day has been called, residents are asked to 
reduce or avoid activities that cause air pollution for 24 hours.  Based on previous 
years, there are about 25 STA days per year. 
 
The District has partnered with approximately 750 public and private entities that 
receive advance notice of days when air quality is forecast to be unhealthy.  With this 
knowledge, employees can take additional steps that will help in reducing emissions 
that lead to poor air quality.  These can be in the form of carpooling, trip-linking, using 
alternative transportation, taking lunch at work, trip sharing among employees who run 
errands during lunchtime, and various other ways that decrease trips and vehicle miles 
driven.  The District’s Public Information Department coordinates these valley-wide 
efforts and awards prizes and recognition to outstanding Spare the Air corporate and 
government partners.   District employees enthusiastically participate in the STA 
program and the District’s in-house STA program provides an excellent model for other 
public and private entities to follow.   
 
The District believes that participation in STA activities can be increased with the 
following improvements: 

• Recruit more STA partners by assisting public and private agencies to organize 
and implement STA activities. 

• Promote voluntary curtailment of activities that produce NOx and VOC. 
• Explore ways to incentivize the voluntary participation of stationary sources in 

curtailing activities. 
• Design expanded STA projects to satisfy EPA criteria for SIP creditability. 

 
 

8.2.3  Employer Based Trip Reduction  
 
Existing trip reduction programs, such as vanpools and employer based transportation 
trip reduction programs, exist but are limited in scope and have not resulted in 
significant reductions in vehicle miles traveled (VMT).  These programs are currently 
implemented on a voluntary basis.  Health and Safety Code Section 40601(d) 
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authorizes the District to adopt rules and regulations that require certain businesses 
employing at least 100 people to establish rideshare programs. 
 
A good model for an Employer-Based Trip Reduction program is the District’s in-house 
alternative transportation program.  The District program incentivizes employees to use 
alternative transportation on 60% of work days, and gets 20% participation.  This level 
of participation is two-thirds higher than the general working population’s use of 
alternative transportation (US Census 2000).  Similar programs in other areas 
consistently show that incentivizing the use of alternative modes of transportation is an 
effective way of getting workers to forego the use of single occupancy vehicles. 
 
The District is proposing to adopt an Employer Based Trip Reduction rule will further 
decrease Valley VMT: 

•  Adopt a rule requiring businesses with at least 100 employees, as defined in 
CH&SC 40601, to establish rideshare programs. 

• Schedule rule development and implementation as follows:  adoption by the 4th 
quarter 2009, compliance starts by 2010, and reductions begin by 2010. 

• Implement trip reduction programs following EPA guidelines for SIP reductions. 
• Explore the applicability of state laws governing parking payout programs in 

California, and work to strengthen that law and its enforcement in the San 
Joaquin Valley. 

 
The following table (8-1) shows conservative emission reduction estimates, based on an 
approximate 16% increase in the use of alternative modes of transportation. 
 

Table 8-1  Projected Reductions for Employer-based  
Trip Reduction Program,  

tons per day 
 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.23 0.24 0.25 0.26 0.27 0.28 
VOC 0.0 0.61 0.62 0.64 0.65 0.66 0.68 
 
 

8.2.4  Heat Island Mitigation 
 
“Heat Islands” in urban areas are characterized by higher air and surface temperatures, 
which can be 10ºF higher than rural areas.  Higher temperatures increase ozone 
formation and lead to greater use of air conditioning units, fans, and evaporative 
coolers, which cause power companies to bring online extra generating stations or so-
called peaker units.  The addition of peaker units brings a corresponding increase in 
ozone precursor emissions. 
 
There is a growing body of scientific findings that shows substantial benefits from 
mitigating heat island effects.  The Lawrence Berkeley National Laboratory (LBNL) Heat 
Islands Project found that lightly colored, high-reflectivity roofs in Sacramento used up 
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to 40% less energy for cooling than those with darker roofs.   Computer models of Los 
Angeles show cooling benefits of planting more trees, combined with high-reflectivity 
surfaces, amounted to a savings of $100 million per year from producing less peak 
period electricity.  The US Department of Agriculture Forest Service estimates that 
midday temperature reductions range from 1 to 5.5 ºF for every 15% increase in the 
canopy cover.    
 
To overcome barriers that prevent the widespread adoption of heat island mitigation, the 
US EPA has teamed up with the Department of Energy, NASA, and LBNL to undertake 
the following: 
 

• Conduct detailed analyses to quantify the potential air quality benefits from 
strategically placed vegetation and reflective surfaces, 

• Develop "lessons learned" that will serve as guidelines for other cities interested 
in initiating similar types of programs and policies, 

• Identify the most effective means to implement measures aimed at reducing the 
urban heat island, and 

• Conduct outreach and educational activities to encourage other cities to 
implement measures intended to reverse the urban heat island effect. 

  
For its part, the District is proposing to develop a program that will advance the 
implementation of heat island mitigation measures in its jurisdiction, including the 
following actions: 
 

• Develop a model ordinance for heat island mitigation and promote its adoption by 
cities and counties, including providing incentive funding to seed projects.  

• Encourage practices conducive to heat island mitigations through informational 
campaigns and incentives. 

• Possibly include elements of heat island mitigation as a compliance option for 
facilities.  

• Support research that adds certainty to the emission reduction potential or 
benefits of heat island mitigation programs. 

 

8.2.5  Alternative Energy  
 
Alternative sources of energy could reduce or slow the growth of NOx emissions from 
utility power generation.  The viability of any energy alternative would depend on how it 
compares in cost to utility-generated power.  
There are many possible sources of alternative energy in the San Joaquin Valley.  The 
following is a listing of some of these “alternative fuel” sources, each of which of which 
is also a source of VOC emissions:   

• Landfill gas that is flared without energy recovery;  
• VOC and methane from confined animal facilities;  
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• Agricultural waste products, such as prunings, rice stalks, and orchard removal 
materials;  

• Biosolids generated in the Valley or in other regions; and 
• VOCs from oil and gas production plants and other industrial facilities that are 

incinerated using flares or thermal oxidizers. 
 

Projects that can transform these “waste streams” into alternative-energy fuel stocks 
can be any of the following: 

• Small-scale alternative energy projects that utilize locally available biomass that 
can be converted to methane gas, which can be used to fuel internal combustion 
(IC) engines or mini-turbines that drive electricity generators or which can serve 
as the hydrogen source for fuel cell power generation. 

• Biomass and Biosolids gasification produces flammable gas that can be used in 
combined-cycle power generation, which combine gas turbines and steam 
turbines to produce energy up to as much as 60% efficiency. 

• Still in the development stage is the use of biomass in biorefineries.  Biomass 
can be transformed to component sugars that can be converted to fuels or other 
products, and biomass can also be converted to synthesis gas (hydrogen and 
carbon monoxide), which can be used for fuel or converted to other products. 
Advances in gas-to-liquid technologies using the cobalt-based Fischer-Tropsch 
(FT) process has led to the production of synthetic paraffin fuel (SPF), which is a 
promising hydrogen source for fuel cell power generation.  This fuel type is being 
investigated for its potential in mobile applications of fuel cells.   

As part of its innovative strategies, the District proposes the following: 
• Promote alternative sources of energy that have demonstrable merits in terms of 

reducing ozone precursors. 
• Design and implement alternative energy programs with SIP creditability as an 

emerging control measure, following EPA guidelines. 
• Align District programs with initiatives that reduce greenhouse gas emissions. 

 

8.2.6  Energy Conservation 
 
By reducing energy consumption, which can be undertaken by virtually everyone in the 
San Joaquin Valley, the combustion of fuels to produce electricity or drive vehicles is 
lessened.  Using less energy reduces emissions of NOx and VOC.  It also means 
spending less for energy.  A few examples of ongoing conservation programs that have 
direct relevance to air quality are the following: 

• Utility companies have energy conservation programs, including rebates for 
using energy efficient appliances and weatherization of homes and a tiered 
system of pricing, which encourage homeowners to stay below a certain level of 
energy use;   

• EPA’s Energy Star Program provides homeowners and businesses with tools 
and resources for undertaking projects that reduce energy bills and improve 
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comfort.  The Energy Star label is awarded to products and facilities that have a 
demonstrated level of energy efficiency;  

• California State University, Fresno’s Center for Irrigation Technology conducts 
the Agricultural Pumping Efficiency Program, with funding from Pacific Gas and 
Electric Company through 2008;  

• Green building practices that are geared toward energy conservation, such as: 
site selection, building orientation, improved insulation, integrated structural 
insulation, and use of renewable energy options (solar space heating and 
cooling, solar water heating, purchase of green power, etc.); and 

• Reducing the use of agricultural equipment by employing global positioning 
systems (GPS) in field operations, and other conservation management practices 
that simultaneously reduce PM and ozone precursors while conserving energy. 

 
Recognizing that energy consumption will play an increasingly significant part in the 
Valley’s future growth, the District proposes to undertake an energy conservation 
program with the following recommendations: 

• Promote energy conservation through program mechanisms, such as identifying 
the availability of rebates and other incentives to green-certified homes and 
buildings; 

• Provide incentive funding for irrigation pumping efficiency programs and other 
farming technologies/practices that have a demonstrable air quality benefit (See 
Chapter 7); and 

• Design and implement energy conservation programs with SIP creditability as an 
emerging control measure, following EPA guidelines. 

• Promote city/county ordinances for installation of solar water heaters and/or solar 
voltaic cells. 

 

8.2.7  Enhanced Indirect Source Review 
 
“Indirect source” is the term used to refer to any facility, building, structure or 
installation, or combination thereof which generates or attracts mobile source activity 
that results in the emissions of any pollutant for which there is a state ambient air quality 
standard.  The San Joaquin Valley Air Pollution Control District adopted the nation’s first 
indirect source review (ISR) rule, Rule 9510, on December 15, 2005.  The District’s ISR 
rule,  is designed to mitigate emissions associated with development projects that 
exceed two tons per year of NOx and PM10.  Specifically, for the construction phase of 
a development project, Rule 9510 requires a 20% NOx reduction from the statewide 
average resulting from the use of construction equipment that is greater than 50 
horsepower.  For the operational emissions, defined as the combination of the area and 
mobile emissions associated with the project, Rule 9510 requires 33% NOx reduction 
from the baseline, as computed using an APCO-approved model (e.g., URBEMIS).  
Onsite emission reduction measures or offsite mitigation fees can meet both sources of 
NOx reductions. 
 
At this point, the District is exploring all possibilities of gaining additional emission 
reductions from sources under its jurisdiction.  Legal limitations in state law are also 
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being examined.  The District invites comments and suggestions to further improve 
control options, within legal limitations set by state law.  A future feasibility study to re-
evaluate this source category is planned. 
 

8.2.8  Episodic and Regionally-focused Control Measures 
 
Many nonattainment areas in the country have episodic control programs, most of which 
are voluntary.  The Valley’s Spare the Air Program is one example.   Advances in real-
time air quality measurement and meteorological forecasting, however, have made it 
possible to apply regulatory controls in a more focused manner.  Examples of this 
concept are the District’s Smoke Management Program and the “Don’t Light Tonight” 
program that implements Rule 4901 (Wood Burning Fireplaces and Wood Burning 
Heaters).  Both programs use real-time meteorological measurements and emissions 
estimates to determine if next-day conditions are conducive to violations of ambient air 
quality standards.  The District’s forecasters prepare and issue forecasts that can result 
in episodic and geographic prohibitions on prescribed burning, agricultural burning, and 
residential fireplace burning.   
 
Banking on the success of these programs, the District believes that episodic and 
regionally focused controls could be used in “surgically” controlling emissions during the 
worst days of the ozone season.  The District will consider episodic controls and 
regionally-focused controls during each rule development project in order to optimize 
the benefits of each measure.  Some of the source categories that may also be 
evaluated for possible episodic/regional controls are:  
 

• Recreational vehicles, including dirt bikes and power boats; 

• Non-essential structural painting and other activities; 

• Non-essential through-truck traffic in urban areas; 

• Industrial activities amenable to postponement;  

• Diversion of heavy duty diesel truck traffic to Interstate 5; and 

• Non-essential use of lawn care equipment.   
 

8.2.9  Advanced Emission Reduction Options (AERO) 
 
Since the formation of the San Joaquin Valley Air Pollution Control District, the District 
has imposed Reasonably Available Control Technology (RACT) and at least one 
generation of Best Available Retrofit Control Technology (BARCT) on virtually all of the 
stationary sources in the San Joaquin Valley Air Basin.   As the District has continued to 
implement its clean air strategy, some industries have recently implemented fourth and 
fifth generations of BARCT.  In developing the Draft 2007 Ozone Plan, District staff 
have investigated every known source of emission reductions, and proposed a long list 
of measures to pursue, including regulations to address mobile sources and another 
generation of regulatory controls on stationary sources.  Additionally, the Air Resources 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Chapter 8: Innovative Strategies and Programs  
2007 Ozone Plan  

8-8

Board (ARB) has published a list of planned control measures addressing source 
categories under their jurisdiction.   
 
In spite of the long list of historical and proposed measures, there remains a significant 
need for additional reductions.  Attaining the eight-hour ozone standard requires 
emission reductions of approximately 75% from 2005 levels.  Because of this need, the 
District will seek to reduce emissions from source categories and industries that have 
been previously controlled, and for which emission reductions are relatively expensive.  
 
To obtain additional emission reductions in the most cost effective manner possible, 
especially for facilities that have been heavily regulated, the District is proposing to 
develop rules that offer options for providing emission reductions.  The District is  
considering the development of a set of regulatory compliance options under the 
general program title “AERO – Advanced Emission Reduction Options.”   
 
AERO Overview 
 
A. Why do we need to consider AERO?  
 
In brief, the next generations of stationary source emission control regulations are 
expected to be very expensive, and are expected to provide relatively small reductions.  
Additionally, future controls are expected to interfere more with operations than previous 
“end-of-the-stack” pollution controls, possibly requiring replacement of process 
equipment rather than retrofits.  As always, resources to finance emission controls on 
stationary source equipment are limited.  Finally, the District has limited authority to 
reduce emissions from the Valley’s largest source category, mobile sources.   
 
B. How would AERO help?  
 
AERO would (1) help to lower the cost of emission reductions, (2) achieve more 
reductions for a given investment, and (3) provide a mechanism for stationary source 
operators to help achieve much needed mobile source emission reductions.  AERO 
would also assure that alternative reductions are recognized in the State 
Implementation Plan (SIP).   
 
C. What would AERO do?  
 
As currently envisioned, AERO would set emission reduction goals for stationary 
sources based on advanced technologies, and it would specify several options that 
operators could use to comply.  The specified emission reduction options would include 
control of the subject equipment, mitigation fees, specified offsite reductions, and 
alternative onsite approaches.  All of these options would be well in excess of previously 
established RACT and BARCT levels.  Each option will have adequate provisions to 
ensure reductions are surplus, enforceable, quantifiable, and permanent. 
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D. How would AERO be implemented?  
 
Some of the District’s new prohibitory rules and rule amendments would include AERO 
provisions.  These rules would focus on achieving percentage reductions rather than 
specific emission concentrations.  Options would include: 

• Installing and operating advanced technologies (e.g. a control device achieving a 
specific capture and destruction efficiency) 

• Paying a fee into a “Clean Air Investment Fund” that the District will use to 
achieve the target reductions in emissions.  The target reductions would help to 
meet SIP commitments but not necessarily be "equivalent" to reductions from 
any specific technology 

• Other specific offsite or onsite alternatives identified in the rule (e.g., replacing 
forklifts at the operators facility or at another facility)    

 
Rather than specify in the Draft 2007 Ozone Plan which rules/categories would have 
AERO provisions, the District proposes to consider AERO provisions for each stationary 
source control measure during the rulemaking process.  District staff will work with 
interested stakeholders during each rulemaking project to identify the AERO eligibility of 
the source category/industry and the specifics of the appropriate alternative controls.  
 
E. AERO Guiding Principles 
 

1. For projects with high-cost reductions, allow operators multiple compliance 
options to facilitate more cost effective and feasible ways to provide emission 
reductions. 

2. The “add-on” control techniques proposed to achieve emission reductions at 
the stationary source should be technically feasible and not cost prohibitive 
for the subject stationary source equipment.   

3. AERO should provide more reductions than normal compliance. 
4. AERO reductions should be equivalent to reductions from normal compliance 

methods in terms of creditability (i.e., the reductions will be surplus, 
enforceable, quantifiable, permanent), environmental justice, and 
environmental impacts.  AERO would employ the guidance developed for the 
Moyer Program and similar programs to assure that emission reductions are 
creditable.   

5. AERO program documents will show all analysis, input data, sources, and 
assumptions.   

6. The AERO program will include a backstop mechanism.  As part of the AERO 
program, the District will adopt a backstop regulation that will engage if the 
alternative reductions do not continue.  The backstop regulation would assure 
that the AERO program as a whole achieves emission reductions equivalent 
to traditional command and control regulations. 

7. Reductions necessary to comply with federal RACT requirements are not 
eligible for AERO.    
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District Authority to Impose Mitigation Fees 
 
Note that this preliminary analysis narrowly considers the District’s authority to levy 
emissions fees to raise funds for incentive programs.  This analysis does not consider 
whether State Implementation Plan (SIP) credit could be approved for the reductions 
generated by the incentive program using the funds identified here.  The question of SIP 
approval for the incentive programs is being addressed through a separate dialogue 
and process, and this analysis does not seek to address or resolve those issues.  Also 
note that this analysis is preliminary and is not meant to be conclusive or exhaustive.   
 
The key question is, does the District have authority to levy emission fees on a source 
even if the source is meeting all requirements of federal prohibitory rules?  California 
law provides broad authority to the air districts to levy fees on sources (including indirect 
and area sources) in order to fund district programs that are “related to” the regulation of 
the sources paying the fees.  The outer limit of this authority is the California 
Constitution’s prohibition against collecting a “special tax” without a two-thirds vote of 
the electorate.  Thus, the cases on this topic have tried to distinguish between 
permissible regulatory fees and unlawful special taxes.  
 
We believe the District may legally levy such emission fees, provided it carefully tailor its 
fee program to demonstrate that: (1) fees collected from a particular source category 
are used to reduce pollution of the same type emitted; (2) that the fees paid by any 
particular source were related to the contribution of that source to the air pollution 
problem; and (3) that the fees paid by sources under the program were earmarked and 
used only to generate the designated reductions (and were not placed in a general 
revenue pool).  However, such a broad emission fee program does not appear to have 
yet been attempted by any California district, and its legality would require breaking new 
ground in interpreting the applicable fee statutes. 
 
Although case law makes clear that the determination of whether a regulatory fee is 
also an unlawful special tax is an inexact science and that the determination is made on 
a case-by-case basis, the cases do provide a guide to how the courts might treat a 
District rule that imposed a emissions-based fee on sources to fund District incentive 
programs.   
 

First, it is clear that the broader the use to which the funds are put, the more 
likely that a court would view the fee as a tax.  It would be important that the 
District used the levied fees to mitigate pollution that is fully fungible with the 
pollution created by the source targeted by the rule so that the fees could be 
viewed as offsetting the burden that those sources are creating through their 
activities.  In this regard, a District fee program may want to segregate funds 
raised through source-specific fees to be used in only those parts of the incentive 
program that produce reductions in the appropriate pollutants. 
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Second, the District would carefully document that the fees are reasonably 
related to the burden created by the source.  Apportioning the fees by each 
source’s level of emissions would seem to ensure that this relationship exists, 
and the court has already found that such an apportionment scheme is lawful. 

 
Finally, the District must also ensure that a tracking system is in place to 
demonstrate the reasonable costs of the incentive programs using any fees 
levied.  The accounting system should not only demonstrate that the costs of the 
incentive program projects undertaken are reasonable, but should also show that 
the fees paid by the source were earmarked for those projects. 

 
Although it appears that no emissions fee similar to the one explored here has been 
imposed by any district in the past, it does not appear that there is any explicit obstacle 
in statutes or case law to the District attempting to do so.  As long as the District’s 
program met the requirements noted above, it appears the key issue would be whether 
the incentive programs funded by the fees are sufficiently “related to” the sources’ 
permits to fall within the statutory authority of the district to impose fees.  That precise 
question does not appear to have been addressed yet by the courts and would likely 
involve setting new legal precedent if it was challenged by industry. 

 

Categories Being Considered for AERO 
 
As discussed above and as referenced in the Candidate Control Measures in Appendix 
I, source categories that were previously regulated and for which further controls are 
very expensive are candidates for AERO.  During the rulemaking process for each 
control measure, there will be an opportunity to consider whether a category is 
appropriate for AERO.  The District is seeking public comment on the scope and 
concepts for AERO. 
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Chapter 9:  Local, State, and Federal Controls 
 

9.1  INTRODUCTION 
 
This chapter presents the fourth facet of the District’s control strategy: local, state, and 
federal controls.  The eight Councils of Government that serve the San Joaquin Valley 
have provided the local control information.   

 
9.2  LOCAL COMPONENT: MEASURES TO REDUCE EMISSIONS BY IMPROVING 
VEHICLE USE 
 
Motor vehicles are a large source of ozone precursor emissions in the San Joaquin 
Valley. The District is in a partnership with federal, state, and local agencies to combine 
efforts to reduce the impact of motor vehicles on air quality. This cooperative integration 
of numerous agencies addresses the difficult challenge of balancing the need to provide 
increased mobility for the enhancement of the social and economic well being of our 
valley, with the equally important goal of attaining healthy air quality for all the residents.  
The District is involved in reducing emissions from motor vehicle use primarily through 
its Indirect Source Review (ISR) and school bus replacement programs; additional 
District control options for motor vehicle use (including incentives) are presented in 
Chapter 7, Chapter 8, and Appendix I in this Plan.  Also, ARB controls motor vehicle 
emissions by establishing motor vehicle emissions standards and motor vehicle fuel 
formulations; additional ARB measures developed for 8-hr ozone are described in 
section 9.3 of this Plan. 
 
The San Joaquin Valley has eight federally designated Metropolitan Planning 
Organizations (MPOs), which represent the eight counties of the San Joaquin Valley Air 
Basin.  Collectively, the San Joaquin Council of Governments, the Stanislaus Council of 
Governments, the Merced County Association of Governments, the Madera County 
Transportation Commission, the Council of Fresno County Governments, Kings County 
Association of Governments, the Tulare County Association of Governments and the 
Kern Council of Governments work in concert with their numerous cities, public interest 
groups, the District, state, and federal agencies in order to create regional transportation 
plans (RTPs). The eight MPOs are also referred to as the Regional Transportation 
Planning Agencies (RTPAs) for the San Joaquin Valley.  
 

9.2.1  Legislative Requirements 
 
The federal Clean Air Act (CAA) regulates air pollutant emissions from area, stationary, 
and mobile sources. In addition, the CAA authorizes the EPA to establish NAAQS to 
protect public health and the environment. The goal of the CAA  is to set maximum 
pollutant standards and direct the states to develop SIPs for achieving and maintaining 
these standards.  
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Because emissions from motor vehicles make a significant contribution to air pollution, 
the SIP establishes an emissions budget for each pollutant for the attainment year, as 
well as reasonable further progress milestone years. This serves as a regulatory limit for 
on-road mobile source emissions. As a condition to receive federal transportation 
funding, transportation plans, programs, and projects are required to meet those 
emission budgets through strategies that increase the efficiency of the transportation 
system and reduce motor vehicle use. 
 
Transportation plans and programs within the San Joaquin Valley Air Basin are also 
required to conform with the air quality plans in the region, as established by the Clean 
Air Act and reinforced by the Safe, Accountable, Flexible, Efficient Transportation Equity 
Act: A Legacy for Users (SAFTEA-LU). This act is the foundation for federal surface 
transportation laws.  Transportation conformity is discussed in  Section 9.2.3 and in 
Appendix C of this Plan, which includes supporting documentation for the development 
of the conformity budgets. 
   
The Valley MPOs have limited legal authority to implement emission reduction 
measures.  However, their status as Regional Transportation Planning Agencies places 
them in a position to help coordinate and facilitate consensus among their member 
jurisdictions, which do have authority to implement local measures. 
 
The MPOs and their member jurisdictions have adopted Reasonably Available Control 
Measures (RACM) affecting motor vehicle use in the Valley. Three sets of RACM have 
been adopted in the past five years for the following District-adopted air quality plans: 
(1) The 2002/2005 Amended Rate of Progress Plan for San Joaquin Valley Ozone; (2) 
The Amended 2003 PM10 Plan (as amended on December 20, 2003); and (3) The 
2004 Extreme Ozone Attainment Demonstration Plan.1  Of these, EPA has only 
approved the measures for the 2003 PM10 Plan into the SIP.2 The transportation 
RACM for the 2003 PM10 Plan provide for the reduction of NOx and direct PM10 
emissions for attainment of the PM10 standards by December 31, 2010. Implementation 
of these measures is underway. 
 
For the 2007 Ozone Plan, the SJV MPOs drafted the local RACM approach for the 8-
hour Ozone Plan.  Documentation regarding the proposed implementation of the 
recommended RACM strategy was transmitted for interagency consultation.  A 
response to comments received was prepared.  It is important to note that the NOx 
measures developed for the 2003 PM10 Plan will help attain the federal 8-hour ozone 
standards; however, since they are already federally approved, they are not included in 
this plan by reference.  
  
Another local planning effort worth noting is the San Joaquin Valley Regional Blueprint 
Planning Process.  This process will result in a “visioning” plan for the Valley on behalf 
of the eight San Joaquin Valley regional planning agencies.  The goal of the SJV 

                                            
1 See each individual plan for a description of the measures and the process used to develop the measures. 
2 As of March 15, 2007, EPA has taken no final approval action on the Amended 2002/2005 Rate of Progress Plan 
for San Joaquin Valley Ozone or the 2004 Extreme Ozone Attainment Demonstration Plan. 
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Blueprint is to develop a 2050 vision for the valley that is created and shared by its 
residents.  The Blueprint is  being prepared over a 2-year period from 2006 - 2008.  
Public workshops will be held on a regular basis during that time to engage the public 
on topics of regional vision, goals, evaluation of alternative planning scenarios, and 
programs and policy development.  Once complete, the San Joaquin Valley Blueprint 
Planning Process will include policy and program tools to encourage local governments, 
business, and agriculture to implement the vision. The SJVUAPCD is an active 
participant in the Blueprint Process and is a sponsor of the project. 
 

9.2.2 Local Reasonably Available Control Measure (RACM) Strategy  
 
The Clean Air Act (Section 172 (c)(1)) requires State Implementation Plans (SIPs) to 
contain Reasonably Available Control Measures (RACM) to provide for attainment of 
the air quality standard as expeditiously as practicable.  The San Joaquin Valley Air 
Pollution Control District (SJVAPCD) requested that the Valley Metropolitan Planning 
Organizations (MPOs) develop Local RACM for the 8-hour Ozone SIP.   
 
In December, 2006, the SJV MPOs prepared documentation for the Draft 
Implementation of Local Reasonably Available Control Measure (RACM) strategy  (see 
Appendix C).  The strategy consisted of two parts:  (1) evaluation of potential RACM for 
advancing the attainment date and (2) the adoption of a Congestion Mitigation and Air 
Quality (CMAQ) policy to fund cost-effective emission reduction projects.  The draft 
approach was transmitted for interagency consultation and the response to comments 
received is included in Appendix C.   
 
Evaluation of Potential RACM for Advancing Attainment Date 
 
The MPOs have applied EPA’s final rule to implement the 8-hour ozone standard for 
identifying the RACM commitments.  If it is demonstrated that the combined local RACM 
can not advance the attainment date by at least one year, then those additional 
measures are not deemed “reasonably available” under EPA policy and do not need to 
be included in the State Implementation Plan (SIP).  It is important to note that the Draft 
approach transmitted for interagency consultation was modified slightly to address the 
Extreme classification addressed in this Plan.  The evaluation of potential RACM for 
advancing the attainment date is presented in three steps as documented below.   
 
Step 1:  A list of local control measures was developed for possible consideration.  This 
list was developed from previous San Joaquin Valley RACM processes, more recent 
guidance materials, applicable SIPs, and measures suggested by the public during the 
SJVAPCD Town Hall meetings.  The list is organized by CAA Section 108(f) 
transportation control measure categories. 
   
Documentation for development of the list of control measures for possible 
consideration is contained in Appendix C.  Steps 1 – 6 resulted in an extensive list of 
control measures for consideration and demonstrates due diligence in identifying 
potential local RACM.  It is important to note that  Step 1 begins with the previous San 
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Joaquin Valley RACM processes which have been federally approved by EPA as part of 
the Amended 2003 PM-10 Plan.  Step 2 addresses measures suggested by the public 
during the development of the Draft 2007 Ozone Plan.  In addition, Steps 3 – 5 address 
more recent EPA guidance materials.  Seven additional SIPs were considered as part of 
Step 6.  In total, over 65 documents were referenced in developing the list of control 
measures for consideration.   
 
The resulting list of control measures for consideration contains approximately 20 new 
measures that were not considered specifically in previous analyses.  However, it is 
important to note that the measures are similar to measures previously considered.  In 
addition, the TCM categories in general were addressed in the emission reduction 
estimates described below.  Since the emission reduction analysis concludes that the 
TCM categories will not advance attainment, the additional measures identified do not 
need to be considered explicitly.   
 
Step 2:  Emission reduction estimates were developed for the Section 108(f) categories 
to assess the local RACM list developed above.  There are 16 broad categories of 
TCMs described under Section 108(f) of the Clean Air Act (CAA).  These categories are 
summarized in Table 9-1.   
 
 

Table 9-1  Clean Air Act Section 108(f) Transportation Control Measures 
Category Control Measure Summary 

i Improved Public Transit 
ii High-Occupancy Vehicle (HOV) Lanes 
iii Employer-Based Plans and Incentives 
iv Trip-Reduction Ordinances 
v Traffic Flow Improvements 

vi Fringe and Transportation Corridor Parking Facilities for 
Carpool/Vanpool and Transit 

vii Limit or Restrict Vehicle Use in Downtown Areas 
viii HOV and Ride-Sharing Programs 

ix Limit Access to Roads/Sections of Metro Area to Non-Vehicular or 
Pedestrian Use 

x Bicycle Facilities 
xi Control Extended Idling of Vehicles 
xii Reduce Extreme Cold Start Emissions 
xiii Employer-Sponsored Flexible Work Schedules 

xiv Planning and Development Efforts that Reduce Single-Occupancy 
Vehicle (SOV) Travel 

xv Construction/Re-construction of Paths, Tracks or Areas for Non-
Motorized Transportation or Pedestrian Use 

xvi Pre-1980 Model Year Light-Duty Vehicle Scrappage 
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For the San Joaquin Valley Air Basin, each of the TCM categories in Table 9-1 was 
considered for implementation.  Each TCM was evaluated for its applicability to the San 
Joaquin Valley.  For those measures determined to be applicable, a careful review of 
the literature was conducted to determine the maximum feasible travel reductions 
attributable to them.  NOx reductions were then computed from the estimate of the 
travel reductions.  Key assumptions used to ensure that the travel and NOx reduction 
estimates represent the maximum feasible reductions in San Joaquin Valley, include: 
 

• Travel reductions were obtained from a recent literature review of 86 separate 
reports documenting community experience in implementing TCMs.  Most of the 
communities addressed in these reports are large urban areas (e.g., Chicago, 
Philadelphia, Houston, etc.) with high population densities and high levels of 
travel.  Mean travel reductions (i.e., not percent but absolute reductions in vehicle 
miles traveled) reported for these communities were used to represent an upper 
bound estimate of the reductions that could be expected for implementing these 
measures in San Joaquin Valley communities. 

 
• TCM effectiveness is significantly influenced by population density.  Portions of 

the Valley are rural and TCMs will achieve limited travel reductions when 
implemented in those areas (e.g., measures implemented in Fresno will provide 
substantially greater reductions on both a percentage and absolute basis than 
measures implemented in Kings County).  This analysis assumes that mean 
travel reductions observed for measures implemented in other communities will 
be achieved throughout the entire San Joaquin Valley regardless of differences 
in population density.    

 
• The travel reduction estimates are based on the implementation of multiple 

measures for most of the applicable TCM categories.  The literature review 
documented the implementation of 17 categories of control measures.  Thus, for 
example, three separate categories of transit programs were documented (1) 
new shuttle and/or feeder services, (2) new fixed guideway systems or 
equipment, and (3) conventional transit improvements.  The travel reductions 
used to compute the NOx reductions for “Improved Public Transit” represents the 
sum of the mean travel reductions for all three transit program categories.      

 
• Travel reductions from TCMs are not additive, they are typically multiplicative.  

Most measures target commute trips and if all are implemented at the same time 
their impacts overlap each other (e.g., transit, rideshare, park & ride, HOV lanes, 
etc.).  This analysis summed the travel reductions for multiple measures where 
applicable for each of the individual TCM categories.  NOx reductions were 
computed for each of these categories on the basis of those reductions.  The 
overall estimate of the NOx reduction potential for all applicable TCMs is based 
on the addition of the reductions estimated for each category.  Thus, the analysis 
assumes that all of the travel reductions achieved by each of the individual TCM 
categories can be achieved when they are implemented together. 
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Table 9-2 shows the measures that were found to be applicable to the San Joaquin 
Valley, along with their maximum feasible emission reductions.  As shown, the total 
reduction in NOx emissions that could be achieved from implementing all the TCMs is 
approximately 7 tons per day (tpd) in 2020 and 5 tpd in 2023.    
 
 

Table 9-2  Maximum Feasible NOx Emission Reductions from TCMs 
in the San Joaquin Valley in 2020 and 2023 

NOx Reduction 
(tpd) Control Measure Category 

2020 2023 
(i) Improved Public Transit 0.11 0.09 
(ii) High-Occupancy Vehicle (HOV) Lanes 0.06 0.05 
(iii) Employer-Based Plans and Incentives 0.72 0.56 
(iv) Trip-Reduction Ordinances 0.62 0.49 
(v) Traffic Flow Improvements 0.06 0.05 
(vi) Fringe and Transportation Corridor Parking Facilities for 
Carpool/Vanpool and Transit 0.02 0.02 

(vii) Limit or Restrict Vehicle Use in Downtown Areas 0.31 0.25 
(viii) HOV and Ride-Sharing Programs 0.01 0.01 
(ix) Limit Access to Roads/Sections of Metro Area to Non-
Vehicular or Pedestrian Use 4.23 3.41 

(x) Bicycle Facilities 0.005 0.004 
(xi) Control Extended Idling of Vehicles n/a n/a 
(xii) Reduce Extreme Cold Start Emissions 0.00 0.00 
(xiii) Employer-Sponsored Flexible Work Schedules 0.04 0.03 
(xiv) Planning and Development Efforts that Reduce SOV Travel 0.11 0.09 
(xv) Construction/Re-construction of Paths, Tracks or Areas for 
Non-Motorized Transportation or Pedestrian Use 0.003 0.002 

(xvi) Pre-1980 Model Year Light-Duty Vehicle Scrappage 0.43 0.41 
All TCMs Maximum Feasible NOx Emission Reduction 6.73 5.45 

 
 
Step 3:  The emission reduction estimates were compared against the attainment 
demonstration information contained in the January 29, 2007 version of the Draft 2007 
Ozone Plan to determine if they collectively advance attainment by a full year.  Three 
possible threshold estimates of the NOx reductions were identified that would be 
needed to advance attainment of the 8-hour ozone plan by one year.    
 

1. According to Table 11-1 of the January 29, 2007 version of the Draft 2007 Ozone 
Plan, “Black Box” measures will need to supply an additional 85 tons per day in 
NOx reductions to achieve attainment in 2023.  Thus, one measure of the 
reductions needed to advance attainment by one year is the shortfall in 
reductions needed to ensure that attainment occurs in 2023.       

 
2. A more stringent estimate of the reductions needed to advance attainment by 

one year can be found by interpolating the 101 tons per day NOx reductions 
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needed between 2020 and 2023 to demonstrate attainment.  A straight line 
allocation of those reductions over a three year period indicates that roughly 34 
tons per day would be needed to advance attainment by one year. 

 
3. The most stringent estimate of the reductions needed to advance attainment by 

one year comes from determining the NOx reductions required to achieve a 1 
ppb decrease in ozone (i.e., the smallest change that is measurable at controlling 
monitors).  The isopleths for the Arvin and Fresno-Sierra Sky Park monitors show 
that an 8.8 tons per day reduction in NOx will be required to achieve a 1 ppb 
decrease in ozone concentrations at those monitoring sites. 

 
As discussed earlier, the methodology used to compute the maximum feasible travel 
and NOx reductions took no short cuts in limiting the potential reductions for the 
applicable control measures.  Since this analysis shows that the maximum feasible NOx 
reductions from implementing all applicable TCMs will be approximately 7 tons per day 
in 2020 and 5 tons per day in 2023, it will not be possible to advance 8-hour ozone 
attainment in San Joaquin Valley by a single year using any of the criteria identified 
above.   
 
Since the analysis indicates that the combination of local RACM will not advance 
attainment by a full year, no further efforts to adopt local commitments for the Plan are 
necessary.  
 
It is important to note that Table 11-1 has been updated for the Revised Proposed 2007 
Ozone Plan.  However, the modifications are minor (i.e., attainment gap in 2020 
modified from 101 to 99 and attainment gap in 2023 modified from 85 to 82) and do not 
impact the conclusions of this RACM evaluation.   
 
Adoption of a Congestion Mitigation and Air Quality (CMAQ) Policy 
 
The purpose of the CMAQ program is to fund transportation projects or programs that 
will contribute to attainment or maintenance of the national ambient air quality standards 
(NAAQS) for ozone, carbon monoxide (CO), and particulate matter (PM). While all 
CMAQ funding must go to transportation-related projects that demonstrate an air quality 
benefit, the eight SJV MPOs currently have different criteria and processes for 
allocating funding to eligible agencies.  There is currently no minimum cost-
effectiveness established for the CMAQ program, and according to recent studies, the 
numbers vary widely across the country.   
 
In addition to the local RACM approach, the SJV MPOs are voluntarily developing a 
standardized process across the Valley for distributing 20 percent of the CMAQ funds to 
projects that meet a minimum cost-effectiveness beginning in FY2011.  This policy will 
focus on achieving the most cost-effective emission reductions, while maintaining 
flexibility to meet local needs.   
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The policy is scheduled to be implemented in FY 2011 because the current federally 
approved 2007 Federal Transportation Improvement Programs (FTIPs) have committed 
CMAQ funds through FY 2009 and in some cases, regional commitments through FY 
2010.  In addition, the current CMAQ programming assists in implementing approved 
local RACM (Amended 2003 PM-10 Plan) that are currently committed through 2010.    
Due to changes in project costs and technology over time, the MPOs will revisit the 
minimum cost-effectiveness standard, as well as policy feasibility.  A periodic review of 
the policy is necessary due to potential changes in federal transportation legislation, 
apportionments, and project eligibility.  Should future transportation legislation not 
include CMAQ funding, this policy will no longer be in effect.   
 

 9.2.3 Conformity Budgets 
 
Section 176(c) of the FCAA outlines the conformity provision of the Clean Air Act.  
Federal actions are required to conform to the SIP’s purpose of eliminating or reducing 
the severity and number of exceedances of the NAAQS and achieving expeditious 
attainment of these standards.  The FCAA distinguishes transportation actions [those 
undertaken by the Federal Highway Administration (FHWA) or the Federal Transit 
Administration (FTA)] from all other federal actions. 
 
Metropolitan Planning Organizations (MPOs) must make findings that the regional 
transportation plans (RTPs) and transportation improvement programs (TIPs) conform 
to the SIP.  They submit this conformity finding along with the RTP and TIP, to FHWA 
and FTA for approval.  The conformity finding must demonstrate that the emissions 
associated with the RTP and TIP do not exceed “emission budgets” that are contained 
in the SIP.   
 
The District’s Amended 2002 and 2005 Rate of Progress Plan for San Joaquin Valley 
Ozone established subarea emissions budgets for each county for VOC and NOx for 
2005; in addition, the 2003 PM10 Plan established subarea emissions budgets for each 
county for NOx and PM for 2005, 2008 and 2010 and includes a trading mechanism.  
The Extreme Ozone Attainment Demonstration Plan established subarea county 
emissions budgets for VOC and NOx for 2008 and 2010.  EPA published the notice of 
adequacy determination in the February 15, 2005 Federal Register, effective March 2, 
2005.  This Revised Proposed 2007 Ozone Plan establishes subarea county emission 
budgets for ROG and NOx for the Extreme Classification horizon years 2008, 2011, 
2014, 2017, 2020, and 2023. 
 
The emission budgets are based on the latest MPO VMT data and speed distributions 
(see Draft 2007 Conformity Analyses) where available.  The EMFAC 2007 model runs 
include the updated VMT through adjustments to vehicle population per the EPA 
approved ARB Recommended Methods for use of EMFAC2002 To Develop Motor 
Vehicle Emissions Budgets and Assess Conformity (note that ARB has indicated the 
methods will remain unchanged with the transition to EMFAC 2007).  Updated speed 
distributions are input directly.  If updated MPO VMT data and speed distributions were 
not available, the EMFAC 2007 default data was used.   
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It is important to note that the EMFAC 2007 model requires a WIS interface adjustment 
for the population function.  As a result, the individual MPO runs are executed for the 
San Joaquin Valley Air Basin by Sub-Area.  These budgets will be adjusted with the 
updated EMFAC 2007 model prior to ARB adoption of the Plan.   
 
Both District and ARB control measures that are included in the Plan that affect on-road 
mobile sources have been included in the conformity emission budgets.  District 
controls include:   

• existing Indirect Source Mitigation and School Bus Fleets rules (see Table B-1) 
• proposed Employee Trip Reduction (see Table 8-1).   

 
ARB controls include:   

• existing Reflash, Idling, and Moyer (see Table B-2) 
• proposed passenger vehicle and truck measures included in the Draft State 

Strategy (see Table 9-4).   
 
While valley-wide emission reductions are presented throughout the Plan, by County, 
emission reduction estimates have been estimated for inclusion in the conformity 
emission budgets.  In general, by County emission estimates were calculated by 
distributing the valley-wide emission reductions by population or ratio of emissions sub-
category to total motor vehicle estimate (e.g., heavy-duty truck emissions/total motor 
vehicle emissions).  Table 9.3 reflects these emission reductions.  Detailed 
documentation supporting the conformity emission budget development is contained in 
Appendix C.   
 
The budgets are derived starting with the projections from ARB’s EMFAC 2007 on-road 
mobile source emission factor model (using the San Joaquin Valley Air Basin by Sub-
Area option).  These are adjusted to account for any baseline emission reductions not 
included in the model.  New emission reduction commitments are also subtracted from 
the adjusted baseline to arrive at the conformity budgets.  It is important to note that 
Section 93.124(e) of the federal conformity rule indicates that nonattainment areas with 
more than one MPO may establish motor vehicle emission budgets for each MPO in the 
implementation plan.  As a result, County-level emission budgets are provided in this 
plan.  The following is the 2023 budget calculation for Fresno County.  The calculation 
methodology for the other years and counties is identical.   
 
 ROG NOx 

Emissions Baseline   
Baseline EMFAC 2007 9.08 22.89 
Existing Local Reductions 0.00 0.31 
Existing State Reductions 0.01 2.71 
Adjusted Baseline 9.07 19.87 

New/Proposed Control Measures   
Local Reductions 0.16 0.06 
State Reductions 1.14 4.21 
Conformity Emissions Budgets* 7.8 15.7 
* Rounded up to the nearest tenth.   
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Table 9.3  Transportation Conformity Budgets1 

 

2008 2011 2014 2017 2020 2023 County ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx 
Fresno 18.6 58.5 15.5 47.9 12.9 37.2 11.1 29.1 8.0 16.9 7.8 15.7 

Kern (SJV) 18.1 93.9 15.7 79.4 13.5 64.1 11.6 49.5 8.5 28.4 8.1 24.8 
Kings 3.9 18.3 3.4 15.9 2.8 12.3 2.3 9.4 1.7 5.3 1.6 4.7 

Madera 4.5 14.6 3.7 12.2 3.1 9.8 2.6 7.8 1.9 4.8 1.9 4.4 
Merced 7.4 35.5 6.2 28.8 5.1 22.3 4.2 17.1 2.9 9.9 2.8 9.0 

San 
Joaquin 

13.9 39.9 12.1 34.7 10.1 27.8 8.6 21.3 6.3 12.7 6.3 11.9 

Stanislaus 10.5 26.7 9.0 22.3 7.5 17.2 6.5 13.4 4.9 8.0 4.6 7.1 
Tulare 10.5 23.4 9.2 20.9 7.7 16.6 6.7 13.1 5.2 8.4 4.8 7.4 

1 All emissions are expressed as summer tons/day, and were derived using EMFAC2007, (November 1, 2007) with updated vehicle 
population and vehicle miles traveled data where available.  The budget was established by taking the EMFAC results, subtracting 
by County, emission reductions from District and ARB control measures and rounding up to the nearest tenth if the hundredths 
place was “1” or higher.  See Appendix C for detailed documentation supporting the conformity emission budget development.   
 

9.3  SUMMARY OF THE NEW STATEWIDE STRATEGY UNDER EVALUATION BY 
THE AIR RESOURCE BOARD STAFF 
 
The ARB is developing a new statewide emission reduction strategy to achieve 
additional reductions needed to bring areas of the State into attainment of both the 
federal PM2.5 and ozone standards.  The State Strategy currently under development 
will provide the next installment of new reductions.  The currently quantified emission 
reduction estimates from the mix of concepts being evaluated for the statewide strategy 
are shown in Table 9-4.  We have also included a list of short descriptions of the 
measures under evaluation by ARB staff. 
 
ARB staff continues to provide opportunities for the public to provide input on the 
California’s State Implementation Plan efforts.  ARB staff held a SIP Symposium in 
October of 2006 and a workshop in November.  ARB staff participated in SIP workshops 
conducted by the staff of the San Joaquin Valley APCD to discuss how the statewide 
control measures fit into local 8-hour ozone strategy.  Additionally, ARB staff will hold 
workshops around the State to get input on the control measures under consideration in 
Spring of 2007.  ARB staff will bring the proposed Statewide Strategy before the Air 
Resources Board for consideration in the Spring of 2007.  In June 2007, the Air 
Resources Board will consider the Valley’s ozone SIP, which will incorporate the 
emission reduction benefits in the San Joaquin Valley of the proposed State Strategy. 
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Table 9-4  Emission Reduction Estimates* for the San Joaquin Valley from Near 
Term Measures Under Evaluation for State and Federal Measures  

2014 2020 2023 
Proposed New SIP Measures 

NOx ROG NOx ROG NOx ROG 

ON-ROAD SOURCES       
Passenger Vehicles 3.8 6.5 2.7 4.1 2.1 3.3 
  Smog Check Improvements (BAR) 3.3 2.9 2.4 2.2 2.1 1.9 
  Expanded Vehicle Retirement 0.5 0.7 0.3 0.3 0.0 0.1 
  Modifications to Reformulated Gasoline Program -- 2.9 -- 1.6 -- 1.3 
Trucks 61.4 6.4 30.2 3.3 21.2 2.3 
  Cleaner In-Use Heavy-Duty Trucks 61.4 6.4 30.2 3.3 21.2 2.3 
  On-Road Sub-Total for Conformity Budgets NA NA 32.9 7.4 23.3 5.6 
GOODS MOVEMENT SOURCES 7.2 0.5 15.6 1.2 16.4 1.3 
  Auxiliary Ship Engine Cold Ironing and Other Clean Technology -- -- -- -- -- -- 
  Cleaner Main Ship Engines and Fuel -- -- -- -- -- -- 
  Port Truck Modernization -- -- -- -- -- -- 
  Accelerated Introduction of Cleaner Line-Haul Locomotives* 7.2 0.5 15.6 1.2 16.4 1.3 
  Clean Up Existing Harbor Craft -- -- -- -- -- -- 
OFF-ROAD SOURCES       
Off-Road Equipment 4.8 0.8 4.9 0.8 4.0 0.6 
  Cleaner In-Use Off-Road Equipment (over 25hp) 4.8 0.8 4.9 0.8 4.0 0.6 
Agricultural Equipment NYQ NYQ NYQ NYQ NYQ NYQ 
       
Other Off-Road Sources 0.1 4.0 0.4 8.9 0.6 11.5 
  New Emission Standards for Recreational Boats 0.1 1.2 0.4 3.8 0.6 5.3 
  Expanded Off-Road Recreational Vehicle Emission Standards -- 2.2 -- 4.0 -- 4.8 
  Portable Outboard Marine Tank Evaporative Standards -- 0.3 -- 0.5 -- 0.5 
  Refueling Gasoline Storage Tank Evaporative Standards -- 0.1 -- 0.4 -- 0.6 
  Gas Station Fueling Hose Evaporative Standards -- 0.2 -- 0.2 -- 0.3 
  Enhanced Vapor Recovery for Above Ground Storage Tanks -- NYQ -- NYQ -- NYQ 
AREAWIDE SOURCES       
Consumer Products -- 3.2 -- 3.6 -- 3.8 
  Consumer Products Program -- 3.2 -- 3.6 -- 3.8 
Pesticides -- NYQ -- NYQ -- NYQ 
  DPR 2008 Pesticide Plan -- -- -- -- -- -- 
Total Emission Reductions from Proposed New Measures 77 21 54 22 44 23 

NYQ – Not Yet Quantified 
* Estimated benefits of the State Strategy are subject to change and are not considered final until the Air Resources 
Board adopts them as the 2007 State Strategy.  The State of California’s commitments for ozone attainment in the 
San Joaquin Valley will be for emission reductions in 2020 and 2023.  Benefits in 2014 are provided for informational 
purposes only and may be revised as the District develops the Valley’s PM2.5 Attainment Plan. 
** Requires U.S. EPA Action 
*** The California Department of Pesticide Regulation (CDPR) is developing a suite of new pesticide emission 
reductions measures for inclusion in the Statewide Strategy.  CDPR will provide the estimated benefits of these 
measures in the future as part of the State Strategy. 
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Overview of the Statewide Strategy Under Development 
 
Responsibility for implementing emission reduction measures is shared between the 
agencies with primary responsibility for controlling air pollution in California:  the State 
Air Resources Board (ARB), 35 local air pollution control and air quality management 
districts (air districts), and the U.S. Environmental Protection Agency (U.S. EPA). 
 
ARB is responsible for controlling emissions from mobile sources (except where federal 
law preempts ARB’s authority) and consumer products, developing fuel specifications, 
establishing gasoline vapor recovery standards and certifying vapor recovery systems, 
providing technical support to the districts, and overseeing local district compliance with 
State and federal law.  The State Department of Pesticide Regulation is responsible for 
control of agricultural, commercial and structural pesticides, while the Bureau of 
Automotive Repair runs the State’s Smog Check programs to identify and repair 
polluting cars. 
 
In the San Joaquin Valley, emission reductions from the existing federal, State, and 
local source control program are not enough to attain the federal standards, further 
emission reductions from new strategies must be achieved in order meet the emission 
reduction target.  Generally, the new strategies under consideration by ARB staff are 
summarized below.  More information on the Air Resources Board staff’s ozone 
planning activities is available online at: 
 

http://www.arb.ca.gov/planning/sip/2007casip.htm  
 
Passenger Vehicles  
 
Improvements and Enhancements to California’s Smog Check Program 
 
 Low Pressure Evaporative Test.  Require low pressure evaporative system 

testing and repair of evaporative system leaks for all vehicles subject to Smog 
Check inspection.   

 
 More Stringent Cutpoints.  More stringent pass/fail cutpoints would require more 

cars to be repaired, and help ensure more complete and durable repairs.   
 
 Annual Inspections for Older Vehicles.  Inspect older vehicles annually rather 

than every two years.  Older vehicles tend to have greater deterioration of emission 
controls, and consequently, higher emissions.   

 
 Annual Inspections for High Annual Mileage Vehicles.  Inspect annually, rather 

than every two years, vehicles that accrue very high mileage on an annual basis.  
High mileage vehicles tend to have greater deterioration of emission controls, and 
consequently, higher emissions.   
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 Add Visible Smoke Test.  As part of the Smog Check test, include a check for 
visible smoke to identify vehicles with excess particulate matter (PM) emissions.   

 
 Inspection of Light and Medium Duty Diesels.  Include light and medium duty 

diesel vehicles in the Smog Check program to provide for improved maintenance 
and reduced emissions for this part of the fleet, and require the repair of poorly 
maintained or old emission systems.   

 
 Inspection of Motorcycles.  Include motorcycle inspections as part of Smog 

Check.  Studies indicate that motorcycles are subject to high rates of exhaust 
system tampering.   

 
Expanded Passenger Vehicle Retirement.  Increase the number of vehicles that are 
voluntarily retired by implementing a scrappage program for vehicles that are off cycle 
from their Smog Check inspections. 
 
Modifications to Reformulated Gasoline Program.  Modify California’s Reformulated 
Gasoline Program to offset ROG emissions due to the increased use of ethanol.  This 
rulemaking activity is currently underway and is intended to fully mitigate the emission 
increase, which has been incorporated in the current emissions inventory. 
 
Trucks 
 
Cleaner In-Use Heavy-Duty Trucks.  This proposed measure is a comprehensive in-
use diesel truck emissions reduction program that includes a fleet modernization rule 
and an enhanced screening and repair program.  Fleet modernization would focus on 
overcoming the typically slow rate of heavy-duty truck turnover by requiring truck 
owners to meet specified emission levels through replacing or cleaning up the oldest 
trucks in their fleets, and would also include a program for out-of-state trucks.  ARB’s 
roadside heavy-duty vehicle inspection program would be expanded to more effectively 
identify and screen trucks that need emission control system repairs. 
 
GOODS MOVEMENT SOURCES 
 
Auxiliary Ship Engine Cold Ironing and Other Clean Technology.  Reduce 
emissions from ships at berth with at-dock technologies such as cold ironing (electrical 
power) and other clean technologies. 
 
Cleaner Main Ship Engines and Fuel.  Further reduce emissions from main engines 
through added retrofits such as selected catalytic reduction.  Support efforts by ports 
and appropriate local entities to encourage the accelerated use of cleaner ships and 
rebuilt engines through other tools such as lease restrictions.  Require ships to use low 
sulfur diesel fuel in main engines when operating within 24 nautical miles of shore.   
 
Port Truck Modernization.  Retrofit or replace older heavy-duty diesel trucks that 
service ports.  Work with port authorities to prevent adding older trucks to the fleet.  
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ARB rulemaking process for this proposed measure has begun.  ARB has started the 
rulemaking process for this proposed measure.   
 
Accelerated Introduction of Cleaner Line Haul Locomotives.  Replace existing 
locomotive engines with cleaner Tier 3 engines beginning in 2012 and conduct 
concurrent rebuilds of older engines to Tier 2.5 standards.  This measure can only occur 
once U.S. EPA adopts Tier 3 engines standards for locomotives. 
 
Clean Up Existing Commercial Harbor Craft.  Require owners of existing commercial 
harbor craft to replace old engines (both propulsion and auxiliary) with newer cleaner 
engines and/or add emission control technologies that clean up engine exhaust.  ARB 
rulemaking for this proposed measure is underway. 
 
OFF-ROAD SOURCES 
 
Off-Road Equipment 
 
Cleaner In-Use Off-Road Equipment.  Establish fleet average emission limits for off-
road equipment (over 25 horsepower) that would require older, dirtier engines to be 
replaced with engines reflecting current technologies or retrofitted with emission control 
devices.  ARB rulemaking for this proposed measure is in process. 
 
Agricultural Equipment 
 
Agricultural Equipment Fleet Modernization.  Once PM2.5 emission reduction needs 
are identified, accelerate as needed, the modernization of the fleet of agricultural 
equipment used in California, removing older, dirtier equipment from service to be 
replaced with engines reflecting cleaner technologies. 
 
Other Off-Road Sources 
 
New Emission Standards for Recreational Boats.    Adopt catalyst-based standards 
(5 g/kW-hr) for new outboard engines and evaporative emission standards to address 
all sources of recreational boat evaporative emissions. 
 
Off-Road Recreational Vehicle Expanded Emission Standards.  Adopt exhaust and 
evaporative emission standards to reduce the amount of reactive organic gases from 
off-highway motorcycles and all-terrain vehicles. 
 
Portable Outboard Marine Tank Evaporative Standards.  Set evaporative standards 
for removable fuel tanks used on outboard recreational boats. 
 
Refueling Gasoline Tank Evaporative Standards.  Set evaporative standards for 
refueling gasoline tanks typically mounted on large recreational vehicles and used to 
refuel other smaller vehicles. 
 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Chapter 9: Local, State, and Federal Controls  
2007 Ozone Plan  

9-15

Gas Station Refueling Hose Evaporarative Standards.  Set evaporative standards 
for gas station pump hoses. 
 
Enhanced Vapor Recovery for Above Ground Storage Tanks.  Implement an 
enhanced vapor recovery certification process and new performance standards and 
specifications for these large tanks used extensively in agricultural operations. 
 
Consumer Products 
 
Tighten Standards.  Tighten standards or require product reformulation for consumer 
products categories through several rulemakings through 2010. 
 
Pesticides 
 
New Pesticide Strategies.  The California Department of Pesticide Regulation will 
further reduce emissions from commercial and agricultural pesticide use in California 
through reformulation, reduced usage, and innovative technologies and practices. 
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CHAPTER 10:  REASONABLE FURTHER PROGRESS  
 

10.1  INTRODUCTION 
 
This chapter explains and demonstrates reasonable further progress (RFP) and 
quantitative milestones that are required until the SJVAB reaches attainment of the 
federal 8-hour ozone air quality standard.  The data in this chapter is based on 
information that has been provided in other chapters and appendices of this plan.  The 
information and conclusions presented here are based on the best available information 
as of January 2007, but are subject to change.   
 
 

10.2  REASONABLE FURTHER PROGRESS REQUIREMENTS 
 
RFP requirements for 8-hour ozone are outlined in EPA’s Phase 2 rule implementing 
the 8-hour ozone standard (70 FR 71631-71652).  Nonattainment areas for 8-hour 
ozone that have already met the 15% VOC emission reduction requirement for the 1-
hour ozone standard are subject to the RFP requirement1 to obtain an average of 3% 
annual reductions of VOC and/or NOx emissions reductions for the first 6 years after the 
baseline year and every subsequent 3 years out to the attainment date.  EPA approved 
the SJVAB’s 1994 Ozone Attainment Demonstration Plan and its 15% rate of progress 
(ROP) demonstration in the Federal Register on January 8, 1997, effective February 7, 
1997 (62 FR 1172).  The District has submitted periodic Milestone Compliance 
Demonstrations (the most recent of which was submitted to ARB in March 2006) to 
show retrospectively that the emissions reductions required through ROP have occurred 
in the SJVAB. Therefore, the SJVAB has met the initial 15% VOC reduction 
requirement.  
 
The SJVAB must now obtain an average of 3% annual reductions of VOC or NOx 
emissions for the first 6 years after the baseline year and every subsequent 3-year 
period until the attainment year.  The baseline year is 2002 (70 FR 71631), so the six-
year milestone is 2008.  The 3-year milestone years are 2011, 2014, 2017, 2020, and 
2023.  The year 2023 is also the expected actual attainment year for extreme areas. 
 
 

                                            
1 In CAA section 172(2) and the final 8-hour ozone rule (70 FR 71612-71705) 
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10.3  REASONABLE FURTHER PROGRESS CALCULATIONS 
 
The CAA specifies the “baseline” from which each milestone’s emission reduction is 
calculated [Title I, Part D, Section (b)(1)(C) and (D)].  Previous requirements were 
revised by the EPA’s Final Rule to Implement the 8-Hour Ozone National Ambient Air 
Quality Standard; Final Rule.  Under the new rule, RACT, I/M, and RVP adjustments to 
the RFP inventories are no longer required since each was completely in place by 1996 
and, therefore, already accounted for in the 2002 baseline.  Though emissions 
eliminated by the federal motor vehicle control program (FMVCP) must be subtracted 
from the actual emissions occurring in the 2002 baseyear and in future year milestones,  
ARB’s analysis indicates that FMVCP is zero for all years.  
 
The RFP calculation starts with emissions inventory adjustments.  Since the official 
emissions inventories developed for this plan (see Appendix B) only include District 
rules adopted through May 2005, the reductions being achieved by rules adopted 
between May 2005 and December 2006 are subtracted from the initial baseline.  Also, 
the District’s control measure development process revealed source categories that 
required emissions inventory revisions.  The initial baseline inventories are adjusted by 
this amount also.  These source category adjustments and the adjustments for the 
District’s adopted rules are in Table B-1.   
 
ARB also proposed as series of adjustments for measures already adopted, and these 
are summarized in Table B-2.  Table 10-1 shows the emissions inventory adjustments 
for VOC and NOx.   
 

Table 10-1  Adjusted Emissions Inventory (in tons per day) 
 

Description 2002 2008 2011 2014 2017 2020 2023 
VOC 

O3SIP Inventory (Table B-4) 419.6 381.5 370.6 361.7 357.7 358.1 363.1
 Subtract  District Adjustments (Table B-1)1 -55.1 -51.5 -42.6 -48.2 -48.7 -50.1 -51.6

Subtract ARB Adjustments (Table B-2) 0.8 2.4 2.5 2.6 2.6 2.7 2.7
Adjusted VOC Inventory Before Plan 
Control Strategy 474 431 411 407 404 406 412 

NOx 
O3SIP Inventory (Table B-3) 638.3 597.8 531.4 458.2 396.9 351.9 322.1

Subtract District Adjustments (Table B-1) -5.5 6.7 14.8 17.1 15.7 13.1 10.4
Subtract ARB Adjustments (Table B-2) 1.5 23.3 23.1 21.6 19.2 17.1 16.7

Adjusted Inventory Before Plan Control 
Strategy 642 568 494 420 362 322 295 

1 Note that subtracting a negative value is equivalent to adding.  For example, the District has determined that 55.1 tpd of VOC 
emissions should be added to the 2002 baseline. 
 
 
Adjusted inventories are then used to determine whether RFP has been met.  For each 
milestone year, the percent reduction from the 2002 adjusted baseyear emissions 
inventory is calculated for both VOC and NOx.  If the sum of these percents is greater 
than or equal to the RFP requirement, then RFP has been met for that milestone.  Table 
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10-2 shows the percent calculations (based on the adjusted inventories from Table 10-
1).  The data is shown graphically in Figure 10-1.  Since the combined percent reduction 
surpasses the RFP requirement, the SJVAB meets RFP. 
 
 
 
Table 10-2  RFP Demonstration: Percent of Emissions Reductions from Base Year  

VOC NOx 

Year 

Adjusted 
Emissions 

(tpd) 
before 

Strategy a 

Adjusted 
Emissions 

(tpd) 
before 

Strategy a

2002 474 

Percent 
reductions 
from 2002 

642 

Percent 
reductions 
from 2002 

VOC % 
Reduced + 

NOx % 
Reduced 

 
Required 

RFP% 
 

RFP 
met? 

2008 431 9% 568 12% 21% 18% Yes 
2011 411 13% 495 23% 36% 27% Yes 
2014 407 14% 421 35% 49% 36% Yes 
2017 404 15% 363 44% 59% 45% Yes 
2020 406 14% 322 50% 64% 54% Yes 
2023 412 13% 295 54% 67% 63% Yes 

 

a From Table 10-1 
 
 

Figure 10-1  Reductions Surpassing RFP Milestone Requirements 
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10.4  REDUCTIONS BEYOND RFP FOR CONTINGENCY 
 
As discussed further in Chapter 11, EPA suggests that attainment plans provide the 
equivalent of one year of reasonable further progress reductions, which is 3% of the 
baseyear for ozone plans, to be set aside each year to satisfy the contingency measure 
requirement.  Table 10-3 shows that sufficient emissions reductions are being achieved 
in the baseline to satisfy both RFP and the 3% contingency requirement. 
 
 

Table 10-3  Contingency Measure Demonstration 
 

Column 1: 
VOC % Reduced + 
NOx % Reduced 

(Table 10-2) 

 
Column 2:
Required 

RFP% 
 

Percent beyond RFP 
available as 
Contingency 
reductions 

(Column 1-Column 2)

3% 
Contingency 

met? 

21% 18% 3% Yes 

36% 27% 9% Yes 

49% 36% 13% Yes 

59% 45% 14% Yes 

64% 54% 10% Yes 

67% 63% 4% Yes 
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CHAPTER 11:  CONCLUSION  
 

11.1  INTRODUCTION 
 
The District is proposing an innovative and exhaustive control strategy in this plan, and 
the reductions achieved by these programs will result in continuous air quality 
improvements throughout the Valley.  This chapter discusses the attainment year and 
classification as well as new permitting requirements and the District’s approach for 
contingency measures. 
 

11.2  SUMMARY OF CONTROL STRATEGY EMISSIONS REDUCTIONS 
 
Under the aggressive control strategy developed for this plan and presented in 
Chapters 6, 7, 8, and 9, and in related appendices, the District and the State of 
California will achieve the NOx emission reductions shown in Table 11-1. 
 
 
Table 11-1  Summary of NOx Emissions Reductions to be Achieved by this Plan, 

tons per day 
 
 NOx Emissions 2005 2012 2020 2023 
1 Baseline Emission Inventory - CCOS 1.06 (Table B-3) 630 506 352 322 
2 District Adjustments (Table B-1) +6 -17 -13 -10 
3 ARB Adjustments (Based on data from Table B-2) 1 -12 -23 -17 -17 
4 Adjusted Baseline Inventory 2 624 467 322 295 
5 District Regulatory Control Measures (Table 6-1)  -6.0 -8.0 -8.2 
6 District Innovative Strategies & Programs (Table 8-1)  -0.2 -0.3 -0.3 
7 State Control Measures (Table 9-4)  0 -54 -44 
8 District Incentive Control Measures – Assured Funding (Table 7-2)  -1.4 -0.7 -0.6 
9 Controlled Emissions from EPA-creditable emission reductions  459 259 242 
10 NOx Carrying Capacity for Ozone (Section 3-4) 160 160 160 160 
11 Attainment Gap (difference between line 8 and line 9)  299 99 82 
12 “Black Box” (Attainment Gap in 2023) 82 
1 ARB values for 2005 based on linear extrapolation of 2002 and 2008 data, and 2012 based on linear 
extrapolation of 2011 and 2014 data. 
2 Totals may vary slightly due to rounding 
 
Modeling conducted by ARB indicates that the Valley’s NOx carrying capacity for ozone 
is about 160 tons per day.  To reach this level, NOx emissions would need to be 
reduced by about 75% from the 2005 level.  As shown in Table 11-1, in 2012, the 
effective attainment deadline for Serious ozone areas, the controlled NOx emissions 
considering federally creditable reductions, are 460 tons per day.  Similarly in 2020, the 
effective attainment deadline for Severe ozone areas, the controlled NOx emissions 
considering federally acceptable reductions are 259 tons per day.  Summing up all of 
the technologically feasible controls that are also federally creditable, it is clear that the 
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Valley cannot achieve the 75% NOx reduction by 2012 or 2020, and therefore cannot 
legally pursue the Serious or Severe ozone classifications.  The only option for the 
Valley is the Extreme classification.   
 
Table 11-2 shows the VOC reductions to be achieved by this plan.  The carrying 
capacities discussed in Chapter 3 and Appendix F show that while both VOC and NOx 
reductions advance attainment in the near term, the diminishing return for VOC has no 
significant impact on final attainment.  Therefore, VOCs are not included in the “Black 
Box” strategy. 
 
 
Table 11-2  Summary of VOC Emissions Reductions to be Achieved by this Plan, 

tons per day 
 
 VOC Emissions 2005 2012 2020 2023 
1 Baseline Emission Inventory - CCOS 1.06 (Table B-4) 399 367 358 363 
2 District Adjustments (Table B-1) +60 +43 +50 +52 
3 ARB Adjustments (Based on data from Table B-2) 1 -2 -3 -3 -3 
4 Adjusted Baseline Inventory 2 457 407 405 412 
5 District Regulatory Control Measures (Table 6-1)  -26.5 -44.5 -46.3 
6 District Innovative Strategies & Programs (Table 8-1)  -0.6 -0.7 -0.7 
7 State Control Measures (Table 9-4)  0 -22 -23 
8 Controlled Emissions from EPA-creditable emission reductions  380 338 342 

1 ARB values for 2005 based on linear extrapolation of 2002 and 2008 data, and 2012 based on linear 
extrapolation of 2011 and 2014 data. 
2 Totals may vary slightly due to rounding 
 
 
 

11.3  EMISSION REDUCTIONS AND NONATTAINMENT CLASSIFICATION 
 
As shown in Table 11-1, the San Joaquin Valley Air Basin needs substantial reductions 
in NOx emissions in order to demonstrate attainment of the federal 8-hr ozone ambient 
air quality standards.  The District and the State of California (primarily the California Air 
Resources Board (ARB)) have conducted extensive reviews of source categories under 
their respective realms of authority to identify every viable emission reduction (or 
potential emission reduction) for attainment of the federal 8-hr ozone standard in the 
Valley.  This activity has included the time-proven techniques of rules and regulations 
(Chapters 6 and 9), the increasingly important incentive-based emissions reductions 
(Chapter 7), and innovative strategies and programs (Chapter 8).  To determine the 
effect of these reductions on future ozone air quality, the California Air Resources Board 
used state of the science photochemical modeling based on over $30 million in field 
studies and data analysis on air pollution in the San Joaquin Valley.  Results show that 
reductions from state and District control measures are not sufficient to demonstrate 
attainment of the standard. 
 
Given the information presented at the July 2006 Town Hall meetings and in the 
Executive Summary on the Valley’s carrying capacity for ozone air pollution, the need 
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for massive reductions is not a surprise.  The Valley has a low carrying capacity for 
emissions of ozone precursors due to its geography and climate; a small amount of 
emissions in the Valley can produce a large ozone nonattainment problem.  As an 
example, the Valley’s emission density for ozone precursors is much less than that of 
Los Angeles, and yet the Valley’s ozone problems often equal or exceed the magnitude 
of the Los Angeles problem. 
 
EPA’s implementation of the 8-hr ozone standard under the federal Clean Air Act as 
amended in 1990 resulted in an initial nonattainment area classification for the Valley 
that did not truly reflect this sensitivity of the Valley to ozone precursor emissions.  EPA 
was limited by the Clean Air Act to classify 8-hr ozone nonattainment areas according to 
their 8-hr ozone design value; for the Valley, this resulted in a classification of serious 
nonattainment.  The 8-hour standard is generally viewed as more stringent than the 
former 1-hour standard, yet the Valley’s classification improved by two categories 
under EPA’s transition from 1-hr to 8-hr ozone.  In its written comments to EPA on the 
8-hr ozone classification approach, the District noted that basing classifications only on 
design value would likely lead to under-classifying areas (such as the Valley) that have 
high numbers of days per year over the standard yet design values not reflecting a large 
nonattainment problem.  Thus the Valley’s initial classification of serious nonattainment, 
with an attainment date of June 15, 2013, did not truly capture the seriousness of the 8-
hour ozone nonattainment problem in the Valley. 
 
The large magnitude of the emissions reductions needed for attainment of the federal 8-
hr ozone standards means that the District and the State have left “no stone unturned” 
in coming up with new ways to reduce emissions, either through rules and regulations, 
incentives, or innovative programs.  While this exercise was a necessary and critical 
step for demonstrating attainment, it also highlights an issue regarding the creditability 
of incentive-based emission reductions.  Current EPA policy and guidance allow 
incentive-based reductions to be used to meet federal Clean Air Act requirements in 
SIPs in narrowly defined areas.  The incentive-based emission reductions needed for 
the Valley transcends the borders of the existing EPA programs, thereby triggering the 
need to propose revisions to operation of the District’s incentive program, as discussed 
in Chapter 7.  The District will need to revise its incentive program to ensure SIP 
creditability for all incentive funds used to meet federal Clean Air Act requirements; 
without these revisions to the incentive program, emissions reductions from incentives 
could not be creditable and would create another approvability issue. 
 
As shown in Table 11-1, the Valley needs emission reductions above and beyond all 
that can be identified from District and State rules, regulations, known incentives and 
innovate programs in order to demonstrate attainment of the federal 8-hr ozone 
standard.  The gap between emissions reductions that have been identified and those 
that are needed ranges from 300 tpd of NOx in 2012 to 82 tpd of NOx in 2023.  The 
presence of any such gap, regardless of magnitude, means that the plan has failed to 
demonstrate attainment and would therefore not be approvable by EPA.  No technology 
currently available or on the horizon is capable of providing the necessary emission 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 

 

Chapter 11: Conclusion 
2007 Ozone Plan 

11-4

reductions to fill the emissions reduction gap for any of the Clean Air Act milestone 
years.   
 
The District and the State thus find themselves in the position that a good portion of the 
reductions needed for attainment, while identified, would not be approvable by EPA 
either because of dependence on incentives or because of reductions that are needed 
to show attainment but that have not been identified using technology either available or 
on the horizon (Table 11-1 shows that for the Valley, the emissions reduction gap is the 
dominant issue as compared to incentives, due to the relative magnitudes of the 
emission reductions).  The federal Clean Air Act provides a mechanism to allow 
nonattainment areas to develop approvable plans under these circumstances.  The 
mechanism consists of the ability of a state to request a reclassification to extreme 
nonattainment [Section 181(b)(3)], and the ability of extreme nonattainment areas to 
allocate future emissions reductions needed to demonstrate attainment to a category of 
“future technologies” or “long-term” measures that are not yet identified [Section 
182(e)(5)]; this category of measures is often referred to as the “black box” because the 
agency using this provision can not see into the category to identify specifically how 
these reductions will be achieved.  Reclassification to extreme would change the 
Valley’s attainment date from June 15, 2013 to June 15, 2024. 
 
The seriousness of the Valley’s 8-hr ozone problem, the aggressive historical emission 
control program in the Valley and the architecture of the federal Clean Air Act force the 
District and ARB to implement the only administrative option available to develop an 
EPA-approvable plan: request a reclassification to extreme nonattainment for 8-hr 
ozone.  The extreme classification is the only classification under the federal Clean Air 
Act that allows a SIP to allocate emission reductions to technologies not yet identified.  
The District does not view this option as a delay in cleaning up the air for 8-hr ozone for 
a number of reasons.  First, the District will complete all of its emission control 
measures for sources under its authority to control on schedule for its initial 
classification of serious nonattainment.  Second, the District will aggressively pursue 
new funding to implement incentive programs to either control emissions from sources 
outside of its direct authority (such as on-road motor vehicles) or that have limited 
financial means to further reduce emissions.  The pursuit, acquisition, and spending of 
incentive funds is being done as expeditiously as possible and is not being slowed down 
by a change in attainment date.  Third, the District is pressuring ARB and EPA to 
accelerate their emission reductions so that sources under state and federal control can 
reduce their emissions as expeditiously as possible to provide clean air benefits to the 
Valley.   
 
The District’s goal is to achieve attainment of the 8-hr ozone standard before the legal 
deadline for extreme areas, much as it did for the federal PM10 standards (EPA found 
the Valley to be in attainment of the federal PM10 standards in 2006, four years before 
the deadline of 2010).  For this reason, residents of the Valley will experience improving 
air quality as emissions are reduced over time; even the most problematic locations 
such as the Arvin air quality monitor would experience reduced ozone levels and 
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reduced number of days over the level of the standard as the emission reductions are 
achieved. 
 
 

11.4  MAJOR SOURCE THRESHOLDS 
 
The decision to reclassify to extreme nonattainment for the federal 8-hr ozone air quality 
standards will have implications for the District’s permitting processes.  As noted in 
Chapter 2, the federal Clean Air Act (CAA)requires extreme nonattainment areas to 
define a major source as one whose potential emissions of ozone precursors meet or 
exceed 10 tons per year.  This lower major source threshold affects implementation of 
two permitting programs: New Source Review (NSR) and Title V permitting.  
 
Title V permits are required of facilities with potentials to emit that exceed the major 
source thresholds.  The lower major source threshold under extreme nonattainment 
would require an estimated 150 more non-agricultural sources to obtain Title V permits 
in the SJVAB.  In addition, the lower major source threshold will also change the 
permitting requirements for agricultural sources.  The impact of the lower thresholds for 
agricultural sources may, to some extent, be lessened because of the emissions 
reductions that are occurring with current regulatory and incentive programs.  For those 
facilities that will be required to obtain new permits, the District is committed to further 
streamlining the permitting process and working with industry representatives to provide 
extensive outreach.  
 
The District’s NSR program requirements already meet some “extreme” levels (offsets 
at 10 tons per year) due to California Clean Air Act requirements, but some changes 
would be necessary.  For instance, the offset ratio would change to the higher level of 
1.5:1, with the option of a 1.2:1 ratio if the District is able to demonstrate use of best 
available control technology on all major sources.  The additional number of major 
sources and major modifications that would be proposed under an extreme rule would 
make it more difficult to demonstrate the District’s annual offset equivalency as required 
by Section 7 of Rule 2201.  Such impacts would necessarily be considered during the 
District’s development of an “extreme” NSR rule. 
 
 

11.5  LONG-TERM MEASURES  
 
As noted previously in this chapter and elsewhere in this plan, the District and ARB 
conducted an exhaustive search for emissions reductions under their respective 
authorities to implement in the Valley, and yet have not been able to identify measures 
to achieve all of the NOx emission reductions needed for demonstrating attainment of 
the federal 8-hr ozone standard.  For areas classified as extreme, as discussed 
elsewhere in this chapter, the federal CAA provides a mechanism that allows the EPA 
Administrator to approve a plan whose attainment depends on emissions reductions 
from unspecified measures.  Section 182(e)(5) says that emissions reductions from new 
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technologies not yet available at the time of plan submittal can be included in the plan 
as long as the submitting agency fulfills certain requirements (as discussed in Chapter 2 
and Appendix M).  Because new technologies often have long lead times for 
development, demonstration and deployment into the market place, emission control 
measures based on new technologies are often referred to as “long term measures.”  
The Preamble to the federal Clean Air Act also notes that measures “that may require 
complex analyses and decision making and coordination among a number of 
government agencies” are also candidates for long-term measures in extreme plans.  
The collection of these measures is often referred to as the “black box” because the 
exact mechanism for providing the magnitude of emission reductions needed is not 
known. 
 
The District’s 2007 Ozone Plan long-term strategy builds upon its short- and mid-term 
strategies.  As noted in Chapter 6 of this Plan, the District intends to have all of its 
control measures for 8-hr ozone completed on schedule for its initial classification of 
serious nonattainment.  These will then be followed by control measures developing 
from the “further study measures” described elsewhere in Chapter 6 (Table 6-2) and 
Appendix I; this mid-term strategy element calls for feasibility studies to be completed in 
the 2008-2012 time frame, with control measure development and eventual emission 
reductions to take place (for those measures that are determined to be worth pursuing) 
in years following.  The long-term strategy will come from new technologies now under 
development and available for deployment by the middle of the next decade and from 
regional, intergovernmental programs affecting emissions from land use decisions.  The 
following paragraphs describe elements of the District’s long-term strategy. 
 
Principal components of the long-term strategy are alternative fuels, advanced 
retrofit/replacement technologies, and smart growth/land use policies.  Some depend on 
refinements or enhancements to existing technologies, while others depend on 
substitution of new technologies for existing ones.  Note that technology development 
can refer to advances that achieve the same emissions reductions that are possible 
today, but at much lower cost in the future, as well as greatly enhanced emissions 
reductions in the future but at today’s cost.  Other measures are in the long-term 
category because they depend upon intergovernmental processes involving multiple 
agencies.  Table 11-1 (line 11) shows the magnitude of the Black Box as 82 tpd of NOx 
for the year 2023.  No Black Box is listed for any other year because the federal Clean 
Air Act only allows use of the Black Box for extreme nonattainment areas.  Thus the 
long-term measures would be used to supply 82 tpd of NOx reductions in 2023 in order 
to demonstrate attainment of the federal 8-hr ozone standard in the Valley. 
 

11.5.1  Alternative Energy Sources 
 
The term “alternative energy sources” is used broadly to mean not only cleaner burning 
fuels for diesel or internal combustion engines, but also alternatives to combustion such 
as fuel cells, batteries, photovoltaic, conservation, etc.  The District has been heavily 
involved through its incentive program in promoting shifts to alternative, cleaner burning 
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fuels.  Most of this activity has been directed at encouraging natural gas as an 
alternative to diesel for heavy-duty trucks, agricultural pumps, and buses.  Alternative 
fuels for motor vehicles may experience a change in the next 15 years due to increased 
actions by government, business and citizens to comply with state and possibly federal 
policies, incentives and rules to curb emissions of greenhouse gases.  Some of these 
measures could include changes to fuel or shifts to alternative motor vehicle fuels.  The 
District would need to analyze the effects that any such greenhouse gas measures 
would have on reducing emissions of NOx or VOC.  In addition, interest is growing in 
the U.S. to reduce dependence on imported oil; future government policies or other 
actions developed in response to this interest could switch fuels to other sources such 
as ethanol, biodiesel, or other domestic fuels. 
 
Development of improved batteries for on-road motor vehicle transportation is a growing 
area of interest among foreign and domestic automobile manufacturers.  As battery 
range increases and the ability to plug vehicles in to standard household electrical 
outlets for recharging becomes more commonplace, hybrid electric vehicles would 
become more popular, and light-duty vehicle emissions would decrease further.  The 
development and commercialization of plug-in hybrid vehicles in the near term may 
provide a bridge to further the development and deployment of partial zero emissions or 
of zero emissions vehicles.  The substitution of electric-based propulsion for some or all 
of the combustion-driven propulsion in light-duty vehicles will provide some air quality 
benefit.  A greater air quality benefit would result from the same substitution in heavy-
duty vehicles, though the technical challenges are much greater and may be less likely 
to be overcome in the 15 year time frame (e.g., in 2023 the Valley NOx emissions for 
heavy-duty trucks are almost 70% of the total on-road motor vehicle NOx emissions). 
The substitution of fuel cells for the combustion component in a hybrid electric vehicle 
would provide even greater emission reductions compared to a combustion only version 
of the same vehicle.   
 
Photovoltaics offer the air quality benefits of a zero emissions means of providing some 
household functions now done by combustion (such as space heating and water 
heating).  Although the extent of deployment of this technology in the past has been 
limited by its cost, the costs are decreasing and the use is becoming more widespread.  
Some of the emission source categories that would benefit from the technology are 
fairly minor in the SJ Valley, but further maturation of the technology and associated 
cost reductions could be of benefit to other source categories with higher emission 
reduction potential. 
 
Energy conservation (i.e., reducing energy demand) can be done through better 
insulation in buildings, the use of passive solar concepts such as building orientation 
and deciduous landscaping, and heat reflective building technologies to reduce air 
conditioning demand (and therefore the power generation that supplies the demand), 
and other approaches.  Many of the technologies are established, but their use is not 
yet widespread.  The District routinely comments along these lines, as part of the CEQA 
review process, on Valley development projects.  Even though the District does not 
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have land use authority, the repeated appearance of these types of comments on 
development projects over the next 15 years could influence their more widespread use. 
 
Chapter 8 describes some innovative strategies involving energy conservation that the 
District will pursue.  For other long-term technologies in this category, the District will 
monitor technology development and, in coordination with ARB and other districts, 
pursue and promote viable technologies that offer the potential for emission reductions 
in the future.  The District would continue to feature emerging, low-emission 
technologies at its annual symposia as appropriate. 
 

11.5.2  Advanced Retrofit/Replacement Technologies 
 
This measure involves the development, demonstration and deployment of technologies 
that could be used to retrofit or replace technologies now being used but that have high 
emissions and provide little opportunity for cost effective emissions reductions.  These 
could be completely new engines for trucks, tractors, buses or other on/off-road 
vehicles.  In some cases, clean engines have penetrated some source categories such 
as trucks, but the technology penetration has lagged in other categories such as 
tractors.  Natural gas engines may be another option that develops rapidly starting in 
the near-term such that it would have appreciable market term within the 15-year period 
of interest for the SJ Valley.  For locomotives dedicated to the Valley, current diesel 
locomotives used for primarily Valley operation could be replaced with hybrid (Green 
Goat) locomotives, alternative fuel locomotives, or fuel cell locomotives in the future.  
The District’s incentive program has already helped provide a Green Goat switching 
locomotive for use in the Valley. 
 
The technology could also be retrofit devices that reduce NOx emissions such as 
selective catalytic reduction or diesel oxidation catalysts.  New requirements for the use 
of low-sulfur diesel fuel may facilitate the introduction and use of many retrofit 
technologies that did not work as well with high-sulfur fuels.  These technologies include 
exhaust gas recirculation and improved fuel injection.  In this case the original engine 
would remain, but other equipment would be added to reduce emissions from that 
engine. 
 
A “big picture” variation of this concept is to rethink the Valley’s goods and commodities 
movement infrastructure to design ways to minimize emissions from the production, 
distribution, and processing of agriculture products.  This strategy would consider 
dramatically reducing the number of diesel trucks used to distribute crops and replace 
them with a centralized commodity distribution system that incorporates advanced 
concepts such as Maglev or other linear induction technologies.  Greater use of cargo 
containers and truck/rail combinations would also be considered.  The Intermodal 
Facility and Distribution Center proposed for Shafter in order to provide rail access from 
the Valley to the Port of Oakland is an example of the type of project represented by this 
category.  Short sea shipping is another promising idea that could be a key component 
of this strategy. 
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For technologies in this category, the District will monitor technology development and, 
in coordination with ARB and other districts, pursue and promote viable technologies 
that offer the potential for emission reductions in the future.  Some elements of this 
measure may also involve extensive intergovernmental coordination. 
  

11.5.3  Smart Growth/Land Use 
 
In 2005, as noted in Chapter 3 of this Plan, about 80% of the NOx emissions are from 
mobile sources.1  In 2023, that percentage drops to about 60%, with about 37% due to 
on-road motor vehicle sources.2  Thus while the percent contribution of mobile sources 
to overall NOx emissions decreases, largely due to cleaner vehicles and fleet turnover, 
the vehicle miles traveled has not gone down.  The Valley still has a long-term need for 
development that reduces vehicle trips, provides viable alternatives to driving, and 
reduces air pollutant emissions while accommodating increased population growth.  
Some of the solutions may be outside the Valley, since the presence of high-paying jobs 
in the San Francisco Bay Area and relatively low-cost housing in the north and central 
parts of the Valley has led to increased long-distance commuting with attendant air 
pollutant emissions.   
 
While state law precludes the District from making land use decisions, the District can 
influence land use through other means such as the CEQA review process for Valley 
development projects, and the Indirect Source Review rule described elsewhere in this 
plan (see Chapter 8 and Appendix I).  In addition, the District is a major funding source 
for the Valley’s component of the statewide Blueprint Project, which is designed to make 
improvements to the Valley’s travel patterns and air quality, while being consistent with 
local values.  It will allow each county in the Valley to maximize resources by using the 
same data and expertise base to make planning decisions that affect future 
development (and hence future emissions) in the Valley.  The Blueprint Project is a 
statewide initiative that will have long-term benefits for air quality in many regions.  
Given the Valley’s geographic size and large number of cities, counties, councils of 
government and metropolitan planning organizations, the process for the 
intergovernmental coordination of planning approaches through the Blueprint process is 
much more involved, and thus is considered as a long-term measure from the 
standpoint of producing air quality improvements.  As noted earlier in this Plan, no 
results are available from the Valley Blueprint project for incorporating into this Plan, but 
results may be available for future plans and plan updates. 

                                            
1 Please note that Mobile Sources includes on-road and off-road sources.  For NOx, 67% of the total 
mobile source emissions in 2005 come from on-road sources, and 33% of the total mobile source 
emissions come from other mobile sources.   
2 Please note that Mobile Sources includes on-road and off-road sources.  For NOx, 60% of the total 
mobile source emissions in 2023 come from on-road sources, and 40% of the total mobile source 
emissions come from other mobile sources.  For VOC, 42% of the total mobile source emissions in 2023 
come from on-road sources, and 58% of the total mobile source emissions comes from other mobile 
sources. 
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The District is also closely involved with the California Partnership for the San Joaquin 
Valley.  The California Partnership for the San Joaquin Valley was created by Governor 
Schwarzenegger when he signed Executive Order S-5-05. The partnership brings state 
agency secretaries and Central Valley representatives together to make 
recommendations to the Governor regarding changes that would improve the economic 
well-being of the Valley and the quality of life of its residents. The 26-member 
Partnership, led by the Secretary of the Business, Transportation and Housing Agency, 
is composed of eight state government members, eight local government members 
nominated by their County Council of Governments and eight private sector members, 
along with two deputy chairs.  “Air Quality” is one of ten Workgroups formed under the 
partnership.  The District was very involved in creating the Strategic Action Plan from 
the workgroup that is presented in Appendix J of this Plan. 

The District will continue to support and work with multi-agency and muti-stakeholder 
groups addressing air quality improvements from improved land use planning, better 
community design, improved transportation system design, and other long-term 
strategies to be implemented Valley-wide. 
 
 

11.6  CONTINGENCY MEASURES 
 
In general, contingency measures are control measures that go into effect, without 
further action by the State or the EPA Administrator, if planned emission controls fail to 
reach goals and targets specified in the federal Clean Air Act.  Contingency measures 
are intended to provide emissions reductions above and beyond those necessary to 
meet federal Clean Air Act requirements for reasonable further progress or attainment 
demonstration.   
 

11.6.1  Contingency Measures for RFP Milestones and Attainment 
 
The federal Clean Air Act defines contingency measures as: “specific measures to be 
undertaken if the area fails to make reasonable further progress, or to attain the national 
primary ambient air quality standard by the attainment date applicable under this part” 
[Title I, Part D, Section 172(c)(9)]; these provisions apply to all classification except 
marginal areas.  In addition, the federal Clean Air Act specifies that areas classified as 
serious or higher nonattainment shall prepare plans that “provide for the implementation 
of specific measures to be undertaken if the area fails to meet any applicable milestone.  
Such measures shall be included in the plan revision as contingency measures to take 
effect without further action by the State or Administrator upon a failure by the State to 
meet the applicable milestone.”  [Title I, Part D, Section 182(c)(9)].3   
 

                                            
3 The federal Clean Air Act also addresses contingency measures for carbon monoxide and for 
maintenance areas, neither of which are relevant to this plan. 
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The 1990 Amendments to the federal Clean Air Act do not specify the number of 
contingency measures that plans must include, nor do they specify the magnitude of 
emissions reductions that must be achieved by contingency measures in plans.  EPA 
believes that contingency measures should, at a minimum, ensure that appropriate 
emissions reductions continue even if an area misses a reasonable further progress 
(see Chapter 9) or attainment (see Chapter 2) milestone.  For this reason, as noted in 
the General Preamble to the federal Clean Air Act (57 FR 13511), EPA requires 
contingency measures for moderate and higher area plans to be able to provide 
emission reductions equivalent to three percent of the adjusted base year inventory for 
reasonable further progress [Section 182(b)(1)(B) of the federal Clean Air Act defines 
this inventory, and EPA’s Phase 2 Rule Implementing the 8-hr ozone NAAQS updates it 
for the 8-hr ozone NAAQS (70 FR 71637)—see Chapter 9].  This approach allows one 
year’s of reasonable further progress reductions to be implemented automatically 
should an area miss a reasonable further progress or attainment demonstration 
milestone. 
 
A nonattainment area subject to the contingency measure provisions has two general 
options for providing emission reductions above and beyond those needed to meet 
federal requirements for reasonable further progress and for attainment:   
! Option 1: Develop and adopt rules that would only be implemented should an 

area fail to meet a federal milestone; emission reductions from these rules would 
go into effect after an area fails to meet a federal milestone.   

! Option 2:  Determine if rules adopted to meet attainment requirements provide 
emission reductions above and beyond those required for reasonable further 
progress, and to use these reductions as contingency reductions since they are 
above and beyond those needed for meeting federal milestones.  The second 
option is stronger in that the “extra” emission reductions are working year after 
year for expeditious attainment of the standard, and are not contingent upon 
failure of a milestone in order to go into effect. 

 
An area classified as extreme nonattainment for the federal 8-hr ozone NAAQS must 
show that it is making reasonable further progress by reducing emissions at a rate of 
3% per year for a six year period from 2002 to 2008, and for every three-year period 
beginning with 2008 out to the attainment year of 2023.  For an area classified as 
extreme nonattainment under the federal 8-hr ozone standard, these three-year periods 
end in 2011, 2014, 2017, 2020, and 2023 (the last of which is also the actual attainment 
year given the maximum statutory attainment date of June 15, 2024 for extreme 
nonattainment areas).   
 
Nonattainment areas with significant attainment challenges have developed aggressive 
and far-reaching emission reduction measures to meet federal Clean Air Act 
requirements.  The result of this “no stone left unturned” policy is that when viable 
emission reductions are identified, they are implemented in order to bring the area into 
attainment as expeditiously as practicable.  The reductions are usually not held in 
reserve to be used only if an area fails to meet a milestone.  Consequently, the Option 1 
contingency measures are not realistic for areas with pervasive ozone and particulate 
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matter attainment challenges such as the SJVAB and the South Coast Air Basin.  Any 
feasible approach for reducing emissions that has been identified has been 
implemented.  However, because areas such as these are driven by the need to obtain 
very large emission reductions to attain the standards, they usually have reductions in 
excess of those needed to meet reasonable further progress requirements; this 
consequence makes Option 2 more viable for contingency measure reductions in areas 
with substantial ozone and PM attainment challenges. 
 
Control measures developed and enhanced by the District since the passage of the 
1990 federal Clean Air Act Amendments have become increasingly stringent, leaving 
little room for “extra” reductions that could be set aside to fulfill general contingency 
measure requirements.  Two recent analyses prepared and adopted by the District to 
meet federal and state air quality planning requirements demonstrate that the District’s 
control measures often lead the State in terms of stringency of emissions control.  The 
analysis of rules affecting emissions of particulate matter and its precursors (including 
VOC and NOx measures) that was required by Section 39614 of the California Health 
and Safety Code (also referred to as the Senate Bill 656 analysis) shows that for the 
103 control measures identified by ARB as required by this section of the Health and 
Safety Code, 37 of the District’s measures had the best level of emission control 
statewide, and another 39 District measures were equivalent to the best level of control.  
The bulk (>92%) of the remaining measures were for source categories not found in the 
District (SJVAPCD 2005).  This analysis shows that the District rules are the most 
stringent in the State, thus offering little room for further emission reductions.  The 
RACT SIP Analysis prepared by District staff to meet federal Clean Air Act planning 
requirements and adopted by the District Governing Board in August 2006 shows that 
District rules meet or exceed RACT for all applicable EPA source categories.  EPA’s 
historic definition of RACT has been the lowest emissions limitation that a particular 
source is capable of meeting by the application of control technology that is reasonably 
available, considering technological and economic feasibility (70 FR 66016).   
 
In addition, analysis of NOx and VOC controls in District plans shows that over the 1994 
to 2006 time frame, District plans have been identifying control measure opportunities 
with smaller and smaller reductions.  In the 1994 Ozone Attainment Demonstration 
Plan, the average new NOx control measure needed for attainment was about 6.2 tons 
per day.  In the 2004 Extreme Ozone Attainment Demonstration Plan, this average had 
dropped to 1.8 tons per day.  Similar trends exist for VOC reductions.  These broad 
scale analyses help demonstrate that the “low hanging fruit” for emission reductions has 
been picked, and little future reductions under District control are available to use as 
contingency measures.  
 
As discussed elsewhere in this plan, the District has dramatically reduced stationary 
source emissions, primarily through rules and regulations, over the 1990-2005 time 
frame.  These reductions, coupled with mobile source emission reductions obtained by 
ARB, are more than sufficient to meet the federal reasonable further progress 
requirements for the 8-hr ozone standard.  For example, the District has easily met 
reasonable further progress requirements under the federal 1-hr ozone NAAQS 
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(SJVAPCD, 2000; SJVAPCD, 2002; SJVAPCD 2004).  Chapter 10 in this plan 
demonstrates that the SJVAB can meet all extreme area reasonable further progress 
milestones for the 8-hr ozone NAAQS with control measures that have already been 
adopted (Table 10-2).  Furthermore, reductions provided by adopted measures exceed 
the percentage needed to meet RFP (Table 10-3), thus providing additional reductions 
to provide sufficient contingencies to meet the three percent contingency requirement.  
Reductions that will be achieved by new control measure commitments are available to 
supplement these excess reductions.  Because these measures will be adopted before 
they are needed for contingency (Table 6-1), the reductions go into effect “without 
further action by the State or Administrator.”  This demonstration thus fulfills the general 
contingency measure requirements for nonattainment areas. 
 

11.6.2  “Black Box” Contingency Requirements  
 
Section 182(e)(5) of the federal Clean Air Act specifies that nonattainment areas 
classified as extreme nonattainment may assign future emission reductions needed for 
attainment demonstration to future technologies not identified at the time of SIP 
submittal to EPA.  If nonattainment areas choose to do this, however, they must also 
“submit enforceable commitments to develop and adopt contingency measures to be 
implemented as set forth herein if the anticipated technologies do not achieve planned 
reductions.” [Section 182(e)(5)(B)].  The federal Clean Air Act goes on to state that 
“Such contingency measures shall be submitted to the Administrator no later than 3 
years before proposed implementation of the plan provisions and approved or 
disapproved by the Administrator in accordance with Section 110.”  [Section 182(e)(5)].  
Thus the specific measures that would be used to achieve the 82 tpd of NOx emissions 
reductions in the year 2023 are not known at present, nor are the specific contingency 
measures that would be used to provide these reductions.  The federal Clean Air Act 
does not require identification of the Black Box contingency measures in this plan; it 
only requires a commitment to identify the contingency measures no later than three 
years before implementation of the Black Box measures. 
 
In accordance with federal Clean Air Act requirements, the District commits to 
identifying these contingency measures no later than three years before implementation 
of the new technologies needed to provide the Black Box reductions.  In order to affect 
attainment, the Black Box measures would need to be in place by the end of 2022; 
consequently, the District would need to identify the Black Box contingency measures 
no later than three years before that, or the end of 2019.  The contingency measures 
shall be sufficient, in conjunction with other approved plan provisions, to achieve the 
periodic emission reductions required by reasonable further progress or attainment 
milestones. 
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Appendix A:  Ambient Air Quality Data 
 

A.1  INTRODUCTION 
 
This Appendix includes more ambient air quality data and analysis for 8-hour ozone. 
 
 

A.2  AMBIENT AIR QUALITY DATA 
  
Table A-1 summarizes the annual fourth-highest daily maximum 8-hour average ozone 
concentrations for currently operating monitoring sites in the SJVAB for the years 1988-
2005.  The calculation of the 3 - year average of the annual fourth-highest daily 
maximum 8-hour average ozone concentration is explained in Chapter 1.  Table A-2 
shows the 3 -year average of the annual fourth-highest daily maximum 8-hour average 
ozone concentration for each site within the SJVAB for the years 1990-2005.  A dash (-) 
means that there is insufficient (or no) data available to determine the value.   
 
Attainment status is determined for each site by analyzing 2003 through 2005 ozone 
measurements1.   If any monitoring site within the SJVAB has a design value that is 
greater than 0.08 ppm, then, by rules established by EPA, the entire air basin is 
nonattainment.  Table A-3 summarizes the current attainment status on a site-by-site 
basis. Bold values indicate that one of the attainment tests is over the standard.  Figure 
A-1 illustrates the San Joaquin Valley air basin map with 8-hour ozone design values on 
a site-by-site basis.   
 
Table A-3 shows that three of the 21 air monitoring sites2 in the SJVAB currently meet 
the attainment test for eight hour ozone: Stockton, Modesto, and Madera.  Turlock and 
Hanford are very close to meeting the 8-hour average ozone NAAQS attainment test.  
Eighteen (18) out of 21 sites are nonattainment for the 8-hour average ozone standard 
for the 2003-2005 time period.  This is an improvement from 1999 to 2001 period where 
twenty (20) out of 21 sites were nonattainment.  Figure A-1 shows the Valley-wide 
design values for 1990-2005.  Figure A-2 shows 2005 design values plotted on a map.  
More air quality trend data can be found at <http://www.arb.ca.gov>. 

                                            
1 40 CFR (Code of Federal Regulations) Part 50, Appendix I, Sections 2.2 and 2.3, require that attainment 
calculations be based on at least the most recent three complete years of quality reviewed data.  Data for the year 
2006 has not completed the required review. 
2 A total of 22 ozone monitoring sites are currently operated in the SJVAB, but one of these (the Tracy – Airport site) 
has not been operating long enough to yield a design value. 
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Table A-1  Fourth Highest Eight Hour Average Ozone (ppm)3 
Name 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Stockton 0.090 0.077 0.083 0.082 0.083 0.078 0.085 0.090 0.080 0.071 0.086 0.085 0.076 0.076 0.073 0.075 0.073 0.073
Modesto 0.093 0.093 0.097 0.086 0.082 0.090 0.091 0.095 0.094 0.082 0.098 0.087 0.086 0.091 0.087 0.082 0.080 0.089
Turlock - - - - 0.095 0.096 0.088 0.103 0.098 0.089 0.107 0.090 0.091 0.094 0.102 0.093 0.087 0.079
Merced   - - 0.097 0.102 0.096 0.097 0.107 0.102 0.074 0.112 0.105 0.103 0.096 0.105 0.107 0.096 0.083
Madera - - - - - - - - - - 0.093 0.088 0.088 0.090 0.096 0.093 0.078 0.076
Fresno-SSP 0.112 0.100 0.071 0.105 0.106 0.110 0.099 0.103 0.105 0.097 0.122 0.099 0.114 0.113 0.119 0.102 0.091 0.101
Clovis - - 0.095 0.093 0.108 0.105 0.099 0.108 0.108 0.115 0.121 0.104 0.104 0.110 0.104 0.097 0.085 0.093
Fresno-First - - 0.103 0.118 0.105 0.111 0.105 0.108 0.109 0.098 0.117 0.104 0.104 0.104 0.109 0.106 0.092 0.101
Fresno-
Drummond 0.107 0.098 0.103 0.103 0.097 0.100 0.090 0.089 0.104 0.092 0.113 0.102 0.099 0.097 0.110 0.104 0.091 0.086
Parlier 0.115 0.113 0.103 0.108 0.108 0.103 0.089 0.106 0.110 0.106 0.108 0.105 0.108 0.109 0.115 0.111 0.087 0.091
Ash Mountain - - - - - - - - - - - 0.105 0.105 0.104 0.107 0.110 0.099 0.107
Lower Kaweah 0.094 0.093 0.096 0.097 0.102 0.106 0.106 0.095 0.105 0.097 0.094 0.097 0.090 0.096 0.108 0.100 0.095 0.097
Visalia 0.105 0.113 0.102 0.098 0.098 0.108 0.109 0.104 0.103 0.095 0.109 0.100 0.099 0.099 0.102 0.096 0.089 0.095
Hanford - - - - - - 0.093 0.080 0.116 0.097 0.104 0.098 0.105 0.093 0.101 0.092 0.088 0.085
Arvin - 0.120 0.118 0.117 0.110 0.111 0.112 0.115 0.126 0.105 0.114 0.109 0.111 0.109 0.118 0.119 0.112 0.108
Bakersfield- 
California  - - - - - - 0.098 0.107 0.110 0.097 0.103 0.099 0.102 0.099 0.101 0.101 0.091 0.099
Bakersfield-
Golden  - - - - - - 0.095 0.096 0.108 0.090 0.105 0.096 0.099 0.095 0.101 0.098 0.085 0.088
Edison 0.120 0.110 0.108 0.110 0.093 0.117 0.118 0.123 0.118 0.105 0.124 0.105 0.105 0.104 0.109 0.100 0.095 0.097
Maricopa 0.111 0.106 0.098 0.097 0.100 0.101 0.093 0.109 0.111 0.097 0.123 0.089 0.093 0.098 0.106 0.095 0.088 0.090
Oildale 0.111 0.101 0.098 0.101 0.100 0.101 0.097 0.101 0.106 0.088 0.109 0.092 0.103 0.097 0.102 0.100 0.094 0.096
Shafter - 0.100 0.093 0.098 0.093 0.097 0.099 0.095 0.102 0.085 0.101 0.094 0.092 0.098 0.096 0.096 0.084 0.090

A dash (-) indicates that there is insufficient data available to determine the value. 

                                            
3 A total of 22 ozone monitoring sites are currently operated in the SJVAB, but one of these (the Tracy – Airport site) has not been operating long enough to yield a 
design value. 
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Table A-2  3-year Average of the Annual Fourth-Highest Daily Maximum  
8-hour Average Ozone Concentrations (ppm) 

 
Name 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Stockton 0.083 0.080 0.082 0.081 0.082 0.084 0.085 0.080 0.079 0.080 0.082 0.079 0.075 0.075 0.074 0.073
Modesto 0.094 0.092 0.088 0.086 0.087 0.092 0.093 0.090 0.091 0.089 0.090 0.088 0.088 0.086 0.083 0.083
Turlock - - - - 0.093 0.095 0.096 0.096 0.098 0.095 0.096 0.091 0.095 0.096 0.094 0.086
Merced - - - 0.098 0.098 0.100 0.102 0.094 0.096 0.097 0.106 0.101 0.101 0.102 0.102 0.095
Madera - - - - - - - - - - 0.089 0.088 0.091 0.093 0.089 0.082
Clovis - - 0.098 0.102 0.104 0.104 0.105 0.111 0.115 0.113 0.109 0.106 0.106 0.103 0.095 0.091
Fresno- Drummond 0.102 0.101 0.101 0.100 0.095 0.093 0.094 0.095 0.103 0.102 0.104 0.099 0.102 0.103 0.101 0.093
Fresno- First - - 0.108 0.111 0.107 0.108 0.107 0.105 0.108 0.106 0.108 0.104 0.105 0.106 0.102 0.099
Fresno- SSP 0.094 0.092 0.094 0.107 0.105 0.104 0.102 0.101 0.108 0.106 0.111 0.108 0.115 0.111 0.104 0.098
Parlier 0.110 0.108 0.106 0.106 0.100 0.099 0.101 0.107 0.108 0.106 0.107 0.107 0.110 0.111 0.104 0.096
Ash Mtn. - - - - - - - - - - - 0.104 0.105 0.107 0.105 0.105
Lower Kaweah 0.094 0.095 0.098 0.101 0.104 0.102 0.102 0.099 0.098 0.096 0.093 0.094 0.098 0.101 0.101 0.097
Visalia 0.106 0.104 0.099 0.101 0.105 0.107 0.105 0.100 0.102 0.101 0.102 0.099 0.100 0.099 0.095 0.093
Hanford - - - - - - 0.096 0.097 0.105 0.099 0.102 0.098 0.099 0.095 0.093 0.088
Arvin - 0.118 0.115 0.112 0.111 0.112 0.117 0.115 0.115 0.109 0.111 0.109 0.112 0.115 0.116 0.113
Bakersfield- 
California  - - - - - - 0.105 0.104 0.103 0.099 0.101 0.100 0.100 0.100 0.097 0.097
Bakersfield- Golden  - - - - - - 0.099 0.098 0.101 0.097 0.100 0.096 0.098 0.098 0.094 0.090
Edison 0.112 0.109 0.103 0.106 0.109 0.119 0.119 0.115 0.115 0.111 0.111 0.104 0.106 0.104 0.101 0.097
Maricopa 0.105 0.100 0.098 0.099 0.098 0.101 0.104 0.105 0.110 0.103 0.102 0.094 0.099 0.099 0.096 0.091
Oildale 0.103 0.100 0.099 0.100 0.099 0.099 0.101 0.098 0.101 0.096 0.101 0.097 0.100 0.099 0.098 0.096
Shafter - 0.097 0.094 0.096 0.096 0.097 0.098 0.094 0.096 0.093 0.095 0.094 0.095 0.096 0.092 0.090

 
A dash (-) indicates that there is insufficient data available to determine the value. 
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Table A-3  Current Ozone Air Quality Design Values and Attainment Status  

 for the San Joaquin Valley Air Basin 
 

County Site 
8 hour Ozone  

Design Values (ppm)* 
Meets Attainment

Test 
San Joaquin Stockton 0.07 yes 
Stanislaus Modesto 0.08 yes 
Stanislaus Turlock 0.09 no 
Merced Merced 0.10 no 
Madera Madera 0.08 yes 
Fresno Clovis 0.09 no 
Fresno Fresno - Drummond 0.09 no 
Fresno Fresno - Sierra Sky Park 0.10 no 
Fresno Fresno - 1st 0.10 no 
Fresno Parlier 0.10 no 
Kings Hanford 0.09 no 
Tulare Ash Mountain 0.11 no 
Tulare Lower Kaweah 0.10 no 
Tulare Visalia 0.09 no 
Kern Arvin 0.11 no 
Kern Bakersfield - Golden 0.09 no 
Kern Bakersfield - California 0.10 no 
Kern Edison 0.10 no 
Kern Maricopa 0.09 no 
Kern Oildale 0.10 no 
Kern Shafter 0.09 No 
SJVAB All Sites 0.11 No 

* Bold indicates that the site does not meet the attainment test.   
  
Figure A-1  Valley-wide 3-year average of the annual fourth-highest daily 

maximum 8-hour average ozone concentrations  
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Figure A-2  8-Hour Ozone Design Value (2005) 
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A.3  TREND AND SPATIAL VARIATIONS 
 

A.3.1  Local Trends  
 
While the Valley-wide design values remain essentially consistent, some sites are 
improving.  Despite the reduction of emissions in the San Joaquin Valley, one site’s 
design value is increasing.  All other SJVAB sites are showing either an improving or 
unchanged trend.  Figure A-3 is an example of an improving trend.  Seven of the 19 air 
monitoring sites in the SJVAB are showing an improving air quality trend:  Stockton, 
Fresno-1st, Visalia, Hanford, Bakersfield – California, Bakersfield - Golden and Edison.  
Figure A-4 shows the trend of the only SJVAB site, Fresno Sierra Sky Park, where the 
8-hour ozone air quality is getting worse despite emission reductions.  Figure A-5 is an 
example of one of the eleven of the 19 monitoring sites, in the SJVAB with an 
unchanged trend.  Modesto, Turlock, Merced, Clovis, Fresno-Drummond, Parlier, Lower 
Kaweah, Arvin, Maricopa, Oildale and Shafter are showing no improvement in 8-hour 
ozone air quality.  
  
 
 
 

Figure A-3  Visalia (one of seven improving sites in the SJVAB)   
8-hour ozone 3-year average of the annual fourth-highest daily maximum 8-hour 

average ozone concentrations, 1990-2005 
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Figure A-4  Fresno – Sierra Sky Park  (the only site where 8-hour ozone air quality 
is getting worse) 3-year average of the annual fourth-highest daily maximum 8-

hour average ozone concentrations, 1990-2005 
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Figure A-5  Fresno – Drummond (one of the eleven sites with no clear trend) 3-
year average of the annual fourth-highest daily maximum 8-hour average ozone 

concentrations, 1990-2005 
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A.3.2  Number of Days Above the Eight Hour Ozone NAAQS 
 
The regulatory 8-hour ozone attainment status for the SJVAB is based upon the design 
value being less than or equal to 0.08 ppm.  Previous figures (A-3, A-4, and A-5) 
demonstrate examples of trends using the 3-year average of the annual fourth-highest 
daily maximum 8-hour average concentration vs. year for a particular site.  Another way 
to examine the ozone air quality data is to determine the number of days where the 8-
hour ozone concentration is greater than 0.08 ppm.  (Note that the number of days 
greater than 0.08 ppm is not used in determining the attainment status of the SJVAB.  It 
is solely used in determining the number of days of exposure to levels above the level of 
the NAAQS for 8-hour ozone.)   
 
Figure 1-5 (in Chapter 1) shows the number of days over the 8-hour numerical value by 
site for 2003, 2004, and 2005; it shows that all sites of the Valley are experiencing fewer 
days over the level of the standard than a couple of years ago.  Figures A-6, A-7, and A-
8 show the number of days over the level of the 8-hour ozone standard for the Visalia, 
Fresno – Sierra Sky Park, and Fresno – Drummond air monitoring sites, respectively.  
On each of these figures, the number of days over of ozone standard for the entire 
basin is included to emphasize that the number of days at individual sites is generally 
much lower than the total number of days for the entire basin.  Table A-3 summarizes 
the number of days above the 8-hour ozone standard for each air-monitoring site in the 
SJVAB and basin-wide from 1990-2005.  On a site-by-site basis, a majority of the 
SJVAB residents are not being exposed to as many days over the level of the 8-hour 
standard as the Basin-wide total shows.   
 
Figure A-6  Number of Days Over the Level of the 8-hour Ozone Standard: Visalia 
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Figure A-7  Number of Days Over the Level of the 8-hour Ozone Standard:  
Fresno – Sierra Sky Park 
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Figure A-8  Number of Days Over the Level of the 8-hour Ozone Standard:  
Fresno – Drummond 
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Table A-4  Number of Days Above the 8-Hour Ozone Standard of 0.08 ppm 
 

Site 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Stockton 3 3 2 1 4 4 2 0 4 4 0 1 0 1 0 1 
Modesto 7 5 2 7 9 14 15 2 13 7 4 7 6 1 0 6 
Turlock - - 11 11 10 18 19 8 29 9 10 7 25 18 4 0 
Merced - - 40 19 26 36 44 1 35 40 37 29 56 54 15 3 
Madera - - - - - - - - 12 10 9 13 18 14 0 0 
Clovis 8 18 61 29 33 44 60 69 62 49 44 56 38 30 4 15 
Fresno-Drummond 29 34 30 17 6 9 34 11 41 28 24 29 43 45 18 5 
Fresno-First 31 72 42 54 51 53 49 23 44 45 41 40 41 47 18 27 
Fresno-SSP - 32 44 25 32 39 36 15 52 30 70 83 78 32 12 12 
Parlier 39 50 44 44 8 25 59 48 54 68 66 74 83 92 8 14 
Ash Mtn. - - - - - - - - - 52 40 61 80 72 52 54 
Lower Kaweah 27 34 50 48 58 18 50 26 27 39 8 27 73 42 24 32 
Visalia 33 23 14 50 51 40 44 17 45 33 29 25 26 31 12 13 
Hanford - - - - 12 1 81 26 31 25 51 18 27 15 9 4 
Arvin 82 103 87 77 77 80 106 46 64 85 73 81 87 116 103 54 
Bakersfield-California - - - - 33 57 67 23 38 47 40 47 35 48 13 33 
Bakersfield-Golden - - - - - 25 47 11 33 26 30 27 29 40 5 6 
Edison 66 76 17 87 89 88 78 30 61 55 58 54 51 50 28 26 
Maricopa 30 45 36 29 23 67 78 36 66 14 15 46 53 29 9 15 
Oildale 29 48 30 24 28 37 52 5 44 28 36 35 37 49 28 27 
Shafter 16 31 12 24 24 26 49 4 27 25 25 30 25 15 3 15 
Basin-Wide 104 121 119 104 108 109 114 95 84 117 103 109 125 134 109 72 
A dash (-) indicates that there is insufficient data available to determine the value. 
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A.3.3  Difference Between Urban and Rural Ozone Response 
 
Previous strategies have been directed at the one-hour ozone standard.  Peak values of 
the one-hour ozone standard are associated with large urban areas and nearby 
downwind areas adjacent to the large urban areas.  The one-hour ozone strategy was 
implemented to reduce maximum hourly values in the large urban and down-wind areas 
and was expected to similarly reduce peak one-hour ozone in the smaller urban and 
rural areas.  The one-hour ozone strategy assumes a proportional effect for benefit of 
urban reductions on rural ozone levels, but this may not be an accurate assumption for 
the eight-hour ozone.   
 
Eight-hour ozone is much different in pattern and frequency of occurrences than one-
hour ozone due to technical factors that affect how ozone levels change over a period of 
several hours in urban and rural areas.  Changes in ozone levels occur more rapidly in 
urban areas than in rural areas.  The difference in response to emissions changes 
creates a difficult challenge for determining an optimum approach for achieving 
attainment of the eight-hour standard. 
 
During the night, in urban areas, fresh emissions of ozone precursors interact with and 
remove existing ozone (referred to as scavenging).  This process causes a rapid 
change in the ozone concentrations and results in very low nighttime ozone 
concentrations. When focusing on the peak hour of ozone, this removal process is not a 
dominant technical issue; however, lowering the eight-hour concentration requires more 
attention on this issue. 
 
Rural areas with fewer sources emitting precursor emissions do not experience the 
same ozone removal process as the urban areas.  When ozone is transported directly 
to a rural area, or is created there by transported precursors, there are not enough fresh 
(scavenging) emissions to remove the ozone quickly.  In the rural areas, ozone may 
remain at high levels during extended periods during the entire 24-hour day. 
  
Figure A-9 provides an example of how urban and rural ozone levels vary due to the 
differences in local emissions during a day.  Hourly averaged ozone at Ash Mountain 
and Bakersfield (Golden State Highway) monitoring stations on July 2, 2005 shows how 
urban levels change rapidly and rural ozone levels are less responsive.  The urban 
mechanism described above is demonstrated in the plot of ozone data at Bakersfield, 
where there are significant hourly emissions of NOx and volatile organic compounds 
(VOC).  After sunrise, there is a dramatic rise in ozone because sunlight is now 
available to drive the creation of ozone from the available NOx and VOC.  After the sun 
sets, chemical reactions and deposition result in a drop in ozone concentrations, which 
typically continues its downward trend until dawn. 
 
The Ash Mountain monitoring station, which is located at the southern entrance of 
Sequoia National Park at 1500-foot elevation, demonstrates the hourly ozone response 
in a rural area.  On summer days, ozone and precursors can be transported to Ash 
Mountain from other locations.  At this location, there are significantly lower hourly 
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emissions of NOx as compared to urban areas such as Bakersfield or Fresno.  The 
amount of available NOx at Ash Mountain to scavenge the ozone is much lower.  
Because the ozone scavenging at Ash Mountain is much less than the ozone 
scavenging in urban areas, Ash Mountain can experience elevated ozone 
concentrations for a 24-hour period during ozone episodes.  Since the ozone 
concentration is already fairly high at dawn, only a relatively small amount of additional 
ozone can cause levels in the atmosphere to exceed federal standards.  All areas with a 
small population and low NOx emissions that are located in regions subject to ozone 
transport can experience a similar ozone pattern.  This pattern can occur at Arvin and 
the foothills of the Sierra Nevada and Tehachapi mountain ranges.  This phenomenon is 
an important issue to be examined as part of the plan to reach attainment of the 8-hour 
ozone standard. 
 
 

Figure A-9  Ozone Concentrations (ppb) at Ash Mountain and  
Bakersfield - Golden on July 2, 2005 
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Trend analysis of air quality monitoring data has not indicated what changes in the 
current strategy designed to address the one-hour standard would be effective in 
enhancing ozone reduction efforts for the eight-hour standard.  District staff and ARB 
continue to evaluate air quality data and trends to identify factors that will aid in the 
determination of a successful strategy for attainment of the eight-hour ozone standard.  
Trend evaluation will be compared to results of modeling and other corroborative 
analysis to provide support for the regulatory decision-making process. 
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Appendix B:  Emissions Inventory 
 

B.1  INTRODUCTION 
 
This Appendix includes summer average emissions inventories for the San Joaquin 
Valley Air Basin for the years 2002, 2008, 2011, and 2012, which are the milestone 
years for serious areas.  The baseyear (the year from which the inventory is projected 
forward and backward) for these inventories is 2002.  The year 2005 has been included 
for control measure development.  The years 2014, 2017, 2018, 2020, and 2023 are 
milestone or modeling years for classifications higher than serious.  Table B-3 contains 
NOx, and Table B-4 contains VOC.  This Appendix concludes with an overview of 
emissions inventory calculations and revisions.  These summer average (May-October) 
inventories reflect emissions during the ozone season.  Results from EMFAC 2007 have 
been incorporated into the mobile source portion of the inventories. 
 
 
The official ARB inventories shown in Tables B-3 and B-4 do not yet include projected 
reductions for several important recent District rules shown in Table B-1.  ARB’s 
adjustments are presented in Table B-2.   
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Table B-1  Reductions from District Rules Not Reflected in the Emissions Inventory 
(to be subtracted from O3SIP inventories provided by ARB) 

Projected Reductions for Selected Years District Rule 
2002 2005 2008 2011 2012 2014 2017 2020 2023 

NOx Reductions 
Rule 4103 Open Burning 0 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 
Rule 4307 & 4308 Boilers, Steam Generators, and Process Heaters 0 0.00 0.21 0.53 0.64 0.85 1.19 1.53 1.53 
Rule 4309 Dryers, Dehydrators, and Ovens 0 0.00 0.60 0.90 0.95 1.00 1.00 1.10 1.10 
Rule 4702 Internal Combustion Engines - Phase II 0 -0.97 7.38 12.51 13.62 15.75 15.34 13.03 10.56 
Rule 9510 Indirect Source Mitigation – On road 0 0.00 2.70 1.30 1.10 0.40 0.20 0.15 0.10 
Rule 9510 Indirect Source Mitigation – Off road 0 0.00 1.10 4.60 5.2 3.80 1.90 1.25 1.00 
Rule 9310 School Bus Fleets 0 0.00 0.11 0.35 0.35 0.58 1.35 1.31 1.27 
 On-Road Sub-Total for Conformity Budgets NA  NA  2.81 1.65 NA 0.98 1.55 1.46 1.37 

NOx Increases – due to new inventory information 
Rule 4702 Internal Combustion Engines - Phase II  5.53 5.48 5.44 5.40 5.39 5.36 5.32 5.28 5.25 
         

NET DISTRICT NOx ADJUSTMENT 
To be subtracted from O3SIP inventory -5.53* -6.40 6.71 14.84 16.53 17.07 15.71 13.14 10.36 

          
VOC Reductions 

Rule 4570 Confined Animal Feeding Operations 0 0.00 8.88 19.09 19.63 20.70 22.31 23.92 25.52 
Rule 4694 Wine Fermentation and Storage 0 0.00 1.23 1.26 1.27 1.29 1.32 1.35 1.38 
Rule 4103 Open Burning 0 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 
Rule 4602 & 4612  Automotive coatings 0 0.00 0 0.83 0.84 0.85 0.86 0.87 0.88 
Rule 4401 Steam Enhanced Crude Oil Production Well Vents 0 0.00 1.13 1.08 1.07 1.04 1.00 0.97 0.95 

VOC Increases – due to new inventory information 
 Composting Greenwaste 46.6 51.0 53.0 55.0 55.4 62.0 64.0 67.0 70.0 
 Composting Biosolids 8.5 9.1 9.8 9.9 10.2 10.1 10.2 10.3 10.4 
          

NET DISTRICT VOC ADJUSTMENT 
To be subtracted from O3SIP inventory -55.1* -60.2* -51.5* -42.6* -42.8* -48.2* -48.7* -50.1* -51.6* 

* Please note that subtracting a negative number from O3SIP indicates an increase in the emissions inventory. 
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Table B-2  ARB Adjustments to Emissions Inventory Baseline 

 
Description 2002 2008 2011 2014 2017 2020 2023 

NOx 
Reflash 0.7 11.9 8.9 6.1 3.6 1.7 0.8
Idling 0.0 10.0 11.1 12.2 13.1 14.0 14.8
On-road Moyer  0.4 0.3 0.5 0.5 0.3 0.0 0.0
Off-road Moyer  0.4 0.3 0.6 0.6 0.4 0.0 0.0
On-Road Sub-Total for Conformity 
Budgets NA 22.2 20.5 18.8 17.0 15.7 15.6
Off-road (Transportation Refrigeration Unit 
(TRU), Portable Diesel Engine, and Large 
Spark Ignition Regulation) 

0.0 0.8 2.0 2.0 1.5 1.1 0.7

Ships 0.0 0.0 0.0 0.0 0.1 0.1 0.1
LSI (Large Spark Ignition) 0.0 0.0 0.0 0.2 0.2 0.2 0.3

TOTAL STATE STRATEGY 
(to be subtracted from O3SIP) 

1.5 23.3 23.1 21.6 19.2 17.1 16.7
  

VOC  
On-road Moyer  0.0 0.0 0.05 0.05 0.0 0.0 0.0
Off-road Moyer  0.0 0.0 0.06 0.06 0.0 0.0 0.0
Off-road (Transportation Refrigeration Unit 
(TRU), Portable Diesel Engine, and Large 
Spark Ignition Regulation) 0.8 1.4 1.4 1.4 1.4 1.5 1.4
Consumer Products 0.0 1.0 1.0 1.1 1.2 1.2 1.3

TOTAL STATE STRATEGY 
(to be subtracted from O3SIP) 

0.8 2.4 2.5 2.6 2.6 2.7 2.7
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B.2  EMISSIONS INVENTORY TABLES 
 
Table B-3 Summer Average Nitrogen Oxides (NOx) Emissions Inventory, tons per 

day 
(O3SIP (v1.06_RF980)) 

 
SUMMARY CATEGORY NAME 2002 2005 2008 2011 2012 2014 2017 2018 2020 2023

STATIONARY SOURCES   

FUEL COMBUSTION           
ELECTRIC UTILITIES 3.1 3.3 3.0 3.2 3.2 3.2 3.3 3.4 3.5 3.6
COGENERATION 10.6 10.0 7.1 7.3 7.4 7.5 7.8 7.9 8.2 8.4
OIL AND GAS PRODUCTION (COMBUSTION) 15.5 11.2 10.2 9.9 9.9 9.8 9.7 9.7 9.7 9.7
PETROLEUM REFINING (COMBUSTION) 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
MANUFACTURING AND INDUSTRIAL 36.6 37.7 39.4 41.3 42.0 43.5 45.3 45.8 46.9 47.5
FOOD AND AGRICULTURAL PROCESSING 25.0 24.1 21.7 20.0 19.4 18.1 16.0 15.3 13.7 11.2
SERVICE AND COMMERCIAL 4.6 4.4 4.5 4.5 4.5 4.6 4.6 4.6 4.6 4.6
OTHER (FUEL COMBUSTION) 1.9 1.6 1.4 1.3 1.2 1.2 1.1 1.0 1.0 1.0
* TOTAL FUEL COMBUSTION 97.6 92.5 87.4 87.7 87.8 87.9 87.9 87.8 87.6 86.1
WASTE DISPOSAL            
SEWAGE TREATMENT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LANDFILLS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
INCINERATORS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SOIL REMEDIATION 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
OTHER (WASTE DISPOSAL) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
* TOTAL WASTE DISPOSAL 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
CLEANING AND SURFACE COATINGS            
LAUNDERING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DEGREASING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
COATINGS AND RELATED PROCESS 
SOLVENTS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PRINTING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ADHESIVES AND SEALANTS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
OTHER (CLEANING AND SURFACE COATINGS) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
* TOTAL CLEANING AND SURFACE COATINGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PETROLEUM PRODUCTION AND MARKETING            
OIL AND GAS PRODUCTION 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
PETROLEUM REFINING 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
PETROLEUM MARKETING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
OTHER (PETROLEUM PRODUCTION AND 
MARKETING) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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SUMMARY CATEGORY NAME 2002 2005 2008 2011 2012 2014 2017 2018 2020 2023
* TOTAL PETROLEUM PRODUCTION AND 
MARKETING 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
INDUSTRIAL PROCESSES            
CHEMICAL 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4
FOOD AND AGRICULTURE 9.4 9.3 9.1 9.0 9.0 9.0 8.9 8.9 8.8 8.7
MINERAL PROCESSES 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2
METAL PROCESSES 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
WOOD AND PAPER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLASS AND RELATED PRODUCTS 9.6 9.4 8.0 8.6 8.7 9.1 9.6 9.8 10.1 10.6
OTHER (INDUSTRIAL PROCESSES) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
* TOTAL INDUSTRIAL PROCESSES 21.8 21.5 20.2 20.8 21.0 21.5 22.1 22.3 22.7 23.3
** TOTAL STATIONARY SOURCES 119.8 114.5 108.0 108.9 109.3 109.9 110.5 110.6 110.8 109.9

AREA-WIDE SOURCES           
SOLVENT EVAPORATION           
CONSUMER PRODUCTS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ARCHITECTURAL COATINGS AND RELATED 
PROCESS SOLVENTS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PESTICIDES/FERTILIZERS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ASPHALT PAVING / ROOFING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
* TOTAL SOLVENT EVAPORATION 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MISCELLANEOUS PROCESSES            
RESIDENTIAL FUEL COMBUSTION 3.2 3.1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
FARMING OPERATIONS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CONSTRUCTION AND DEMOLITION 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PAVED ROAD DUST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
UNPAVED ROAD DUST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FUGITIVE WINDBLOWN DUST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FIRES 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MANAGED BURNING AND DISPOSAL 8.3 8.2 8.2 8.1 8.1 8.0 8.0 7.9 7.9 7.9
COOKING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
OTHER (MISCELLANEOUS PROCESSES) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
* TOTAL MISCELLANEOUS PROCESSES 11.5 11.3 11.1 11.1 11.1 11.0 11.0 11.0 11.0 10.9
** TOTAL AREA-WIDE SOURCES 11.5 11.3 11.1 11.1 11.1 11.0 11.0 11.0 11.0 10.9

MOBILE SOURCES             
ON-ROAD MOTOR VEHICLES           
LIGHT DUTY PASSENGER (LDA) 31.3 21.8 16.7 13.1 11.8 9.7 7.3 6.7 5.7 4.7
LIGHT DUTY TRUCKS - 1 (LDT1) 13.2 9.7 7.4 5.9 5.5 4.6 3.5 3.1 2.7 2.1
LIGHT DUTY TRUCKS - 2 (LDT2) 24.4 19.2 15.1 12.5 11.5 9.9 7.8 7.3 6.4 5.4
MEDIUM DUTY TRUCKS (MDV) 14.7 13.1 10.3 8.6 8.1 7.1 5.8 5.4 4.7 3.8
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SUMMARY CATEGORY NAME 2002 2005 2008 2011 2012 2014 2017 2018 2020 2023
LIGHT HEAVY DUTY GAS TRUCKS - 1 (LHDV1) 4.9 4.5 3.8 3.7 3.7 3.6 3.6 3.6 3.5 3.5
LIGHT HEAVY DUTY GAS TRUCKS - 2 (LHDV2) 1.0 1.0 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8
MEDIUM HEAVY DUTY GAS TRUCKS (MHDV) 2.3 2.1 1.7 1.5 1.4 1.3 1.0 0.9 0.8 0.7
HEAVY HEAVY DUTY GAS TRUCKS (HHDV) 2.7 2.4 2.0 1.8 1.7 1.6 1.5 1.4 1.4 1.3
LIGHT HEAVY DUTY DIESEL TRUCKS - 1 
(LHDV1) 0.4 5.4 3.9 3.2 3.0 2.7 2.3 2.2 1.9 1.6
LIGHT HEAVY DUTY DIESEL TRUCKS - 2 
(LHDV2) 2.3 3.3 2.9 2.5 2.4 2.1 1.7 1.6 1.4 1.1
MEDIUM HEAVY DUTY DIESEL TRUCKS (MHDV) 19.9 21.5 18.4 15.8 14.6 12.2 9.2 8.4 7.1 5.6
HEAVY HEAVY DUTY DIESEL TRUCKS (HHDV) 199.1 224.2* 237.3 198.6 184.1 156.2 121.0 111.5 96.1 81.8
MOTORCYCLES (MCY) 0.7 1.3 1.3 1.4 1.4 1.4 1.5 1.5 1.5 1.6
HEAVY DUTY DIESEL URBAN BUSES (UB) 2.1 2.2 2.2 2.4 2.4 2.4 2.5 2.5 2.5 2.5
HEAVY DUTY GAS URBAN BUSES (UB) 0.2 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4
SCHOOL BUSES (SB) 2.2 2.4 2.4 2.5 2.5 2.4 2.4 2.3 2.3 2.2
OTHER BUSES (OB) 0.9 1.1 1.0 0.9 0.9 0.8 0.6 0.6 0.5 0.4
MOTOR HOMES (MH) 1.3 1.1 1.0 0.9 0.9 0.8 0.6 0.6 0.5 0.4
* TOTAL ON-ROAD MOTOR VEHICLES 323.5 336.5 328.4 276.4 256.9 219.8 173.3 160.7 140.1 120.1
OTHER MOBILE SOURCES            
AIRCRAFT 2.9 3.0 4.1 4.5 4.6 4.8 5.0 5.1 5.2 5.3
TRAINS 28.5 23.6 21.1 20.4 20.5 20.7 21.0 21.2 21.5 22.0
SHIPS AND COMMERCIAL BOATS 1.2 1.3 1.3 1.3 1.3 1.3 1.4 1.5 1.6 1.8
RECREATIONAL BOATS 3.9 5.0 5.6 5.5 5.5 5.6 5.7 5.7 5.7 5.8
OFF-ROAD RECREATIONAL VEHICLES 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
OFF-ROAD EQUIPMENT 75.6 70.5 62.6 54.9 52.1 46.5 38.5 36.3 32.4 28.1
FARM EQUIPMENT 71.2 64.0 55.4 48.1 44.7 38.5 30.4 27.9 23.4 18.0
FUEL STORAGE AND HANDLING 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
* TOTAL OTHER MOBILE SOURCES 183.5 167.6 150.2 134.9 128.9 117.5 102.2 97.8 90.0 81.1
** TOTAL MOBILE SOURCES 507.0 504.2 478.6 411.3 385.9 337.3 275.5 258.5 230.2 201.3
            
GRAND TOTAL FOR SAN JOAQUIN VALLEY 638.3 629.9* 597.8 531.4 506.2 458.2 397.0 380.1 351.9 322.1

* The 2005 value for HHDDV includes a factor to correct an EMFAC2007 error. 
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Table B-4 Summer Average Volatile Organic Compounds (VOC), tons per day 
(O3SIP (v1.06_RF980))(O3SIP (v1.06_RF980))(O3SIP (v1.06_RF980))(O3SIP (v1.06_RF980)) 

 
SUMMARY CATEGORY NAME 2002 2005 2008 2011 2012 2014 2017 2018 2020 2023

STATIONARY SOURCES   

FUEL COMBUSTION           
ELECTRIC UTILITIES 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6
COGENERATION 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5
OIL AND GAS PRODUCTION (COMBUSTION) 3.1 3.3 3.3 3.2 3.2 3.2 3.3 3.3 3.3 3.4
PETROLEUM REFINING (COMBUSTION) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MANUFACTURING AND INDUSTRIAL 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5
FOOD AND AGRICULTURAL PROCESSING 2.5 2.5 2.5 2.4 2.4 2.4 2.4 2.4 2.4 2.3
SERVICE AND COMMERCIAL 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
OTHER (FUEL COMBUSTION) 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
* TOTAL FUEL COMBUSTION 7.3 7.6 7.6 7.5 7.5 7.5 7.6 7.6 7.6 7.7
WASTE DISPOSAL            
SEWAGE TREATMENT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LANDFILLS 1.5 1.6 1.7 1.8 1.8 1.8 1.9 2.0 2.0 2.1
INCINERATORS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SOIL REMEDIATION 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
OTHER (WASTE DISPOSAL) 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.7
* TOTAL WASTE DISPOSAL 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.7 2.8 2.9
CLEANING AND SURFACE COATINGS            
LAUNDERING 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
DEGREASING 8.7 1.5 1.5 1.5 1.5 1.5 1.6 1.6 1.6 1.6
COATINGS AND RELATED PROCESS 
SOLVENTS 7.8 7.7 8.2 8.8 9.0 9.5 10.0 10.2 10.5 11.0
PRINTING 1.6 1.7 1.7 1.8 1.9 2.0 2.1 2.1 2.2 2.3
ADHESIVES AND SEALANTS 3.0 3.2 3.3 3.5 3.6 3.7 3.9 3.9 4.1 4.3
OTHER (CLEANING AND SURFACE COATINGS) 3.0 3.4 3.7 4.1 4.2 4.4 4.7 4.8 5.0 5.3
* TOTAL CLEANING AND SURFACE COATINGS 24.2 17.4 18.5 19.8 20.2 21.2 22.3 22.7 23.4 24.6
PETROLEUM PRODUCTION AND MARKETING            
OIL AND GAS PRODUCTION 29.8 27.9 27.5 26.5 26.1 25.5 24.7 24.5 24.0 23.4
PETROLEUM REFINING 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
PETROLEUM MARKETING 7.2 7.5 7.9 8.3 8.5 8.7 9.1 9.2 9.5 9.9
OTHER (PETROLEUM PRODUCTION AND 
MARKETING) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
* TOTAL PETROLEUM PRODUCTION AND 
MARKETING 37.7 36.1 36.1 35.5 35.3 34.9 34.5 34.4 34.2 34.1
INDUSTRIAL PROCESSES            
CHEMICAL 2.2 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.4
FOOD AND AGRICULTURE 12.8 12.7 13.0 13.3 13.4 13.7 14.0 14.1 14.4 14.7
MINERAL PROCESSES 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5
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SUMMARY CATEGORY NAME 2002 2005 2008 2011 2012 2014 2017 2018 2020 2023

METAL PROCESSES 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.6
WOOD AND PAPER 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GLASS AND RELATED PRODUCTS 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5
OTHER (INDUSTRIAL PROCESSES) 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3
* TOTAL INDUSTRIAL PROCESSES 16.3 16.5 17.0 17.5 17.7 18.1 18.7 18.9 19.3 20.1
** TOTAL STATIONARY SOURCES 87.6 79.8 81.5 82.8 83.2 84.3 85.8 86.3 87.3 89.4

AREA-WIDE SOURCES             
SOLVENT EVAPORATION           
CONSUMER PRODUCTS 25.1 23.5 24.0 25.1 25.6 26.6 28.1 28.6 29.6 31.2
ARCHITECTURAL COATINGS AND RELATED 
PROCESS SOLVENTS 13.6 11.1 11.4 11.7 11.8 12.0 12.4 12.5 12.8 13.3
PESTICIDES/FERTILIZERS 23.3 22.9 22.2 21.7 21.6 21.4 21.2 21.1 21.0 20.9
ASPHALT PAVING / ROOFING 2.9 3.0 3.0 3.0 3.0 3.1 3.1 3.1 3.1 3.1
* TOTAL SOLVENT EVAPORATION 65.0 60.4 60.6 61.5 62.0 63.1 64.8 65.4 66.5 68.5
MISCELLANEOUS PROCESSES            
RESIDENTIAL FUEL COMBUSTION 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
FARMING OPERATIONS 62.0 65.4 68.7 72.5 74.0 76.9 81.4 82.9 85.9 90.3
CONSTRUCTION AND DEMOLITION 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PAVED ROAD DUST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
UNPAVED ROAD DUST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FUGITIVE WINDBLOWN DUST 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FIRES 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
MANAGED BURNING AND DISPOSAL 13.7 13.6 13.5 13.5 13.4 13.4 13.3 13.2 13.2 13.1
COOKING 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6
OTHER (MISCELLANEOUS PROCESSES) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
* TOTAL MISCELLANEOUS PROCESSES 76.8 80.0 83.3 86.9 88.4 91.3 95.7 97.2 100.1 104.5
** TOTAL AREA-WIDE SOURCES 141.8 140.5 143.9 148.4 150.4 154.4 160.5 162.5 166.6 173.0

MOBILE SOURCES             
ON-ROAD MOTOR VEHICLES           
LIGHT DUTY PASSENGER (LDA) 40.0 31.1 23.9 19.1 17.5 14.6 11.6 10.8 9.6 8.4
LIGHT DUTY TRUCKS - 1 (LDT1) 14.2 11.6 9.1 7.4 6.9 6.0 4.8 4.5 4.0 3.6
LIGHT DUTY TRUCKS - 2 (LDT2) 17.7 15.8 13.2 12.0 11.5 10.4 9.1 8.8 8.3 7.8
MEDIUM DUTY TRUCKS (MDV) 9.5 8.6 7.2 6.7 6.5 6.1 5.6 5.4 5.1 4.7
LIGHT HEAVY DUTY GAS TRUCKS - 1 (LHDV1) 6.1 5.1 3.4 2.8 2.7 2.5 2.3 2.3 2.2 2.0
LIGHT HEAVY DUTY GAS TRUCKS - 2 (LHDV2) 1.3 1.2 0.9 0.8 0.7 0.6 0.5 0.5 0.5 0.4
MEDIUM HEAVY DUTY GAS TRUCKS (MHDV) 3.6 2.9 2.2 1.7 1.5 1.2 0.8 0.7 0.5 0.4
HEAVY HEAVY DUTY GAS TRUCKS (HHDV) 1.5 1.2 0.9 0.7 0.7 0.6 0.4 0.4 0.3 0.3
LIGHT HEAVY DUTY DIESEL TRUCKS - 1 
(LHDV1) 0.0 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1
LIGHT HEAVY DUTY DIESEL TRUCKS - 2 
(LHDV2) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
MEDIUM HEAVY DUTY DIESEL TRUCKS (MHDV) 0.5 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.4 0.3
HEAVY HEAVY DUTY DIESEL TRUCKS (HHDV) 14.6 16.0* 17.1 14.8 14.0 12.3 10.0 9.4 8.4 7.3
MOTORCYCLES (MCY) 3.6 6.1 5.5 5.3 5.3 5.3 5.4 5.5 5.6 5.9
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SUMMARY CATEGORY NAME 2002 2005 2008 2011 2012 2014 2017 2018 2020 2023

HEAVY DUTY DIESEL URBAN BUSES (UB) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
HEAVY DUTY GAS URBAN BUSES (UB) 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2
SCHOOL BUSES (SB) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
OTHER BUSES (OB) 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1
MOTOR HOMES (MH) 0.5 0.4 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.0
* TOTAL ON-ROAD MOTOR VEHICLES 113.9 101.7 85.2 73.1 68.9 61.1 52.1 49.6 45.7 41.9
OTHER MOBILE SOURCES           
AIRCRAFT 6.6 6.8 8.7 9.5 9.7 9.9 10.4 10.5 10.8 10.9
TRAINS 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
SHIPS AND COMMERCIAL BOATS 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
RECREATIONAL BOATS 20.3 20.5 19.2 17.9 17.6 17.1 16.8 16.7 16.6 16.8
OFF-ROAD RECREATIONAL VEHICLES 5.8 7.2 7.8 8.4 8.6 9.2 10.1 10.5 11.3 12.5
OFF-ROAD EQUIPMENT 22.1 22.0 18.9 16.3 15.6 14.2 12.7 12.3 11.7 11.5
FARM EQUIPMENT 14.6 13.3 11.2 9.5 8.7 7.2 5.5 5.0 4.2 3.5
FUEL STORAGE AND HANDLING 5.2 5.1 3.6 3.0 2.8 2.5 2.3 2.2 2.1 2.0
* TOTAL OTHER MOBILE SOURCES 76.3 76.6 70.9 66.2 64.6 61.9 59.4 58.9 58.4 58.8
** TOTAL MOBILE SOURCES 190.2 178.3 156.1 139.3 133.5 123.0 111.5 108.5 104.2 100.7

GRAND TOTAL FOR SAN JOAQUIN VALLEY 419.6 398.6* 381.5 370.6 367.2 361.7 357.7 357.3 358.1 363.0
* The 2005 value for HHDDV includes a factor to correct an EMFAC2007 error. 
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B.3  EMISSIONS INVENTORY CALCULATIONS AND REVISIONS 
 
Emissions are estimated in a variety of ways.  Some point and mobile sources may 
have emissions source tests or continuous emissions monitoring, which can provide 
direct tabulation of emission rates.  Data from source-specific emission tests or 
continuous emission monitors are usually preferred for estimating a source's emissions 
because those data provide the best representation of the source's emissions.   
 
Typically, the mobile source inventory is based on population, activity rates, fuel 
specifications, and emissions of typical vehicles.  For area sources, estimates are made 
based on 'surrogate' data that is assumed to be proportional to emissions, such as 
population, employment, economic data or some type of human activity.  If no 
emissions data are available for a particular source, the District may send a survey to 
businesses that are identified as producing emissions form that source.  The survey 
typically requests data that are used to estimate emissions.  Each of the local air 
districts estimates the emissions for the stationary sources within its jurisdiction.   
 
Emissions from natural sources are typically estimated by conducting a scientific study.  
ARB estimates emissions of biogenic volatile organic compounds (BVOCs) from 
vegetation for natural areas, crops, and urban vegetation. BVOC emissions are 
functions of the species leaf mass, emission factors, temperature, and light conditions.  
Other pollutants (e.g. NOx) also have biogenic sources. 
 

B.3.1  Emission Factors and Emission Equations 
 
The general equation for emission estimation is: 

 
E = A x EF x (1-ER/100) 

where: 
E = emissions 

A = activity rate 
EF = emission factor 

ER = overall emission reduction efficiency, percent 

An emission factor relates the quantity of a pollutant emitted into the atmosphere 
to an activity associated with the pollutant’s release. Such factors may be used in 
equations to estimate emissions from a process where source specific data is not 
available.  Emission factors are typically expressed as the weight of pollutant 
divided by a unit weight, area, volume, distance, or duration of the activity 
emitting the pollutant.  In most cases, these factors are simply averages of all 
available data of acceptable quality, and are generally assumed to be 
representative of long-term averages for all facilities in the source category.  EPA 
publishes emission factors for many emissions categories in the document 
entitled AP-42. 
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Once an emission factor is determined, the next step is to determine the population 
(number of sources) and extent of each source.  Population data is collected directly 
and indirectly.  For example, vehicle registration data are gathered by the state.  
Stationary sources must obtain a permit from the District; therefore, populations of 
permitted equipment are directly obtained and are reasonably accurate.  The number of 
fireplaces is not reported and must be estimated indirectly using housing statistics and 
surveys.  Each source category has its own methodology. 
 
The next step is to determine an activity rate.  Activity data is reported in hours of 
operation, gallons of fuel used, miles traveled, and other units.  Stationary sources of 
emissions permitted by the District are required to report actual emissions to ensure that 
they remain below their emission limits.  This provides detailed activity data that is used 
in the emissions inventory.  In other cases, facility operators can inform the District of 
their actual production figures or fuel burned.   A survey is often carried out to determine 
usage rates.   
 

B.3.2  Emissions Inventory Updates 
 
The District, in cooperation with the ARB, is committed to continually updating the 
emissions inventory as research, emission factor updates, and other information 
become available.  When emissions data change dramatically, the District is committed 
to revising the inventory and ensuring that any impact is reflected in the control strategy 
and the attainment demonstration. 
 
The District re-evaluates the emissions inventory on a regular basis to ensure that the 
inventory is accurate and current.  Major point sources are typically re-evaluated every 
year.  Area sources are scheduled to be re-evaluated every one to five years. Seventy-
five area source categories were updated during the period from 2003 to 2006.   
 
The District updates emissions growth estimates on a periodic basis. Ten source 
categories are being examined in 2006 to reevaluate growth trends.  The District also 
revises emissions estimates based on the effects of District prohibitory rules on an 
emissions source category.  Approximately sixty-eight District prohibitory rules will be 
examined in 2006 to evaluate emissions controls and the effect of the rule requirements 
on the emissions inventory. 
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Appendix C: Conformity and RACM 

 
C.1  DRAFT IMPLEMENTATION OF THE LOCAL REASONABLY AVAILABLE 
CONTROL MEASURE (RACM) STRATEGY 

 
December 5, 2006 

 
 
The Clean Air Act (Section 172 (c)(1)) requires State Implementation Plans (SIPs) to 
contain Reasonably Available Control Measures (RACM) to provide for attainment of 
the air quality standard as expeditiously as practicable.  The San Joaquin Valley Air 
Pollution Control District (SJVAPCD) has requested that the Valley Metropolitan 
Planning Organizations (MPOs) draft a RACM approach for the 8-hour Ozone State 
SIP.  The final SIP is due for adoption by the SJVAPCD in Spring 2007, and submittal to 
EPA by June 15, 2007. 
 
On October 4, 2006, the MPO Directors were presented several options for developing 
a local RACM strategy as part of the 8-hour Ozone SIP.  The Directors recommended 
pursuing implementation of Option 2, which would include only the minimum number of 
RACM commitments required by law.  In order to show a commitment to improved air 
quality, Option 2 also includes a recommendation to exceed the minimum RACM 
requirements by voluntarily adopting a Congestion Mitigation and Air Quality (CMAQ) 
policy to fund cost-effective emission reduction projects.   
 
The MPOs propose to apply EPA’s final rule to implement the 8-hour ozone standard for 
identifying the RACM commitments.  If it appears that the combined RACM could not 
advance the attainment date by at least one year, then those additional measures are 
not deemed “reasonably available” under EPA policy and would not need to be included 
in the State Implementation Plan (SIP). Based on analyses in other areas, it is unlikely 
enough viable RACM measures will be identified that can show such reductions, and 
thus advance attainment by a year. 
 
The purpose of the CMAQ program is to fund transportation projects or programs that 
will contribute to attainment or maintenance of the national ambient air quality standards 
(NAAQS) for ozone, carbon monoxide (CO), and particulate matter (PM). While all 
CMAQ funding must go to transportation-related projects that demonstrate an air quality 
benefit, the eight SJV MPOs currently have different criteria and processes for 
allocating funding to eligible agencies.  There is currently no minimum cost-
effectiveness established for the CMAQ program, and according to recent studies, the 
numbers vary widely across the country.  The SJV MPOs propose to develop a 
standardized process across the Valley for distributing a percentage of the CMAQ funds 
to projects that meet a minimum cost-effectiveness.  This policy will focus on achieving 



 

the most cost-effective emission reductions, while maintaining flexibility to meet local 
needs.   
 
The attached papers provide the proposed approach for implementation of Option 2:                  
(1) evaluation of potential RACM for advancing attainment date, and (2) adoption of a 
cost-effective CMAQ policy. 
 
 

C.2  DRAFT EVALUATION OF POTENTIAL REASONABLY AVAILABLE CONTROL 
MEASURES (RACM) FOR THE 8-HOUR OZONE ATTAINMENT DEMONSTRATION 
PLAN 

December 5, 2006 
 
Summary 
The San Joaquin Valley Metropolitan Planning Organizations (MPOs) will apply EPA’s 
final rule to implement the 8-hour ozone standard for identifying the RACM 
commitments (FR, Vol. 70, No. 228/November 29, 2005, pp 71659-71661).  The EPA 
rule reinforces earlier RACM guidance providing for a limited RACM analysis of 
available measures, an estimate of emission reductions, and examination of the time 
needed to implement the measures.   
 
If it appears that the combined RACM could not advance the attainment date by at least 
one year, then those measures are not deemed “reasonably available” under EPA 
policy and would not need to be included in the State Implementation Plan (SIP).  
Further guidance in implementing RACM is provided in EPA’s proposed PM2.5 SIP 
development guidance (FR, Vol. 70, No. 210/November 1, 2005, pp. 66027-66029). 
 
Assumptions 
Several key decisions must be made to conduct the RACM analysis.  Based on 
projected ozone precursor emissions described in the current draft SIP, it would appear 
that the San Joaquin Valley Air Pollution Control District (SJVAPCD) may need to ask 
the California Air Resources Board (CARB) to request that the San Joaquin Valley be 
“bumped up” to a Severe-15, Severe-17, or Extreme classification, which would change 
the attainment date from 2013 to 2019, 2021 or 2024.   
 
While the statutory attainment dates range from 2013 to 2024, the corresponding 
attainment demonstration and control measure analysis must be conducted for the 
previous year (e.g., 2012 and 2023).  Therefore, it is recommended that the analysis on 
whether a RACM can advance the attainment date by one year be conducted for both 
2012 and 2023 analysis years.  If RACM cannot be demonstrated to advance either 
attainment date, it is assumed that the same holds true for any attainment date between 
2013 and 2024.   
 
The SJVAPCD Draft 2007 Ozone Plan, dated October 17, 2006, indicates that an 
estimated additional 300 tons per day of combined VOC and NOx emissions are 



 

necessary to demonstrate attainment in 2012, and approximately 100 tons per day to 
demonstrate attainment in 2023.  These estimates are based upon the difference 
between the carrying capacity of the San Joaquin Valley and the currently identified 
control measures for the attainment analysis years.   
 
There are a few possible ways to perform the RACM analysis.  One method would be to 
identify how much each measure had reduced the Valley’s total emissions by the 
attainment analysis year.  The estimated emission reductions from possible RACM 
measures would need to yield more than 300 tons per day of combined VOC and NOx 
emissions in 2012, or 100 tons per day in 2023 to advance attainment.  An alternative 
demonstration would be to assume that possible RACM measures have equal emission 
reductions in each of the years between SIP development (2007) and the attainment 
analysis year (i.e., the “straight-line approach”).  As a result, the estimated emission 
reductions would need to be greater than 60 tons per day in EACH year to advance the 
2012 attainment date or 6 tons per day in EACH year to advance the 2023 attainment 
date.   
 
These examples demonstrate the magnitude of the emission reductions that must be 
found from a combination of RACM to qualify as “reasonably available” control 
measures.  It is unlikely enough viable RACM measures will be identified that can show 
such reductions, and thus advance attainment by a year. 
 
For comparison, EPA analyzed four one-hour ozone SIPs in the Eastern U.S. to 
determine if the combination of Transportation Control Measures (TCMs) in each area 
would advance attainment by one year.  The maximum potential emissions reduction 
(VOC + NOx) in any one of those areas was 28 tons/day in Atlanta, which still only 
accounted for 11% of Atlanta’s 255 ton per day needed NOx reduction in the attainment 
analysis year.  Thus, the TCMs were not deemed “reasonably available.”  This area has 
a larger and more urbanized population than the San Joaquin Valley, and we would 
expect RACM/TCMs in the Valley to have fewer emissions reductions. 
 
The EPA guidance allows implementing agencies to reject measures due to 
technological or economical infeasibility or supporting documentation that the measures 
are otherwise unreasonable.  Those measures that are being considered for RACM 
must demonstrate that they are not likely to require an extensive and costly effort for 
numerous small area sources and that they can be fully implemented within the time 
frame of the relevant attainment date.   
 
Approach 
The following section outlines the SJV MPO proposed approach to conduct a local 
RACM analysis.  Again, this analysis would be performed for both the 2012 and 2023 
analysis years. 
     

1. Develop a list of control measures for possible consideration.  List will be 
developed from previous San Joaquin Valley RACM processes, more recent 



 

guidance materials, applicable SIPs, and measures suggested by the public 
during the SJVAPCD Town Hall meetings.    

a. Apply the "economically or technologically feasible" test to eliminate 
measures for possible consideration.  Examine the potential measures for 
partial implementation, geographical appropriateness, social acceptability, 
etc. 

2. Estimate emission reductions for those measures that passed the tests in #1  
a. Several guides are available to assign emission reductions to specific 

measures.  These include EPA’s RACM analysis for four serious 1-hour 
ozone areas in the East (October 12, 2000); CARB’s CMAQ Methodology; 
and findings of Transportation Research Board’s Special Report 264, 
CMAQ – Assessing 10 Years of Experience.  Additional sources of 
information on calculating emission reductions from TCMs will also be 
consulted as necessary.  It is important to note that due to the use of 
EMFAC in California, use of national or other state calculators may be 
limited. 

3. Total the VOC and NOx daily emissions from all measures that were analyzed in 
#2 to determine if they collectively advance attainment by a full year. 

a. If the emissions analysis determines that the combination of RACMs will 
advance attainment by a full year, then the SJV MPOs would work with 
their member jurisdictions to develop legally enforceable commitments to 
implement the identified RACMs.  

b. If the emissions analysis determines that the combination of RACMs will 
not advance attainment by a full year, then the analysis would be 
documented as part of the SIP record, but no further requirements to 
adopt local commitments for the SIP would be necessary. 

 
C.3  DRAFT COMMITMENT TO IMPLEMENT LOCAL CMAQ POLICY 

 
December 5, 2006 

 
Summary  
The Congestion Mitigation and Air Quality (CMAQ) program funds transportation 
projects or programs that will contribute to attainment or maintenance of the national 
ambient air quality standards. While all CMAQ funding must go to transportation-related 
projects that demonstrate an air quality benefit, the eight San Joaquin Valley (SJV) 
Metropolitan Planning Organizations (MPOs) currently have different criteria and 
processes for allocating funding to eligible agencies.  There is currently no minimum 
cost-effectiveness established for the CMAQ program, and according to recent studies, 
the numbers vary widely across the country.  The SJV MPOs propose to develop a 
standardized process across the Valley for distributing 20% of the CMAQ funds to 
projects that meet a minimum cost-effectiveness.  This policy will focus on achieving the 
most cost-effective emission reductions, while maintaining flexibility to meet local needs.   
 
 
 



 

Background 
The CMAQ program was created under the Intermodal Surface Transportation 
Efficiency Act (ISTEA) of 1991, continued under the Transportation Equity Act for the 
21st Century (TEA-21), and reauthorized by the Safe, Accountable, Flexible, Efficient 
Transportation Equity Act: A Legacy for Users (SAFETEA-LU). Over $8.6 billion is 
authorized over the five-year program (2005-2009), with annual authorization amounts 
increasing each year during this period.  The San Joaquin Valley Metropolitan Planning 
Organizations (MPOs) currently receive approximately $40 million per year, subject to 
state and federal formulas.  These amounts are updated annually based on available 
funds. 
 
New CMAQ guidance based on SAFETEA-LU was released by the Federal Highway 
Administration (FHWA) on October 31, 2006.  The new legislation and guidance clarifies 
project eligibility, including advanced truck stop electrification systems and the purchase 
of diesel retrofits.  SAFETEA-LU directs States and MPOs to give priority to diesel 
retrofits and to cost-effective congestion mitigation activities that provide air quality 
benefits.  Though SAFETEA-LU establishes these investment priorities, it also retains 
State and local agencies' authority in project selection, meaning that changes to local 
procedures are not required by the SAFETEA-LU.   
 
Federal legislation gives local agencies discretion on how to distribute CMAQ funds.  
While all CMAQ funding must go to transportation-related projects that demonstrate an 
air quality benefit, the eight SJV MPOs currently have different criteria and processes 
for allocating funding to eligible agencies.   
 
Policy Recommendations 
Even though (1) SAFETEA-LU does not mandate program changes and (2) local 
Reasonably Available Control Measures (RACM) may not advance attainment and 
would therefore not be required, the San Joaquin Valley MPOs are voluntarily 
committing to improving the CMAQ process through this policy to assist in the clean air 
efforts.  The San Joaquin Valley MPOs propose to adopt the following CMAQ policy 
through Policy Board Resolutions, possibly as part of the 2007 RTP, to be implemented 
beginning in FY 2011.   
 
The policy is scheduled to be implemented in FY 2011 because the current federally 
approved 2007 Federal Transportation Improvement Programs (FTIPs) have committed 
CMAQ funds through FY 2009 and in some cases, regional commitments through FY 
2010.  In addition, the current CMAQ programming assists in implementing approved 
local RACM (Amended 2003 PM-10 Plan) that are currently committed through 2010.     
 
Cost-effectiveness is a key component of providing funding to improve air quality and 
reduce congestion.  Policies that focus on cost-effectiveness will result in the largest 
emission reductions for the lowest cost.  In the state of California, the Air Resources 
Board (ARB) provides funding for air quality improvement projects through the Carl 
Moyer Program, which requires that heavy-duty vehicle projects meet a cost-
effectiveness of $14,300 per ton.   The San Joaquin Valley Air Pollution Control District 



 

(SJVAPCD) also uses cost-effectiveness thresholds for projects funded through the 
REMOVE II and Heavy-Duty Incentive Programs.  However, there is currently no 
minimum cost-effectiveness established for the CMAQ program, and according to 
recent studies, the numbers vary widely across the country and by project type.  
Attachment 1 provides a summary of cost-effectiveness of various types of CMAQ 
projects, as indicated in the most recent FHWA guidance.   
 
The SJV MPOs propose to develop a standardized process across the Valley for 
distributing 20% of the CMAQ annual apportionments for each MPO to projects that 
must meet a minimum cost-effectiveness.  This percentage will be converted to a dollar 
amount as part of periodic reviews and updates to the CMAQ policy.  The process will 
focus on achieving the most cost-effective emission reductions, while maintaining 
flexibility to meet local needs.   

  
CMAQ projects must demonstrate an air quality benefit, and the expected emissions 
reductions will continue to be estimated with the ARB “Methods to Find the Cost-
Effectiveness of Funding Air Quality Projects”.  Tracking of the CMAQ policy will be 
achieved through several methods. Each MPO must submit annual reports to Caltrans 
and the Federal Highway Administration (FHWA) that specify how CMAQ funds have 
been spent and the expected air quality benefits. This report is due by the first day of 
February following the end of the previous Federal fiscal year (September 30) and 
covers all CMAQ obligations for that fiscal year.  As has been the practice of several 
MPOs, a copy of the CMAQ annual report will also be submitted to the Air District for 
information purposes.  Each MPO will also post information related to the 
implementation of the CMAQ policy on its website. 
 
The Caltrans CMAQ web-page has annual reports provided for 2002-2003 and earlier.  
For the San Joaquin Valley, approximately $19.5 million of CMAQ dollars was allocated 
which resulted in approximately 0.26 tons/day reduction in reactive organic gases 
(ROG) and 0.37 tons/day reduction in nitrogen oxides (NOx).  For 2001-2002, 
approximately $38.6 million of CMAQ dollars was allocated resulting in approximately 
0.35 tons/day reduction in ROG and 0.42 tons/day reduction in NOx.  It is important to 
note that the entire project cost is not provided and the estimated emission reduction is 
for the life of the project. 

 
Due to changes in project costs and technology over time, the MPOs will revisit the 
minimum cost-effectiveness standard, as well as policy feasibility, with each new 
Regional Transportation Plan (RTP), excluding amendments.  RTP updates are 
required by SAFETEA-LU every four years.  A periodic review of the policy is necessary 
due to potential changes in federal transportation legislation, apportionments, and 
project eligibility.  This policy will only affect federal CMAQ funds, and does not imply 
changes to other funding programs.  Should future transportation legislation not include 
CMAQ funding, this policy will no longer be in effect.   
 
 
 



 

Additional Considerations   
As the specifics of the CMAQ policy are developed, the MPOs and interagency 
consultation partners will need to discuss several additional issues.  These include such 
items as: 

(1) How to address unspent CMAQ funds that are part of the 20% policy 
(a) The SJVAPCD air quality grant incentive programs provide a possible 
program that MPOs could contribute to and still meet their cost-
effectiveness threshold.   

(2) Priority for Leveraging Air District Funds  
(a) To provide an added incentive for funding cost-effective expenditures 
of CMAQ funds, the SJVAPCD should consider giving priority for matching 
funds for cost-effective CMAQ projects.    

(3) Providing Incentives for Early Completion of Commitment  
(a) The policy could allow MPOs to accrue credit for exceeding their base 
commitment of cost-effective CMAQ expenditure.  The credit would allow 
an MPO to complete its annual average cost effective expenditure goal 
prior to the attainment date.  For example, if the CMAQ policy covers a 10 
year period and the expenditure goal is a minimum of 20 percent, 
agencies could program 100% of their CMAQ for the first 2 years and 
have fulfilled their 10-year commitment.  This would provide an incentive 
to MPOs to achieve air quality improvements as early as possible. 

 
 
 
 
 
 



 

 
 

Table C-1 Cost-Effectiveness of Selected CMAQ Projects 

Cost-Effectiveness of Selected CMAQ Projects
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Source: TRB Special Report 264—The Congestion Mitigation and Air Quality Improvement Program: Assessing 10 Years of Experience, Chapter 4. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

C.4   RESPONSE TO INTERAGENCY COMMENTS ON DRAFT RACM APPROACH 
 

January 16, 2007 
 

The local RACM approach for the 8-hour Ozone Plan was transmitted 
for interagency consultation on December 5, 2006.   
 
It is important to note that no other verbal or written comments were received from the 
public or inter-agency consultation partners, including:  the California Department of 
Transportation and Federal Transit Administration.   
  
COMMENT FROM BOB O’LOUGHLIN, FHWA 
(via e-mail, dated December 5, 2006) 
 
Comment:  The RACM approach looks good.  On the Local CMAQ Policy, is it possible 
to present an estimate of how much CMAQ funds each of the SJV MPOs will have in FY 
2011? It’s difficult to ascertain whether 20% of each MPO’s CMAQ funds (assuming 
they do not pool their CMAQ funds), even with potential match funds, will be sufficient to 
fully fund some of the cost-effectiveness CMAQ projects that would meet the minimum 
cost-effectiveness threshold. 
 
Response:  CMAQ funding for FY2011 will be provided by future transportation 
legislation; therefore, neither federal apportionments nor Caltrans estimates are not 
available at this time.  In addition, CMAQ funding is based on the severity of the ozone 
and carbon monoxide classifications, which may change over time.  It is important to 
note that funding is distributed through Caltrans by formula to the MPOs, and is not 
pooled across jurisdictions. 
 
Cost-effectiveness is based on the CMAQ funds contributed to the projects.  Even the 
MPOs that receive the smallest allocation of funding are able to complete cost-effective 
projects. CMAQ funds typically require a minimum 11.47% local match, so fully funding 
projects with federal CMAQ funds is not possible.  If necessary, an MPO could require a 
higher matching percentage to meet the cost-effectiveness threshold, or the project 
sponsor could increase the amount of matching funds. 
 
COMMENT FROM KARINA O’CONNOR, EPA 
(via e-mail, dated December 12, 2006) 
 
Comment:  EPA is concerned that the focus of the approach seems to be on ensuring 
that no measures, even cumulatively, will qualify as advancing the attainment year - 
thus no measures (including TCMs) will qualify as RACM and be included in the SIP.   
Due to this focus, the approach does not seem to propose to develop an extensive list 
of control measures for consideration. 
 
Response:   The Part 1 approach does not state that there is a bias toward finding no 
qualified RACMs.  The proposed analysis will examine all potential available control 



 

measures and determine their cumulative emissions impact on accelerating the 
attainment of the 8-hour ozone standard in the SJV.  The analysis will be documented 
and provided for interagency consultation.   
 
Comment:  The intention of RACM is to prepare a list of all available control measures 
for consideration.  The draft approach seems to be focused on rejecting measures.  The 
approach explains why no measures will work before you've explained what measures 
you will be considering. At a minimum, the approach should describe more extensively, 
which measures will be considered.  The analysis must be able to demonstrate due 
diligence in identifying potential RACM. 
 
Response:    All available control measures identified in Part 1 of the RACM analysis 
will be examined.  The draft approach does not focus on rejecting measures; rather, the 
EPA criteria for determining RACMs, including the economically and technically feasible 
tests will be applied. 
 
Comment:  By limiting the initial compilation of measure to “previous San Joaquin Valley 
RACM processes, more recent guidance materials, applicable SIPs, and measures 
suggested by the public during the SJVAPCD Town Hall meetings," the draft approach 
doesn't seem to go very far to compile a list of potential measures for an area that 
needs significant measures to reach attainment.  We have seen litigation in other areas 
(e.g. Houston) a few years ago charging that the area did not consider certain measures 
that were actually being implemented in other areas. To counter the possibility of 
litigation, the RACM analysis needs to do a really good job describing the process used 
to identify the potential RACMs.  For example, will you gather and incorporate info from 
outside expertise, literature reviews, workshops, public forums, professional 
associations, etc. to compile a list of measures?   Only consideration of public 
comments gathered at town hall meetings is not enough. 
 
Response:   During our 2002 SIP development, there were well over one hundred 
potential RACM were identified as a result of an extensive outreach program with local 
jurisdictions in response to EPA’s direction that every possible RACM be included.  The 
proposed RACM identification effort uses the existing list of potential RACM as the 
starting point and then identifies additional potential RACM.  The proposed approach 
clearly indicates that the RACM identified in other SIPs will be reviewed for inclusion.  
Presumably, this approach will include additional information from “outside expertise, 
literature reviews, workshops, public forums, professional associations, etc.” that was 
part of that RACM process.  The proposed approach in no way implies that “Only 
consideration of public comments gathered at town hall meetings” will be included.  The 
proposed approach merely confirms that the public comments already received on the 
draft SJV Ozone Plan would be included and addressed in the new local RACM 
process.   
 
Comment:  The draft approach relies upon - using the 'advancing the attainment year' 
test to reject measures based on the high level of reductions needed for the area.  We 
agree that you can use this test to reject measures from those that must be 



 

implemented.  However, because potential RACMs won't advance the attainment date, 
that doesn't mean that they shouldn't be implemented. Nothing in EPA's RACM policy 
prevents an area from implementing controls that are not identified as RACM. 
 
Response:   It is agreed that controls that are not identified as RACM may be 
implemented.  The proposed implementation would not prevent an implementing entity 
from adopting a local control measure that does not meet the RACM criteria.   
 
Comment:  Note that given the litigation on previous San Joaquin Valley plans, these 
comments were drafted to identify any potential problems upfront, especially since 
problems with the RACM approach could lead to problems with our budget adequacy 
findings, and which could lead to a conformity lockdown problem in SJV.  Your best 
defense on RACM issues is to put together a robust, inclusive process for identifying 
potential RACMs. As you've mentioned in your approach, any measures suggested by 
the public (not just in the town hall meetings), must be included in the RACM analysis.  
Completion of a comprehensive analysis including all potential measures in the initial 
analysis will less likely result in additional measure being suggested by the public and 
delays in the final SIP submittal or problems with budget adequacy. 
 
Response:   As documented in the proposed implementation approach, the SJV MPOs 
are committed to perform a comprehensive, robust analysis of identifying potential 
RACMs.  The interagency consultation process will be used to provide our partners the 
opportunity to review and comment on the local RACM analysis as it is developed.   
 
COMMENT FROM LAUREN DAWSON, SJV AIR POLLUTION CONTROL DISTRICT 
(via e-mail, dated December 13, 2006) 
 
Comment:  Section 1. In "Approach" - RACM related litigation, summarized in Eisinger 
& Niemeier (2004),1 suggests that a thorough review of candidate measures is a 
prudent course of action.  The District recommends an expanded search be conducted 
for control measures beyond the Town Hall Meetings to include comments from our 
October 17, 2006 workshop, prior comments submitted to the District in 2004, other 
districts’ plans (e.g., South Coast and Sacramento), other states, the California 
Partnership for the San Joaquin Valley Strategic Action Plan (Air Quality Work Group 
and Transportation Work Group) (e.g., Appendix J in the draft 2007 Ozone Plan), and 
other sources.  The District has received about 94 comments following our Town Hall 
Meetings and the October 17, 2006 workshop that dealt with the general types of topics 
that could be addressed by local agency RACM; topics included personal transportation 
choices, bike lanes, public transit, vehicle characteristics and use, lower highway 
speeds, highway fees, drive throughs, local governments and land use, local 
governments and other transportation issues, Indirect Source Review Rule, and 
interagency cooperation/COGs. 
 

                                            
1 Eisinger, D. and D. Niemeier, Transportation Control Measures, (TCMs): Guidance for Conformity and 
State Implementation Plan Development, UC Davis, Final Report, August 18, 2004. 



 

Response:   As documented in the proposed approach, all available control measures 
will be examined in the RACM analysis under Part 1.  This will include outside expertise, 
literature reviews, workshops, public forums, professional associations, etc. In 
accordance with EPA guidance, the analysis focuses on measures that meet the EPA-
directed criteria for RACMs, including the economically and technically feasible tests. 
 
Comment:  Section 3. In "Approach" - Add text that clarifies what will be done. Even is 
RACM is not required, measures to reduce emissions by changing vehicle use could 
still be implemented.  These could be added as a new section 4 (under "Approach") and 
consist of text from the CMAQ Policy White Paper.  
 
Response:   The proposed implementation would not prevent an implementing entity 
from adopting a local control measure that does not meet the RACM criteria.   
 
Comment:  Section 3. "Assumption" section - the data on VOC and NOx emissions 
reductions needed should be updated as new releases become available.  
 
Response:   The analysis will use the most recent data available at that time. 
 
Comment:  Section 3. "Additional Considerations" under Commitment to Implement 
CMAQ Policy - It may not be feasible to give priority for District matching funds for cost-
effective CMAQ projects.  
 
Response:   It is understood that the priority funding from the Air District might not be 
possible; however, it is expected that the Air District would at least consider such a 
request.  Additional information will be provided in future discussions. 
 
Comment:  Section 3. "Additional Considerations" under Commitment to Implement 
CMAQ Policy - A commitment to a specific cost-effectiveness threshold should be made 
(e.g., Carl Moyer $14,300/ton) 
 
Response:    As with Carl Moyer and other programs that require a minimum threshold, 
it is expected that these numbers will change over time.  The MPOs will determine an 
appropriate threshold in the coming years, which will be reevaluated on a regular basis 
(as indicated in the proposal).   
 
Comment:  Section 3. "Additional Considerations" under Commitment to Implement 
CMAQ Policy - The District believes that the commitment to direct only 20% of the 
CMAQ funds to cost-effective projects will not help produce early reductions that are 
needed for attainment of the NAAQS.  The District encourages that a greater 
percentage of the CMAQ funds be dedicated to cost-effective projects that would 
provide maximum air quality benefits.   
 



 

Response:    The CMAQ (Congestion Mitigation and Air Quality) program serves a 
broader purpose than early reductions; the program is also designed to provide 
congestion relief through improved traffic flow and travel times.  All CMAQ projects are 
required to show an air quality benefit, and MPOs strive to fund projects for both the 
short- and long-term benefits of the region.  While projects to relieve congestion also 
improve air quality, it might not be feasible to have such congestion relief projects meet 
a stringent cost-effectiveness threshold, such as established for diesel retrofit projects.  
Although many MPOs use cost-effectiveness to evaluate eligible projects, there are 
currently no federal standards for minimum CMAQ cost-effectiveness in place.  This 
CMAQ policy to dedicate 20% of the funding could be considered progressive, and also 
does not prohibit individual MPOs from exceeding this percentage.    
 
Comment:  As the fleet gets cleaner, (especially true for the time frame addressed by 
this Plan) measures to reduce VMT will provide fewer reductions, and will consequently 
become less cost effective.  The process should assign higher priority to measures that 
reduce vehicle starts or trips vs. measures that reduce VMT.  Measures targeting gross 
polluters would also be of benefit. 
 
Response:   SAFETEA-LU includes changes to project eligibility for the CMAQ program.  
In general, eligible project or programs need to contribute to attainment of the NAAQS 
though reductions in vehicle miles traveled, fuel consumption or through other factors.  
The new legislation includes eligibility for advanced truck stop electrification systems 
and the purchase of diesel retrofits. In addition, SAFETEA-LU states that MPOs shall 
give priority in distributing funds received to (1) diesel retrofits, and (2) cost-effective 
congestion mitigation activities.     
 
The process is designed to focus a percentage of the program on cost-effective 
projects.  The intent is to allow flexibility for each MPO to implement the program in a 
manner that best addresses the issues in that region.  These issues may vary by county 
or even city.  While it is possible to fund projects that target trip reduction or gross 
polluters, staff does not think that prioritizing or mandating project types is beneficial 
 
Comment:  The District recommends that the process include a provision for assigning 
priority to NOx vs. VOC reductions as a function of the year of implementation.  VOC 
reductions may be more useful in the near term, with NOx providing greater benefits 
overall.  More details will be provided in the January 2007 draft version of the plan.  
 
Response:   The CMAQ program considers emission reductions for NOx, VOC, and 
particulate matter.  Due to funding constraints, issues associated with transportation 
programming, and project delivery, it may not be feasible to implement a process that 
prioritizes projects based on the associated emissions reductions by pollutant. 
 
Comment:  As noted in Chapter 5 of the 2007 Ozone Plan, the District intends to issue 
annual reports on the progress in implementing ozone and PM plan commitments.  
These reports would be presented to the District Governing Board in April of each year, 



 

beginning in 2008.  These reports will not only give the status of District measures, but 
also the status of state and local government measures.  The MPO annual reports, 
which are due in February of each year to Caltrans and FHWA, will fit into the District 
reporting schedule; however, the MPO reports will be on a federal fiscal year basis and 
the District’s reports will be on a calendar year basis.  The “Commitment to Implement 
Local CMAQ Policy” should address this possible discrepancy in reporting periods.  Is it 
possible to produce the CMAQ data on a calendar year basis? 
 
Response:   The proposed implementation clearly indicates that the CMAQ policy will 
not be included in the 2007 Ozone Plan.  As a result, no projects implemented through 
the policy will be included in the District annual reports.  However, any other local 
control measures commitments that are included in the 2007 Ozone Plan could be 
included in the annual reports.  It is assumed that the District will request the reporting 
information directly from the implementing entities.   
 
Comment:  The District recommends that the ongoing work of the SJV Regional 
Blueprint Project and the potential emission reductions that will be available in the future 
be discussed as an activity that could provide future emissions reductions.  While not 
meriting emission reduction credit at this point, the potential exists for land use planning 
to affect VMT growth rates, as well as reducing the number of starts and trips. 
 
Response:   The SJV MPOs have provided draft documentation regarding the Blueprint 
process in response to the District’s request in November 2006.  The information should 
be included in the next version of the 2007 Ozone Plan released for public review.     
 
COMMENT FROM JEFF LINDBERG, ARB 
(via e-mail, dated January 5, 2007) 
 
Comment:  Because of the magnitude of the emission reductions needed in the San 
Joaquin Valley, it is appropriate that the local planning agencies are looking beyond the 
U.S. EPA guidance on Reasonably Available Control Measures (RACM), to identify a 
local commitment commensurate with the emission reductions needed. 
 
The Valley planning agencies are taking an important step by explicitly committing to 
fund cost effective emission reduction projects through the targeted usage of 20 percent 
of the Valley’s Congestion Mitigation and Air Quality Improvement (CMAQ) funds, and 
should be applauded. 
 
Response:  Thank you for your comment.   
 
Comment:  In order to ensure that the CMAQ funds being committed by the local 
planning agencies achieve the maximum benefits, ARB staff suggests that those CMAQ 
dollars go explicitly to cost effective, transportation related engine replacement and/or 
retrofit projects.  This is important since congestion mitigation projects alone, often have 
small benefits on air quality, relative to their cost.  This clearly meets the first priority 
established for CMAQ funds in federal law – to fund projects with air quality and health 



 

benefits.  In your effort to determine an appropriate cost effectiveness threshold, as well 
as in your efforts to identify appropriate projects, we encourage you to work closely with 
the San Joaquin Valley Air Pollution Control District staff, which has in place an effective 
air pollution incentive program. 
 
Response:  While the SAFETEA-LU changes to project eligibility for the CMAQ program 
include advanced truck stop electrification systems and the purchase of diesel retrofits, 
the program is also designed to improve air quality through the implementation of other 
projects.  The proposed policy is designed to focus a percentage of the program on 
cost-effective projects, not to specify project type.  A mandate for the 20% of CMAQ 
dollars to fund engine replacement and/or retrofit projects would eliminate the 
necessary flexibility for each MPO to implement the program in a manner that best 
addresses the issues in that region.  These issues may vary by county or even city.   
Some cities might have already implemented an aggressive replacement and retrofit 
program, and have less of a need for engine replacement at this time; the MPOs do not 
intend to limit the implementation of innovative and cost-effective emission reduction 
strategies. 
 
Please be assured that the interagency consultation process will be used to provide our 
partners the opportunity to review and comment on the implementation details of the 
CMAQ policy as they are developed.  
  
 
C.5  DOCUMENTATION FOR DEVELOPMENT OF LIST OF CONTROL MEASURES 
FOR POSSIBLE CONSIDERATION 
 
Approach 
 
Develop a list of control measures for possible consideration.  List will be developed 
from previous San Joaquin Valley RACM processes, more recent guidance materials, 
applicable SIPs, and measures suggested by the public during the SJVAPCD Town Hall 
meetings.    
 
Documentation 
 
Step 1:  Previous SJV RACM (ozone precursors) 
 

List contains the original Local Government Control Measure (LGCM) template 
organized by Section 108(f) category.  It is important to note that some of the 
measures were not considered by the MPOs for the Suggested List.  Either 
reasoned justification was provided and subsequently approved by EPA or the 
measures were recommended for regional implementation by another agency, such 
as the Air District, Caltrans, etc.   
 



 

The Suggested Lists by MPO were cross-referenced with the LGCM template.  
”Extra” measures suggested during MPO public process and considered for 
implementation were added.   
 

References:   
 
The Severe Area Ozone Plan, April 2002 RTPA Ozone RACM Submittal included the 
following: 
 

• Existing Local Government Control Measures in the San Joaquin Valley 
o 1994 CA ozone SIP which includes the 1994 San Joaquin Valley Ozone 

Attainment Plan and the Revised Post 1996 ROP Plan, according to 
Federal Register 62FR1150 

• Example List of Local Government Control Measures in Other Ozone 
Nonattainment Areas 

o collating lists of local government control measures considered, and in 
some cases adopted, in other nonattainment areas 

o areas included:  Phoenix, Bay Area, California Planning, and Dallas 
• Suggested List of Measures for the Severe Area Ozone Plan (by County/MPO) 
• Measures were organized by category using the specific transportation control 

measures listed in Section 108(f) of the Clean Air Act 
• Commitments / reasoned justification for non-implementation by jurisdiction 

(generally through 2005) 
• The public process was conducted from 2001 – 2001 and included individual 

MPO committee process and six SJVAPCD workshops  
 
The Extreme Ozone Attainment Demonstration Plan, March 2004 RTPA Ozone RACM 
Submittal included the following: 
 

• Severe Ozone Plan Commitments / reasoned justification 
o Strengthen existing commitments (generally through 2010) 
o Update reasoned justification 
o New commitments 
o Note:  one new ozone plan was released and reviewed for potential new 

measures to consider; none were identified.   
• The public process was conducted from 2003 – 2005 and included individual 

MPO committee process and three SJVAPCD workshops  
 
 
Step 2:  Review of Control Measures Suggested During Public Process for 8-Hour 
SIP Development 
 

Six town hall meetings were conducted by the SJV APC from July 26 – 28, 2006 
throughout the valley.  In addition, the District conducted a workshop on the Draft 
Plan in October 2006.  Local measures that were suggested by the public during 



 

these meetings were cross-referenced against the list of possible measures 
compiled under Step 1.   

o If local onroad measure already included on RACM list, added “Town Hall 
Meetings” to Source column 

o If local onroad measure NOT already included, then added under 
appropriate category (Extras)  

 
References:   
 
The Draft 2007 Ozone Plan includes the following: 
 

• Appendix G:  Town Hall Meeting Suggestions 
• Appendix L:  Comments and Response 

 
NOTE:  According to EPA’s Conformity Rule, the definition of a TCM is as follows:  “A 
transportation control measure (TCM) is any measure that is specifically identified and 
committed to in the applicable implementation plan that is either one of the types listed 
in section 108 of the CAA, or any other measure for the purpose of reducing emissions 
or concentrations of air pollutants from transportation sources by reducing vehicle use 
or changing traffic flow or congestion conditions. Notwithstanding the first sentence of 
this definition, vehicle technology-based, fuel-based, and maintenance-based measures 
which control the emissions from vehicles under fixed traffic conditions are not TCMs" 
 
In accordance with this definition, vehicle technology-based, fuel-based, and 
maintenance-based measures which control the emissions from vehicles under fixed 
traffic conditions were not included in the local RACM list during the cross-referencing 
process in Step 2 above or the Steps that follow.   
 
Step 3:  Review of EPA Proposed PM2.5 Implementation Rule, November 1, 2005.   
 
The EPA Proposed PM2.5 Implementation Rule, dated November 1, 2005 was 
reviewed and local onroad control measures were cross-referenced against the list of 
possible measures compiled under Step 1.   

o If local onroad measure already included on RACM list, added “EPA” to 
Source column 

o If local onroad measure NOT already included, then added under 
appropriate category (Extras)  

o NOTE:  Diesel idling programs for trucks, locomotive, and other mobile 
sources excluded due to State rule requirements. 

 
References:   
 
EPA Proposed PM2.5 Implementation Rule, November 1, 2005 includes the following: 
 

• Clean School Bus USA Program 
• EPA’s voluntary diesel retrofit program 



 

• EPA’s voluntary diesel retrofit program 
• EPA’s website on transportation control measures 

 
 
Step 4:  Review of EPA Draft Final PM2.5 Implementation Rule, reference to 
http://www.epa.gov/pm/measures.html 
 
This website contains links to sources of information on control measures.  The 
California SB 656 program link was reviewed, but does not contain any local onroad 
measures for consideration.  In addition, the CARB Goods Movement emission 
reduction plan link was reviewed, but does not contain any local onroad measures for 
consideration. 
 
However, the Lake Michigan Directors Consortium (LADCO) / Midwest Regional 
Planning Organization technical reports link provides numerous references for the 
evaluation of candidate control measures.  The report “Evaluation of Candidate Mobile 
Source Control Measures” was reviewed and local onroad control measures were 
cross-referenced against the list of possible measures compiled under Step 1.   

o If local onroad measure already included on RACM list, added “LADCO” to 
Source column 

o If local onroad measure NOT already included, then added under 
appropriate category (Extras)  

 
 
 
References:   
 
Evaluation of Candidate Mobile Source Control Measures includes the following: 
 

• AACOG. 2003. “1st Biannual Report: The Early Action Compact for the San 
Antonio Metropolitan Statistical Area,” Report to Texas Commission of 
Environmental Quality, Alamo Area Council of Governments, San Antonio, TX, 
June 2003. 

• CARB. 2003. “Proposal to Reduce Idling from New 2007+ Heavy-Duty Diesel 
Trucks,” Presentation by Daniel Hawelti to a June 4, 2003 Public Workshop, 
California Air Resources Board, June 4, 2003. 

• CMAQ. 1999. “Summary Review of Costs and Emissions Information for 24 
Congestion Mitigation and Air Quality Improvement Program Projects,” Final 
Report to the Office of Policy, Environmental Protection Agency, Hagler Bailey 
Services, Inc., Arlington, VA, September 28, 1999. 

• ENVIRON. 2003a. "Workplan for the Winchester-Frederick and Berkeley-
Jefferson Counties Ozone Early Action Plan (EAP) Projects," Memorandum to 
Wilbur-Smith Associates, ENVIRON International Corporation, September 24, 
2003. 



 

• ENVIRON. 2000a. "Evaluation of Attainment Control Strategies for the Dallas-
Fort Worth State Implementation Plan," Report to the North Central Texas 
Council of Governments, ENVIRON International Corporation, March 2000. 

• ENVIRON. 2000b. “Initial Evaluation of Emissions Reduction Potential of 
Candidate Measures to Obtain NOx Reductions in the Houston-Galveston Area – 
Draft Report.” Prepared for the Houston-Galveston Area Council. July 25. 

• MWAQC. 2003. “Plan to Improve Air Quality in the Washington, DC-MD-VA 
Region, State Implementation Plan (SIP) “Severe Area SIP”, Demonstration Rate 
of Progress for 2002 and 2005; Revision to 1990 Base Year Emissions; and 
Severe Area Attainment Demonstration for the Washington DC-MD-VA 
Nonattainment Area,” District of Columbia Department of Health, Maryland 
Department of the Environment, and the Virginia Department of Environmental 
Quality, Metropolitan Washington Committee, August 4, 2003. 

• NETAC. 2003. "Identification of Potential Emission Reduction Strategies for the 
Northeast Texas Early Action Compact," Final Report to the East Texas Council 
of Governments, Northeast Texas Air Care (with Contribution from ENVIRON 
International Corporation), June 11, 2003. 

• Oklahoma. 2003. “Oklahoma Department of Environmental Quality’s Draft List of 
Potential Control Strategies for the Oklahoma Early Action Compacts,” Oklahoma 
Department of Environmental Quality, Oklahoma, April 9, 2003. 

• OTC. 2003. “Draft Model Rule Overview: Solvent Cleaning Operations; Mobile 
Equipment Repair and Refinishing; Architectural and Industrial Maintenance 
Coatings, and Portable Fuel Container Spillage Control,” Ozone Transport 
Commission (http://www.otcair.org/), Washington, DC, 2003. 

• TCEQ. 2000. “Revision to the State Implementation Plan for the Control of 
Ozone Air Pollution: Requirements for Gasoline Volatility in East and Central 
Texas & Federal Clean Air Act 221(c)(4)(C) Waiver Request,” Texas Commission 
on Environmental Quality, April 5, 2000. 

• SMAQMD. 2003. “Clean Air Plan Update for Sacramento Air Quality 
Management Districts,” Sacramento Air Quality Management District, 
Sacramento, CA, May 21, 2003 

• Tennessee. 2003. “Emission Inventories and Potential Emission Control 
Strategies for Ozone Early Action Compact Areas in Tennessee,” Draft Report to 
Division of Transportation Planning, Tennessee Department of Transportation, 
and Division of Air Pollution Control, Tennessee Department of Environmental 
and Conservation, Department of Civic and Environmental Engineering, 
University of Tennessee, April 2003. 

• Triad. 2003. “Triad Early Action Compact: Potential Local and Regional Ozone 
Emission Reduction Strategies for Attainment of 8 Hour Ozone Standard,” Triad, 
North Carolina, 2003. 

• SBDC. 2001. “Environmental Assistance to Small Businesses: An Ex-Post 
Evaluation of SBDC Pilot Projects,” Final Report to Pollution Prevention Division, 
Office of Pollution Prevention and Toxics, Environmental Protection Agency, 
Industrial Economics, Inc., Cambridge, MA, and Robert L. Kerr & Associates, 
Inc., Reston, VA, January 12, 2001. 



 

• ENVIRON. 2003a. "Evaluation Of Emission Control Strategies Under 
Consideration For The Berkeley-Jefferson Counties Early Action Plan," 
Memorandum to Wilbur-Smith Associates, ENVIRON International Corporation, 
December 12, 2003. 

• Metropolitan Washington DC, VA, MD AQ Committee - 2005 Ozone SIP Doc  
• San Joaquin Valley 2004 SIP  
• Mid-American Regional Council - Kansas City Region Control Measures: Clean 

Air Action Plan 2004  
• Bay Area Control Measures (Tri Valley Clean Air Plan) 
• Compiled list of local measures submitted by EAC areas as part of the State 

Implementation Plan required for the December 31, 2004  Milestone 
(http://www.epa.gov/ttn/naaqs/ozone/eac/#EACsummary) 

 
 
Step 5:  Review of EPA List of Potential Control Measures for PM2.5 and 
Precursors, Draft dated 12/20/06 
 
The EPA List of Potential Control Measures for PM2.5 and Precursors, Draft dated 
12/20/06 was reviewed and local onroad NOX and VOC control measures were cross-
referenced against the list of possible measures compiled under Step 1.   

o If local onroad measure already included on RACM list, added “EPA” to 
Source column 

o If local onroad measure NOT already included, then added under 
appropriate category (Extras)  

 
 
 
References:   
 
EPA List of Potential Control Measures for PM2.5 and Precursors, Draft dated 12/20/06 
includes the following: 
 

• California Air Resources Board, "Currently Verified Diesel Emission Control 
Technologies," as of September 6, 2006 
http://www.arb.ca.gov/diesel/verdev/verifiedtechnologies/cvt.htm 

• California Air Resources Board, "ARB Programs," updated May 4, 2006 
http://www.arb.ca.gov/html/programs.htm 

• ENVIRON International Corporation, "Evaluation of Candidate Mobile Source 
Control Measures", Final Report, prepared for Lake Michigan Air Directors 
Consortium, 2250 E. Devon Ave., #250, Des Plaines, IL 60018, February 28, 
http://www.ladco.org/reports/rpo/Regional%20Air%20Quality/LADCO%20Control
%20Report_Final.pdf 

• U.S. Environmental Protection Agency, Office of Air and Radiation, "Phase II 
Reformulated Gasoline: The Next Major Step Toward Cleaner Air", EPA420-
http://www.epa.gov/OMSWWW/rfg/f99042.pdf 



 

• Guidance for Quantifying and Using Long Duration Truck Idling Emission 
Reductions In State Implementation Plans and Transportation Conformity, 
EPA420-B-04-001, January 2004. 
http://www.epa.gov/otaq/stateresources/transconf/policy/truckidlingguidance.pdf 

• Draft list of potential RACT and RACM from PM rule preamble (see EPA 
websites on verified retrofit technologies) 
http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm 

• Guidance for Quantifying and Using Emissions Reductions from Best 
Workplaces for Commuter Programs in State Implementation Plans and 
Transportation Conformity Determinations, EPA420-B-05-016, October 2005, 
http://www.epa.gov/otaq/stateresources/policy/transp/commuter/420b05016.pdf 

• Diesel Retrofits: Quantifying and Using Their Benefits in SIPs and Conformity, 
EPA420-B-06-005, June 2006. 
http://www.epa.gov/otaq/stateresources/transconf/policy/420b06005.pdf 

• U.S. Environmental Protection Agency, Office of Transportation and Air Quality, 
"Diesel Retrofit Technology, An Analysis of the Cost-Effectiveness of Reducing 
Particulate Matter Emissions from Heavy-Duty Diesel Engines Through 
Retrofits", EPA420-S-06-002, March 2006. 
http://www.epa.gov/cleandiesel/documents/420s06002.pdf 

• EPA Staff Communication: "Mobile Source Control Measures in PM NAAQS 
RIA", EPA, 2006 

• NJDEP Diesel Initiatives Workgroup, "A Collaborative Report Presenting Air 
Quality Strategies for Further Consideration by the State of New Jersey," October 
31, 2005. 
http://www.nj.gov/dep/airworkgroups/docs/final_di_workgroup_report.pdf 

• NJDEP Gasoline Cars & Trucks Workgroup, "A Collaborative Report Presenting 
Air Quality Strategies for Further Consideration by the State of New Jersey," 
October 31, 2005. 
http://www.state.nj.us/dep/airworkgroups/docs/final_gct_report.pdf 

• Ozone Transport Commission (OTC) “Candidate Control Measures.” 
http://www.otcair.org/projects_details.asp?FID=93&fview=stationary 

• E.H. Pechan & Associates, Inc., "AirControlNET, Version 4.1 Control Measure 
Documentation Report," Draft Report, prepared for U.S. Environmental 
Protection Agency, Research Triangle Park, NC, Pechan Report No. 
06.05.003/9011.002, May 2006. http://www.epa.gov/ttn/ecas/ria.html 

• San Joaquin Valley Unified Air Pollution Control District (UAPCD). Final BACM 
Technological and Economic Feasibility Analysis, prepared by Sierra Research, 
March 21, 2003. http://www.soiltac.com/PDF/Final_BACM_Chapter 20 - Fugitive 
Dust 287Feasibility_Analysis.pdf 

• The State and Territorial Air Pollution Program Administrators and the 
Association of Local Air Pollution Control Officials, "Controlling Fine Particulate 
Matter Under the Clean Air Act: A Menu of Options, " March 2006 
http://www.4cleanair.org/PM25Menu-Final.pdf 

• Texas Commission on Environmental Quality, Texas Air Quality Control 
Measures, as of September 2006 
http://www.tceq.state.tx.us/implementation/air/sip/sipstrategies.html#mobile 



 

• Regulatory Impact Analysis: 2006 National Ambient Air Quality Standards for 
Particle Pollution. October 6, 2006. 

• Clean Ports USA, "Emission Reduction Strategies by Application, Trucks," as of 
September 2006 http://www.epa.gov/cleandiesel/ports/stratapp.htm#highway 

 
 
Step 6:  Review of other 8-hour ozone SIPs 
 
Other 8-hour ozone SIPs were reviewed and local onroad control measures were cross-
referenced against the list of possible measures compiled under Step 1.   

o If local onroad measure already included on RACM list, added “SIP” to 
Source column 

o If local onroad measure NOT already included, then added under 
appropriate category (Extras)  

 
References:   
 
The other 8-hour ozone SIPs reviewed include the following: 
 

• 8-hour ozone SIP for South Coast, CA [SCAQMD] 
• 8-hour ozone SIP for Metropolitan Sacramento, CA [SMAQMD] 
• 8-hour ozone SIP for Bay Area, CA [BAAQMD] 
• “Alternative SIP” for the San Joaquin Valley developed by the ISSRC (Hewlett 

Foundation, by Dr. James Lents – former SCAQMD APCO) 
• Metropolitan Washington COG’s 2004 ROP  [ISSRC] 
• 8-hour ozone area SIP for Dallas-Fort Worth, TX [DFW] 
• 8-hour ozone area SIP for Houston-Galveston, TX [HGAC] 

 
Summary 
 
Steps 1 – 6 resulted in an extensive list of control measures for consideration and 
demonstrates due diligence in identifying potential local RACM.  It is important to note 
that the Step 1 begins with the previous San Joaquin Valley RACM processes which 
have been federally approved by EPA as part of the Amended 2003 PM-10 Plan.  Step 
2 addresses measures suggested by the public during the development of the Draft 
2007 Ozone Plan.  In addition, Steps 3 – 5 address more recent EPA guidance 
materials.  Seven additional SIPs were considered as part of Step 6.  In total, over 65 
documents were referenced in developing the list of control measures for consideration.  



 

C.6 List of Control Measures for Consideration 

N
um

ber

Measure Title Source

1 Programs For Improved Public Transit
Regional Express Bus Program Suggested List
Transit Access to Airports Suggested List
Study Benefits of Bus (Particulate Trap) Retrofit Program Suggested List
Mass Transit Alternatives Suggested List
Expansion of Public Transportation Systems Suggested List, Town Hall Meetings, LADCO
Transit Service Improvements in Combination with Park-and-Ride Lots and 
Parking Management 

Suggested List

Free transit during special events Suggested List, Town Hall Meetings
Require that government employees use transit for home to work trips, 
expand transit, and encourage large businesses to promote transit use

Suggested List, Town Hall Meetings

Increase parking at transit centers or stops Suggested List
Eliminate parking zoning near transit LGCM Template

1 - Extras Make small dial-a-ride systems free Suggested List
Regional Express across county lines Suggested List
Consolidation of Public Transit Operators Suggested List
Transit Stop Improvements Suggested List
Productivity Improvements Suggested List, Town Hall Meetings, BAAQMD
Ridership Targets Suggested List
Free transit / more incentives on Spare the Air days Town Hall Meetings
Create and subsidize light rail system w/in cities Town Hall Meetings, BAAQMD
Create and subsidize high speed rail throughout valley Town Hall Meetings, BAAQMD
Queue jumps for buses MWCOG
Personalized rapid transit; subscription bus service, Business First enhanced 
bus

HGAC

2 Restriction Of Certain Roads Or Lanes To, Or Construction Of Such 
Roads Or Lanes For Use By, Passenger Buses Or High Occupancy 
Update High Occupancy Vehicle (HOV) Lane Master Plan LGCM Template
Study Effects of High Speed Freeway Travel LGCM Template

 Fixed Lanes for Buses and Carpools on Arterials Suggested List, BAAQMD
Expand number of freeway miles available, allow use by alternative fuel 
vehicles, changes to HOV lane requirements and hours LGCM Template, LADCO

2-Extras SOV using peak pricing to managed lanes and transit stations HGAC

3 Employer-Based Transportation Management Plans, Including 
Commute Solutions Suggested List
Parking Cash-Out Suggested List, MWCOG
Employer Rideshare Program Incentives Suggested List, LADCO, EPA, MWCOG
Implement Parking Charge Incentive Program LGCM Template
Preferential Parking for Carpools and Vanpools Suggested List, HGAC
Employee Parking Fees Suggested List, MCOG
Merchant Transportation Incentives LGCM Template, SCAQMD
Purchase vans for vanpools Suggested List, HGAC
Encourage merchants and employers to subsidize the cost of transit for 
employees

Suggested List

Off-days" for ozone alerts just like sick days LGCM Template
Pay for in-house meals on ozone action days LGCM Template, SCAQMD
(Promote) Voluntary business closures on ozone action days Suggested List, LADCO
Close government offices on Ozone action days to serve as an example LGCM Template, SCAQMD, MWCOG
Mandatory (or Promote) compressed work weeks Suggested List, HGAC
Extend parking cash-out rule to more employers Suggested List



 

3 - Extras Incentives for vanpool programs Town Hall Meetings

4 Trip Reduction Ordinance LGCM Template

4-extra Support voluntary employer based trip reduction programs BAAQMD

5 Traffic Flow Improvement Programs That Achieve Emission 
Reductions
Develop Intelligent Transportation Systems Suggested List
Coordinate Traffic Signal Systems Suggested List, Town Hall Meetings
Reduce Traffic Congestion at Major Intersections Suggested List
Site-Specific Transportation Control Measures Suggested List, MWCOG
Removal of On-Street Parking Suggested List
Reversible Lanes Suggested List
One-Way Streets Suggested List
On-Street Parking Restrictions Suggested List
Bus Pullouts in Curbs for Passenger Loading Suggested List
Additional Freeway Service Patrol Suggested List
Consider coordinating scheduling of arterial and highway maintenance to 
exclude ozone action days if the maintenance activities require lane 
reductions on heavily utilized arterials and highways

Suggested List

Re-routing of trucks on ozone days LGCM Template, HGAC
Fewer stop signs (remove unwarranted and "political" stop signs and signals) Suggested List

Ban left turns Suggested List, SCAQMD
Changeable lane assignments Suggested List
Adaptive traffic signals and signal timing Suggested List, LADCO
Freeway bottleneck improvements (add lanes, construct shoulders, etc.) Suggested List

Minimize impact of construction on traveling public.  Have contractors pay 
when lanes are closed as an incentive to keep lanes open

Suggested List

Internet provided road and route information Suggested List, LADCO
Regional route marking systems to encourage underutilized capacity Suggested List
Congestion management field team to clear incidents LGCM Template, LADCO
Use dynamic message signs to direct/smooth speeds during incidents Suggested List, LADCO

Get real-time traffic information to trucking centers and rental car agencies LGCM Template

55 mph speed limit during ozone season LGCM Template, LADCO, EPA
Require 40 mph speed limit on all facilities LGCM Template
Require lower speeds during peak periods LGCM Template, Town Hall Meetings

5 - Extras Place vehicle sensors further away from intersections Suggested List
User fees on I-5 and highway 99 Town Hall Meetings
Value pricing for traffic lanes MWCOG
Video monitor system deployment LADCO
Fee based VMT EPA
Pay-As-You-Drive insurance (per mile) HGAC

6 Fringe And Transportation Corridor Parking Facilities Serving Multiple 
Occupancy Vehicle Programs Or Transit Service
Park and Ride Lots Suggested List, EPA
Park and Ride lots serving perimeter counties Suggested List

7 Programs To Limit Or Restrict Vehicle Use In Downtown Areas Or 
Other Areas Of Emission Concentration Particularly During Periods Of 
Peak Use.  See also Measure 14
Off-Peak Goods Movement LGCM Template
Truck Restrictions During Peak Periods LGCM Template
Involve school districts to encourage walking to school Suggested List, Town Hall Meetings
Adjust school hours so they do not coincide with peak traffic periods and 
Ozone seasons

Suggested List
 



 

Area-wide tax for parking LGCM Template, MWCOG
Increase parking fees LGCM Template, SCAQMD
Graduated pricing starting with highest in CBD LGCM Template
Buy parking lots and convert to other land use LGCM Template
Limit the number of parking spaces at commercial airlines to support mass 
transit LGCM Template

No CBD vehicles unless LEV or alt fuel or electric LGCM Template
Auto restricted zones Suggested List
Incentives to increase density around transit centers Suggested List
Land use/air quality guidelines Suggested List, Town Hall Meetings
Incentives for cities with good development practices Suggested List
Cash incentives to foster jobs/housing balance Suggested List, Town Hall Meetings
Trip reduction oriented development Suggested List
Transit oriented development Suggested List
Sustainable development Suggested List

7 - Extras
Establishment of Urban Growth Boundaries Suggested List, ISSRC
Shortened government work days during ozone alerts Suggested List
Distribute special parking passes for carpoolers Suggested List
Outreach program encouraging reduced trips during warmest part of the 
day

Suggested List

Encourage Infill Development Suggested List, Town Hall Meetings
Create walkable communities Town Hall Meetings

8 Programs For The Provision Of All Forms Of High-Occupancy, Shared-
Ride Services (see also measures 2 and 3)
Financial Incentives, Including Zero Bus Fares Suggested List
Internet ridematching services Suggested List
Preferential parking for carpoolers Suggested List
Credits and incentives for carpoolers Suggested List, BAAQMD
(Encourage) Employers provide vehicles to carpoolers for running errands 
or emergencies

Suggested List

Subscription Services Suggested List

8 - Extras
Shared LEV Vehicles at Work Sites Suggested List

9 Programs To Limit Portions Of Road Surfaces Or Certain Sections Of 
The Metropolitan Area To The Use Of Non-Motorized Vehicles Or 
Pedestrian Use, Both As To Time And Place (see also measure 10).
Establish Auto Free Zones and Pedestrian Malls Suggested List
Encouragement of Pedestrian Travel Suggested List, Town Hall Meetings
Bicycle/Pedestrian Program Suggested List, LADCO, EPA, BAAQMD
Close certain roads for use by non-motorized traffic Suggested List, Town Hall Meetings
Encouragement of Bicycle Travel Suggested List, Town Hall Meetings
Free Bikes LGCM Template, SCAQMD
Cash Rebates for Bikes Suggested List
Close streets for special events for use by bikes and pedestrians Suggested List
Use condemned dirt roads for bike trails Suggested List

 Provide funding so volunteers do not have to pay the cost of trail creation 
and maintenance

Suggested List

 
9 - 

Extras
Safe Routes to School Suggested List

10 Programs For Secure Bicycle Storage Facilities And Other Facilities, 
Including Bicycle Lanes, For The Convenience And Protection Of 
Bicyclists In Both Public And Private Areas



 

10 Programs For Secure Bicycle Storage Facilities And Other Facilities, 
Including Bicycle Lanes, For The Convenience And Protection Of 
Bicyclists, In Both Public And Private Areas
Region-wide mandatory bike racks at work sites Suggested List, Town Hall Meetings
Bike Racks on Buses Suggested List
Regional Bike Parking Ordinance for all new construction Suggested List

10 - ExtrasDevelopment of Bicycle Travel Facilities Suggested List, Town Hall Meetings
Expedite Bicycle Projects from RTP Suggested List
Provide Bike/Pedestrian facilities safety patrols Suggested List
Require inclusion of bicycle lanes on state or federally funded thoroughfare 
projects.

Suggested List

Require Inclusion of Paved Shoulders Adequate for Bicycle Use on State or 
Federally Funded Reconstruction or Widening of Federal Major Collectors or 
Greater

Suggested List

11 Programs To Control Extended Idling Of Vehicles
Limit Excessive Car Dealership Vehicle Starts LGCM Template
Encourage Limitations on Vehicle Idling Suggested List, LADCO, EPA

 Turn off engines while stalled in traffic Suggested List
Outlaw idling in parking lots LGCM Template
Reduced idling at drive-throughs. Shut windows down LGCM Template, Town Hall Meetings, EPA
Promote use of Pony engines Suggested List
Idle restrictions at airport curbsides LGCM Template

11 - 
Extras Ban cruising during Ozone Alert Days Suggested List

Discourage drive-thrus in new development Suggested List
Make drive-throughs pay a fee Town Hall Meetings
Truck stop electrification LADCO, EPA

12 Program To Reduce Motor Vehicle Emissions, Consistent With Title II, 
Which Are Caused By Extreme Cold Start Conditions

13 Employer-Sponsored Programs To Permit Flexible Work Schedules.  
See also measure 3.
Alternative Work Schedules Suggested List
Modifications of Work Schedules Suggested List
Telecommunications-Telecommuting Suggested List, LADCO, MWCOG
Telecommunications-Teleconferencing Suggested List

13 - Extras
Internet commerce and education Suggested List
Encourage employers to provide money to employees for home computer 
purchase so employees can work from home.

Suggested List

14 Programs And Ordinances To Facilitate Non-Automobile Travel, 
Provision And Utilization Of Mass Transit, And To Generally Reduce 
The Need For Single-Occupant Vehicle Travel, As Part Of 
Transportation Planning And Development Efforts Of A Locality, 
Including Programs And Ordinances Applicable To New Shopping 
Centers, Special Events, And Other Centers Of Vehicle Activity
Areawide Public Awareness Programs Suggested List, Town Hall Meetings, LADCO
Special Event Controls Suggested List
Land Use/Development Alternatives Suggested List, LADCO, BAAQMD
Voluntary No Drive Day Programs Suggested List, Town Hall Meetings
Evaluation of the Air Quality Impacts of New Development and Mitigation of 
Adverse Impacts 

Suggested List

Transportation for Livable Communities (TLC)/Housing Incentive Program Suggested List  



 

Areawide Public Awareness Programs Suggested List, Town Hall Meetings, LADCO
Special Event Controls Suggested List
Land Use/Development Alternatives Suggested List, LADCO, BAAQMD
Voluntary No Drive Day Programs Suggested List, Town Hall Meetings
Evaluation of the Air Quality Impacts of New Development and Mitigation of 
Adverse Impacts 

Suggested List

Transportation for Livable Communities (TLC)/Housing Incentive Program Suggested List

Incentives to increase density around transit centers Suggested List
Incentives for cities with good development practices Suggested List

14 - Extras
COG comments on land use planning decisions that affect transportation 
and air quality issues

Suggested List

Business, Industry and Governmental Outreach Program Suggested List, MWCOG
Public Education Program Suggested List, Town Hall Meetings, LADCO
Charge businesses for every parking space Town Hall Meetings
Government planning require fewer parking spaces Town Hall Meetings
Youth transportation program BAAQMD
Promote traffic calming BAAQMD

15 Programs For New Construction And Major Reconstructions Of Paths, 
Tracks Or Areas Solely For The Use By Pedestrian Or Other Non-
Motorized Means Of Transportation When Economically Feasible And 
In The Public Interest.  For Purposes Of This Clause, The Administrator 
Shall Also Consult With The Secretary Of The Interior

Encouragement of Pedestrian Travel Suggested List
Pedestrian and Bicycle Overpasses Where Safety Dictates Suggested List, Town Hall Meetings

16

Program To Encourage The Voluntary Removal From Use And The 
Marketplace Of Pre-1980 Model Year Light Duty Vehicles And Pre-1980 
Model Light Duty Trucks
Counties assess ten dollar license plate fee to fund repair/replacement 
program for high-emitters LGCM Template

Buy vehicles older than 1975 LGCM Template
Demolish impounded vehicles that are high emitters LGCM Template
Do whatever is necessary to allow cities to remove the engines of high 
emitting vehicles (pre-1980) that are abandoned and to be auctioned LGCM Template

Accelerated retirement program LGCM Template

17 Additional Programs Not Listed in Section 108f
Enforcement of Traffic, Parking, and Air Pollution Regulations Suggested List
Raise the driving age LGCM Template
License plates determine access to vehicle use (odd/even driving days) LGCM Template
Discounts for paying bills by mail LGCM Template
Waive sales taxes for internet purchases LGCM Template
Satellite campuses Suggested List
Charge more for higher emission fuels Suggested List
Raise fuel prices during ozone season LGCM Template
Vehicle tax for two and more vehicles per household LGCM Template
Incentives to high HOV users (track and waive registration fees) LGCM Template
Sell cheap lottery tickets to people who buy gas in the afternoon as opposed 
to the morning LGCM Template

Use scout troops, churches, public figures to carry message of air pollution 
problems

Suggested List

Deny registration to vehicles with repeated emission failures LGCM Template



 

Cool cities approach to reduce heat build-up Suggested List

17 - Extras
Contact other areas that have been subject to EPA sanctions to determine 
best ways to implement new air quality measures

Suggested List

Alternative fuel outreach program Suggested List
Encourage the purchase and use of alternative, cleaner vehicles Suggested List
Programs to reduce emissions or accelerate retirement of high emitting 
vehicles

EPA

1994 Existing Local Government Control Measures
Traffic Flow Improvements Suggested List
Public Transit Suggested List
Rideshare Programs Suggested List
Bicycle Programs Suggested List
Alternative Fuels Program Suggested List

ARB Parking Cash-Out Suggested List
EPA Commute Benefits Suggested List

District Heavy Duty Engine Emission Reduction Incentive Program Suggested List

Additional

Park and Ride Fringe Parking Suggested List
Pedestrian facilities Suggested List
Encourage Use of Alternative Energy Sources Suggested List
Develop Programs that Encourage Good Movements by Rail Suggested List, EPA
Promote Use of Cleaner Lawn and Garden Equipment such as Lower-
Emission Four-Stroke and Electric-Powered Equipment

Suggested List

Encourage service organizations to promote clean air practices Suggested List
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C.9 CONFORMITY BUDGETS WORKSHEETS 
San Joaquin Valley MVEB Estimates              
(tons per summer day)                 
CAC EMFAC 2007 run using UTD (SJV Air Basin by sub-area)            
* Budget is established by rounding emissions total to the next highest tenth.            
                 
2008 Motor Vehicle Emissions Budgets              

County Fresno Kern Kings Madera Merced San Joaquin Stanislaus Tulare 
                  

  ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx 
Baseline EMFAC2007 18.56 63.19 18.01 101.82 3.83 19.86 4.41 15.63 7.39 38.52 13.82 42.71 10.40 28.70 10.46 24.98 
                  
Existing Measures:                   
Local Reductions 0.00 0.68 0.00 0.48 0.00 0.11 0.00 0.11 0.00 0.19 0.00 0.52 0.00 0.40 0.00 0.32 
State Reductions 0.00 4.07 0.01 7.50 0.00 1.49 0.00 1.00 0.00 2.85 0.00 2.34 0.00 1.65 0.00 1.35 
                  
New/Proposed Measures:                 
Local Reductions 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
State Reductions 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
                  
Total 18.56 58.44 18.00 93.84 3.83 18.26 4.41 14.52 7.39 35.48 13.82 39.85 10.40 26.65 10.46 23.31 
Budget* 18.6 58.5 18.1 93.9 3.9 18.3 4.5 14.6 7.4 35.5 13.9 39.9 10.5 26.7 10.5 23.4 
                 
2011 Motor Vehicle Emissions Budgets              

County Fresno Kern Kings Madera Merced San Joaquin Stanislaus Tulare 
                  

  ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx 
Baseline EMFAC2007 15.62 51.87 15.76 86.69 3.34 17.28 3.69 13.14 6.20 31.38 12.13 37.28 9.00 24.06 9.26 22.41 
                  
Existing Measures:       
Local Reductions 0.00 0.39 0.00 0.28 0.00 0.06 0.00 0.06 0.00 0.12 0.00 0.31 0.00 0.23 0.00 0.19 
State Reductions 0.01 3.59 0.01 6.98 0.00 1.41 0.00 0.93 0.01 2.53 0.01 2.29 0.01 1.52 0.01 1.32 
                  
New/Proposed Measures:                 
Local Reductions 0.15 0.05 0.10 0.04 0.02 0.01 0.02 0.01 0.04 0.02 0.12 0.04 0.09 0.03 0.07 0.03 
State Reductions 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
                  
Total 15.46 47.84 15.65 79.39 3.32 15.80 3.67 12.14 6.15 28.71 12.00 34.64 8.90 22.28 9.18 20.87 
Budget* 15.5 47.9 15.7 79.4 3.4 15.9 3.7 12.2 6.2 28.8 12.1 34.7 9.0 22.3 9.2 20.9 
                 



 

2014 Motor Vehicle Emissions Budgets              
County Fresno Kern Kings Madera Merced San Joaquin Stanislaus Tulare 

                  
  ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx 
Baseline EMFAC2007 13.04 40.67 13.56 70.77 2.75 13.53 3.08 10.67 5.07 24.61 10.19 30.08 7.54 18.71 7.76 17.84 
                  
Existing Measures:                   
Local Reductions 0.00 0.23 0.00 0.16 0.00 0.04 0.00 0.04 0.00 0.07 0.00 0.19 0.00 0.14 0.00 0.11 
State Reductions 0.01 3.20 0.01 6.52 0.00 1.28 0.00 0.87 0.01 2.27 0.01 2.13 0.01 1.35 0.01 1.18 
                  
New/Proposed Measures:                 
Local Reductions 0.15 0.06 0.11 0.04 0.02 0.01 0.02 0.01 0.05 0.02 0.13 0.05 0.09 0.03 0.07 0.03 
State Reductions 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
                  
Total 12.88 37.18 13.44 64.05 2.73 12.20 3.06 9.75 5.01 22.25 10.05 27.71 7.44 17.19 7.68 16.52 
Budget* 12.9 37.2 13.5 64.1 2.8 12.3 3.1 9.8 5.1 22.3 10.1 27.8 7.5 17.2 7.7 16.6 
                 
2017 Motor Vehicle Emissions Budgets              

County Fresno Kern Kings Madera Merced San Joaquin Stanislaus Tulare 
                  

  ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx 
Baseline EMFAC2007 11.18 32.41 11.67 55.71 2.31 10.52 2.60 8.59 4.21 19.24 8.64 23.57 6.50 14.76 6.70 14.35 
                  
Existing Measures:                   
Local Reductions 0.00 0.36 0.00 0.26 0.00 0.06 0.00 0.06 0.00 0.11 0.00 0.31 0.00 0.21 0.00 0.17 
State Reductions 0.01 2.93 0.01 5.93 0.00 1.15 0.00 0.80 0.00 2.05 0.01 1.92 0.01 1.20 0.01 1.08 
                  
New/Proposed Measures:                 
Local Reductions 0.15 0.06 0.11 0.04 0.03 0.01 0.02 0.01 0.05 0.02 0.13 0.05 0.09 0.04 0.07 0.03 
State Reductions 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
                  
Total 11.02 29.06 11.55 49.48 2.28 9.30 2.58 7.72 4.16 17.06 8.50 21.29 6.40 13.31 6.62 13.07 
Budget* 11.1 29.1 11.6 49.5 2.3 9.4 2.6 7.8 4.2 17.1 8.6 21.3 6.5 13.4 6.7 13.1 
 
 
 
 
 
 
 
 
                 



 

2020 Motor Vehicle Emissions Budgets              
County Fresno Kern Kings Madera Merced San Joaquin Stanislaus Tulare 

                  
  ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx 
Baseline EMFAC2007 9.64 25.94 10.36 44.65 2.00 8.49 2.28 7.23 3.63 15.70 7.49 18.57 5.70 11.86 5.96 11.88 
                  
Existing Measures:                   
Local Reductions 0.00 0.34 0.00 0.24 0.00 0.06 0.00 0.06 0.00 0.11 0.00 0.30 0.00 0.20 0.00 0.16 
State Reductions 0.00 2.74 0.00 5.41 0.00 1.07 0.00 0.78 0.00 1.92 0.00 1.72 0.00 1.10 0.00 1.01 
                  
New/Proposed Measures:                 
Local Reductions 0.15 0.06 0.11 0.04 0.03 0.01 0.03 0.01 0.05 0.02 0.14 0.06 0.09 0.04 0.07 0.03 
State Reductions 1.50 5.94 1.81 10.62 0.37 2.10 0.36 1.64 0.69 3.83 1.08 3.89 0.80 2.53 0.78 2.34 
                  
Total 7.99 16.86 8.44 28.34 1.60 5.25 1.89 4.74 2.89 9.82 6.27 12.60 4.81 7.99 5.11 8.34 
Budget* 8.0 16.9 8.5 28.4 1.7 5.3 1.9 4.8 2.9 9.9 6.3 12.7 4.9 8.0 5.2 8.4 
                 
2023 Motor Vehicle Emissions Budgets              

County Fresno Kern Kings Madera Merced San Joaquin Stanislaus Tulare 
                  

  ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx ROG NOx 
Baseline EMFAC2007 9.08 22.89 9.44 37.62 1.81 7.29 2.11 6.38 3.32 13.80 7.20 16.67 5.23 10.19 5.44 10.24 
                  
Existing Measures:                   
Local Reductions 0.00 0.31 0.00 0.22 0.00 0.05 0.00 0.05 0.00 0.10 0.00 0.29 0.00 0.18 0.00 0.15 
State Reductions 0.01 2.71 0.00 5.27 0.00 1.07 0.00 0.81 0.00 1.96 0.01 1.68 0.00 1.09 0.00 1.01 
                  
New/Proposed Measures:                 
Local Reductions 0.16 0.06 0.11 0.05 0.03 0.01 0.03 0.01 0.05 0.02 0.14 0.06 0.09 0.04 0.08 0.03 
State Reductions 1.14 4.21 1.32 7.38 0.27 1.49 0.28 1.21 0.51 2.78 0.85 2.75 0.62 1.80 0.60 1.68 
                  
Total 7.77 15.60 8.01 24.70 1.51 4.67 1.80 4.30 2.76 8.94 6.20 11.89 4.52 7.08 4.76 7.37 
Budget* 7.8 15.7 8.1 24.8 1.6 4.7 1.9 4.4 2.8 9.0 6.3 11.9 4.6 7.1 4.8 7.4 
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Appendix D:  Emission Reduction Credits 
 

 

D.1  INTRODUCTION 
 
The District requires most new and modified stationary sources that increase emissions 
in amounts in excess of emission offset thresholds to obtain emission reduction credits 
to offset the growth in emissions.  District Rule 2201 (New and Modified Stationary 
Source Review Rule) contains the offset requirements.  Offsets represent either on-site 
reductions or the use of banked ERCs.  The District expects that some pre-baseline 
credits (pre-2002 for this ozone plan) will be used to allow growth from permitted 
stationary sources during the period of this plan. This Appendix shows the calculations 
and ERCs for the SJVAB. 
 
 

D.2  PRE-BASELINE EMISSION REDUCTION CREDITS  
 
The General Preamble to the Federal Clean Air Act (57 FR 13498) states that the pre-
baseline ERCs must be reflected as growth and included in the attainment 
demonstration “to the extent that the State expects that such credits will be used as 
offsets or netting prior to attainment of the ambient standards.”  The August 26, 1994 
memorandum from John Seitz, EPA’s Director of Office of Air Quality Planning and 
Standards, to David Howekamp of EPA Region IX, provides two ways for inclusion of 
these ERCs as growth by stating that “A state may choose to show that the magnitude 
of the pre-1990 ERCs (in absolute tonnage) was included in the growth factor, or the 
state may choose to show that it was not included in the growth factor, but in addition to 
anticipated general growth.” 
 
By including the pre-baseline ERCs in the growth factor, the District has selected the 
first methodology provided in Seitz’s memorandum.  However, in either case, the 
purpose is to show that this plan, by including pre-baseline ERCs as a part of expected 
growth, will result in a projected inventory adequate to attain the NAAQS and achieve 
any applicable rate of progress: 
 

projected inventory = baseline inventory + growth + ERCs(pre-baseline) - offsets - reductions 
 

where: growth = non-permitted growth + permitted growth 
 
  offsets = ERCs(post-baseline) + ERCs(pre-baseline) 
 
  reductions = reductions required by the measures in the Plan 
 
Growth Estimates:  The emissions trends and growth estimates in this plan were 
generated using the reports from the California Emission Forecasting System (CEFS).  
The emissions inventory and associated emissions projections are based on ARB’s 
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latest Ozone SIP Planning Projections (Version 1.06RF#980).  CEFS’s computer tools 
were used to develop projections and the emission estimates based on the most 
currently available growth and control data available at the time of the forecast runs. 
CEFS was developed in the 1990s to assist in developing air quality plans, determining 
how and where air pollution can be reduced, tracking progress towards meeting plans 
goals and mandates, and constructing emission trends. 
 
A key component of CEFS is the growth data.  The growth estimates generated by 
CEFS include growth in emissions requiring offsets under the New Source Review Rule 
as well as that which can be accommodated without triggering offsets.  Tables D-1 and 
D-2 show total projected growth rates of 20.8 tons/day of NOx and 37.6 tons/day of 
VOCs for the period 2002 to 2023.  The projected inventory for 2023 incorporates the 
projected growth as well as the expected controls from the measures contained in prior 
plans.  Notwithstanding slight rounding errors, the projected 2023 inventory equals the 
baseline inventory plus the projected growth minus the expected reductions from the 
controls contained in previously adopted plans.  Reductions due to this 8-hour ozone 
plan are not incorporated in these projections, but do not affect the amount of offsets 
estimated to mitigate the projected growth. 
 
Pre-Baseline Offset Usage Estimate:  Under the District’s Rule 2201, new sources with 
NOx or VOC emissions exceeding 20,000 lb/year must offset their emissions.  
Additionally, existing facilities with emissions meeting or exceeding these levels must 
offset any increase in emissions. 
 
The amount of offsets expected to be consumed during this plan’s period was estimated 
by establishing the percentage of permitting actions for each source category that would 
be subject to offset requirements under Rule 2201.  For each source category, this 
percentage was established based on past permitting history, the fraction of sources in 
the category with emissions at or above the offset trigger levels, and the historical 
permitting activity for the source category.  The following factors were used in 
estimating the potential need for offsets: 
 
! All increases from modifications to existing sources with potential emissions at or 

above the above offset thresholds would require offsets (District Rule 2201). 
! New sources with emissions exceeding the above offset thresholds would require 

offsets (District Rule 2201). 
! The percentage of sources that meet any of the above criteria was estimated by 

examining past permitting history and by projecting future permitting based on 
the estimated growth.  For instance, the majority of permitting actions with 
increases in emissions from oil production facilities come from sources with 
potential emissions in excess of the above offset thresholds.  Therefore, for that 
source category, it was assumed that 80-100% of increases in overall emissions 
would require offsets. 

 
The quantity of required offsets was then established by multiplying the expected 
growth in emissions for each source category by this percentage and the expected 
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offset ratio.  District Rule 2201 establishes offset ratios ranging from 1.0:1 to 1.5:1 
based on the distance from the source of ERCs to the source with increase in 
emissions.  An offset ratio of 1.5:1 applies to all transactions where the distance is 
greater than 15 miles.  For calendar year 2005, the average offset ratio for all permitting 
actions was 1.3:1 for NOx and 1.13:1 for VOC.   A conservative average offset ratio of 
1.4:1 was used for this plan’s calculations.  Tables D-1 and D-2 contain the expected 
growth, percentage of activities subject to offset requirements, and the expected 
quantity of offsets for each pollutant.   
 
Although some offsets are expected to come from post-baseline reductions, this plan 
conservatively assumes that all offsets will be pre-baseline.  See Table B-1 for a current 
list of District-issued ERCs, as of August 2006.  The expected pre-baseline offset usage 
after 2002 through 2023, as shown in Tables D-1 and D-2, has been estimated in this 
plan as follows: 
 
 

 Expected ERC Use 
(tpd) 

Growth 
(tpd) 

NOx 20.5 20.8 
VOC 36.1 37.6 

 
 
As shown above, the quantity of pre-baseline offsets that are expected to be used 
between 2002 and 2023 is less than the plan’s estimated growth in emissions for each 
pollutant.  Therefore, if growth in new and modified sources occurs at the rate estimated 
in this plan, the use of offsets as required in Rule 2201 will ensure that permitted 
increases in emissions will not interfere with progress toward attainment of federal 8-
hour ozone standards.  As discussed in Chapter 10, the District also satisfies the 
requirement for reasonable further progress with the above-mentioned projected 
inventories and without taking credit for the ERCs required of and provided by new and 
modified stationary sources permitted during this period. 
 
Safeguards to assure plan integrity despite the use of pre-baseline credits:   In order to 
assure that the use of pre-baseline ERCs does not interfere with attainment effort and 
the applicable rate of progress, this plan incorporates the following safeguards: 
! The District will place a cap on the amount of pre-baseline credits that can be 

used.  Although the District has relied on a number of conservative assumptions 
in estimating the usage quantity of pre-baseline credits, some degree of 
uncertainty exists.  For instance, unexpected growth or irregular permitting 
activity may occur for one or more source categories.  The cap on the use of pre-
baseline ERCs will be enforced by tracking the use of such credits and 
disallowing the use of such credits in permitting actions when the above-specified 
growth levels are reached.  Table D.4 lists the cap on stationary source growth, 
for each pollutant, and shows intermediate check-points for every three years 
from 2005 through 2023.  Total ERC usage after the baseline year (2002) 
through 2005 is 2.8 tons NOx per day and 1.4 tons VOC per day.  These ERC 
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usage rates are well below our conservative check-point estimates of 4.1 and 
8.1, respectively, for the period, so we are on track for staying below the overall 
caps for the full period of the plan. 

! Although some ERCs will come from post-baseline reductions, this plan 
conservatively assumes that all offsets will come from pre-baseline reductions.  
As discussed earlier, federal law only requires the pre-baseline ERCs to be 
included in the growth and the attainment demonstration.  This plan assumes 
that all ERCs used to offset emission increases will be pre-baseline ERCs and, 
therefore, includes them all within the projected inventory as growth.  Using this 
higher projected inventory leads to conservative conclusions relating to the 
attainment and rate of progress demonstrations.  

! Although permissible, this plan does not take credit for reductions and mitigations 
required under the District’s New and Modified Source Review Rule.  In 
particular, this plan does not reduce the future years’ emissions by taking credit 
for the amount of ERCs provided through permitting actions.  This conservative 
approach further assures that the attainment demonstration is not affected by the 
use of pre-baseline ERCs. 
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Table D-1  Estimated NOx Growth, Control, and Estimated Offset Use 
 

SUMMARY 
CATEGORY NAME 

2002 
Emissions 
Tons/day 

Growth 
Factor (%) 

Estimated 
Growth 

(tons/day) 

Control Factor 
(%) 

Reductions 
(tons/day) 

2023 
Emissions 
Tons/day 

Percent 
Requiring 

Offsets 

Estimated 
Offsets 

(tons/day) 
FUEL COMBUSTION 

ELECTRIC 
UTILITIES 3.13 36.07% 1.128 -10.63% -0.332 3.57 100 1.58 

COGENERATION 10.57 34.77% 3.674 -40.30% -4.257 8.36 100 5.14 

OIL AND GAS 
PRODUCTION 

(COMBUSTION) 15.52 1.30% 0.202 -36.53% -5.671 9.73 100 0.28 

PETROLEUM 
REFINING 

(COMBUSTION) 0.23 0.53% 0.001 -55.29% -0.126 0.10 100 0.00 
MANUFACTURING 
AND INDUSTRIAL 36.62 33.35% 12.213 -2.99% -1.096 47.48 40 6.84 

FOOD AND 
AGRICULTURAL 
PROCESSING 30.47 -5.94% -1.810 -77.10% -23.492 16.51 30 0.00 
SERVICE AND 
COMMERCIAL 4.65 9.34% 0.434 -40.90% -1.901 3.10 30 0.18 
OTHER (FUEL 
COMBUSTION) 1.92 3.67% 0.071 -52.16% -1.003 0.99 25 0.02 

TOTAL NOx:  
FUEL 

COMBUSTION 103.10   15.91   -37.88 89.84   14.05 
WASTE DISPOSAL 

SEWAGE 
TREATMENT 0.00 0.00% 0.000 0.00% 0.000 0.00   0.00 
LANDFILLS 0.02 44.63% 0.011 0.00% 0.000 0.04 30 0.00 

INCINERATORS 0.03 20.16% 0.005 0.00% 0.000 0.03 90 0.01 
SOIL 

REMEDIATION 0.00 0.00% 0.000 0.00% 0.000 0.00   0.00 
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SUMMARY 
CATEGORY NAME 

2002 
Emissions 
Tons/day 

Growth 
Factor (%) 

Estimated 
Growth 

(tons/day) 

Control Factor 
(%) 

Reductions 
(tons/day) 

2023 
Emissions 
Tons/day 

Percent 
Requiring 

Offsets 

Estimated 
Offsets 

(tons/day) 

OTHER (WASTE 
DISPOSAL) 0.00 0.00% 0.000 0.00% 0.000 0.00   0.00 

TOTAL NOx: 
WASTE 

DISPOSAL 0.05   0.02   0.00 0.07   0.01 
CLEANING AND SURFACE COATINGS 

LAUNDERING 0.00 0.00% 0.000 0.00% 0.000 0.00   0.00 

DEGREASING 0.00 0.00% 0.000 0.00% 0.000 0.00   0.00 

COATINGS AND 
RELATED 
PROCESS 
SOLVENTS 0.00 100.00% 0.000 -50.00% 0.000 0.00   0.00 

PRINTING 0.00 0.00% 0.000 0.00% 0.000 0.00   0.00 
ADHESIVES AND 

SEALANTS 0.00 0.00% 0.000 0.00% 0.000 0.00   0.00 
OTHER 

(CLEANING AND 
SURFACE 

COATINGS) 0.00 0.00% 0.000 0.00% 0.000 0.00   0.00 

TOTAL NOx: 
CLEANING AND 

SURFACE 
COATINGS 0.00   0.00   0.00 0.00   0.00 

PETROLEUM PRODUCTION AND MARKETING 
OIL AND GAS 
PRODUCTION 0.09 39.46% 0.036 0.22% 0.000 0.13 100 0.05 
PETROLEUM 

REFINING 0.25 0.00% 0.000 0.00% 0.000 0.25 100 0.00 
PETROLEUM 
MARKETING 0.02 75.29% 0.013 0.00% 0.000 0.03 20 0.00 
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SUMMARY 
CATEGORY NAME 

2002 
Emissions 
Tons/day 

Growth 
Factor (%) 

Estimated 
Growth 

(tons/day) 

Control Factor 
(%) 

Reductions 
(tons/day) 

2023 
Emissions 
Tons/day 

Percent 
Requiring 

Offsets 

Estimated 
Offsets 

(tons/day) 

OTHER 
(PETROLEUM 
PRODUCTION 

AND MARKETING) 0.00 0.00% 0.000 0.00% 0.000 0.00 0 0.00 

TOTAL NOx:  
PETROLEUM 
PRODUCTION 

AND MARKETING 0.35   0.05   0.00 0.40   0.05 
INDUSTRIAL PROCESSES 

CHEMICAL 0.28 53.05% 0.149 0.00% 0.000 0.43 50 0.10 
FOOD AND 

AGRICULTURE 9.36 -5.68% -0.532 -0.89% -0.084 8.74 10 0.00 
MINERAL 

PROCESSES 2.28 41.78% 0.951 -48.30% -1.100 2.13 25 0.33 
METAL 

PROCESSES 0.09 41.22% 0.038 -0.11% 0.000 0.13 10 0.01 
WOOD AND 

PAPER 0.00 0.00% 0.000 0.00% 0.000 0.00   0.00 

GLASS AND 
RELATED 

PRODUCTS 9.60 44.32% 4.254 -22.74% -2.183 10.65 100 5.95 

OTHER 
(INDUSTRIAL 
PROCESSES) 0.16 4.50% 0.007 -0.06% 0.000 0.16 25 0.00 

TOTAL NOx: 
INDUSTRIAL 
PROCESSES 21.76   4.87   -3.37 22.24   6.40 

TOTAL NOx: 
STATIONARY 

SOURCES 125.27   20.84   -41.24 112.55   20.52 
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Table D-2  Estimated VOC Growth, Control, and Estimated Offset Use 

SUMMARY 
CATEGORY NAME 

2002 
Emissions 
(tons/day) 

Growth 
Factor (%) 

Estimated 
Growth 

(tons/day) 

Control Factor 
(%) 

Reductions 
(tons/day) 

2023 
Emissions 
(tons/day) 

Percent 
Requiring 

Offsets 

Estimated 
Offsets 

(tons/day) 
FUEL COMBUSTION 

ELECTRIC 
UTILITIES 0.50 27.59% 0.138 0.00% 0.000 0.64 100 0.19 

COGENERATION 0.39 17.00% 0.066 0.03% 0.000 0.46 100 0.09 

OIL AND GAS 
PRODUCTION 

(COMBUSTION) 3.06 11.15% 0.342 0.01% 0.000 3.40 100 0.48 

PETROLEUM 
REFINING 

(COMBUSTION) 0.02 0.00% 0.000 0.00% 0.000 0.02 100 0.00 
MANUFACTURING 
AND INDUSTRIAL 0.36 37.37% 0.135 0.06% 0.000 0.50 25 0.05 

FOOD AND 
AGRICULTURAL 
PROCESSING 2.53 -7.45% -0.189 -0.01% 0.000 2.34 10 0.00 
SERVICE AND 
COMMERCIAL 0.27 7.44% 0.020 -0.11% 0.000 0.29 25 0.01 
OTHER (FUEL 
COMBUSTION) 0.21 4.42% 0.009 -63.06% -0.130 0.08 10 0.00 
TOTAL VOC:  

FUEL 
COMBUSTION 7.34   0.52   -0.13 7.73   0.82 

WASTE DISPOSAL 
SEWAGE 

TREATMENT 0.00 33.33% 0.000 0.00% 0.000 0.00 25 0.00 
LANDFILLS 1.49 40.10% 0.599 -0.01% 0.000 2.09 100 0.84 

INCINERATORS 0.00 27.27% 0.000 -9.09% 0.000 0.00   0.00 
SOIL 

REMEDIATION 0.07 39.00% 0.029 0.13% 0.000 0.10   0.00 
OTHER (WASTE 

DISPOSAL) 55.60 45.90 25.520 -25.00% -13.900 65.20 70 25.01 
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SUMMARY 
CATEGORY NAME 

2002 
Emissions 
(tons/day) 

Growth 
Factor (%) 

Estimated 
Growth 

(tons/day) 

Control Factor 
(%) 

Reductions 
(tons/day) 

2023 
Emissions 
(tons/day) 

Percent 
Requiring 

Offsets 

Estimated 
Offsets 

(tons/day) 
TOTAL VOC:  

WASTE 
DISPOSAL 57.17   26.15   -13.90 67.40   25.85 

CLEANING AND SURFACE COATINGS 
LAUNDERING 0.06 44.21% 0.025 -0.18% 0.000 0.08 0 0.00 
DEGREASING 8.74 2.33% 0.203 -82.92% -7.247 1.64 10 0.03 

COATINGS AND 
RELATED 
PROCESS 
SOLVENTS 7.80 49.86% 3.887 -5.92% -0.462 11.03 50 2.72 
PRINTING 1.60 41.21% 0.661 -0.01% 0.000 2.26 25 0.23 

ADHESIVES AND 
SEALANTS 2.99 43.82% 1.310 0.01% 0.000 4.30 25 0.46 

OTHER 
(CLEANING AND 

SURFACE 
COATINGS) 3.01 75.20% 2.261 0.02% 0.001 5.27 50 1.58 

TOTAL VOC:  
CLEANING AND 
SURFACE COAT 24.19   8.35   -7.71 24.58   5.02 

PETROLEUM PRODUCTION AND MARKETING 
OIL AND GAS 
PRODUCTION 29.77 -14.82% -4.411 -7.74% -2.303 23.44 100 0.00 
PETROLEUM 

REFINING 0.72 0.46% 0.003 -7.80% -0.056 0.67 100 0.00 
PETROLEUM 
MARKETING 7.19 39.83% 2.863 -1.14% -0.082 9.93 50 2.00 

OTHER 
(PETROLEUM 
PRODUCTION 

AND MARKETING) 0.01 32.88% 0.002 2.74% 0.000 0.01 50 0.00 
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SUMMARY 
CATEGORY NAME 

2002 
Emissions 
(tons/day) 

Growth 
Factor (%) 

Estimated 
Growth 

(tons/day) 

Control Factor 
(%) 

Reductions 
(tons/day) 

2023 
Emissions 
(tons/day) 

Percent 
Requiring 

Offsets 

Estimated 
Offsets 

(tons/day) 

TOTAL NOx:  
PETROLEUM 
PRODUCTION 

AND MARKETING 37.68   -1.54   -2.44 34.05   2.01 
INDUSTRIAL PROCESSES 

CHEMICAL 2.18 55.55% 1.211 0.02% 0.000 3.39 40 0.68 
FOOD AND 

AGRICULTURE 12.78 18.32% 2.340 -2.33% -0.297 14.74 40 1.31 
MINERAL 

PROCESSES 0.38 46.13% 0.173 -0.05% 0.000 0.55 25 0.06 
METAL 

PROCESSES 0.43 28.85% 0.123 -0.05% 0.000 0.55 25 0.04 
WOOD AND 

PAPER 0.01 34.00% 0.002 -2.00% 0.000 0.01 25 0.00 

GLASS AND 
RELATED 

PRODUCTS 0.36 41.42% 0.151 -0.05% 0.000 0.52 100 0.21 

OTHER 
(INDUSTRIAL 
PROCESSES) 0.20 63.55% 0.125 -0.05% 0.000 0.32 25 0.04 

TOTAL VOC:  
INDUSTRIAL 
PROCESSES 16.32   4.12   -0.30 20.07   2.35 

TOTAL VOC: 
STATIONARY 

SOURCES 142.71   37.30   -24.48 153.84   36.05 

         
         
Emission inventory used: Ozone SIP Planning Projections - v1.06 RF980      
Offset ratios used: 1.4 for NOx and ROG       
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D.3  LIST OF ERCS 
 
Table D-3  Current List of NOx and VOC Emission Reduction Credits, August 2006 
 

Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr
ADM/PVO FOODS C 668 2 NOx    0 0 0 108
AERA ENERGY LLC C 219 2 NOx    1738 1923 2100 1931
AERA ENERGY LLC C 681 2 NOx    26900 26900 26900 26900
AERA ENERGY LLC S 133 2 NOx    3203 0 0 0
AERA ENERGY LLC S 135 2 NOx    5032 1152 0 0
AERA ENERGY LLC S 137 2 NOx    5115 6792 5437 9206
AERA ENERGY LLC S 139 2 NOx    11686 11816 11946 11946
AERA ENERGY LLC S 140 2 NOx    36695 46397 47292 36806
AERA ENERGY LLC S 158 2 NOx    38057 29690 32405 43791
AERA ENERGY LLC S 162 2 NOx    128454 152970 128743 130786
AERA ENERGY LLC S 163 2 NOx    96698 107197 101158 78678
AERA ENERGY LLC S 257 2 NOx    1508 1272 2 2
AERA ENERGY LLC S 259 2 NOx    5519 6499 0 2156
AERA ENERGY LLC S 470 2 NOx    3478 4930 5390 5212
AERA ENERGY LLC S 662 2 NOx    9433 18919 3766 817
AERA ENERGY LLC S 784 2 NOx    7140 3993 228 0
AERA ENERGY LLC S 796 2 NOx    16403 14218 15065 18484
AERA ENERGY LLC S 838 2 NOx    442 218 338 338
AERA ENERGY LLC S 865 2 NOx    6713 6788 6863 6863
AERA ENERGY LLC S 883 2 NOx    632 160 2073 2061
AERA ENERGY LLC S 1030 2 NOx    93295 83665 32600 77083
AERA ENERGY LLC S 1061 2 NOx    8071 8777 10695 9555
AERA ENERGY LLC S 1062 2 NOx    8530 9784 10046 9903
AERA ENERGY LLC S 1063 2 NOx    9423 10057 12159 9776
AERA ENERGY LLC S 1064 2 NOx    5126 5705 5881 6709
AERA ENERGY LLC S 1065 2 NOx    10366 10483 11017 8841
AERA ENERGY LLC S 1066 2 NOx    5542 7367 5038 6117
AERA ENERGY LLC S 1067 2 NOx    1255 893 2650 4592
AERA ENERGY LLC S 1068 2 NOx    7648 9620 6968 8415
AERA ENERGY LLC S 1069 2 NOx    4713 5029 4352 2082
AERA ENERGY LLC S 1070 2 NOx    495 4228 2744 99
AERA ENERGY LLC S 1092 2 NOx    348 242 246 236
AERA ENERGY LLC S 1136 2 NOx    2522 4568 1346 162
AERA ENERGY LLC S 1151 2 NOx    96355 113691 107025 102992
AERA ENERGY LLC S 1270 2 NOx    4586 4637 4688 4688
AERA ENERGY LLC S 1437 2 NOx    42372 49588 46800 43954
AERA ENERGY LLC S 1476 2 NOx    1242 0 0 350
AERA ENERGY LLC S 1477 2 NOx    2153 0 0 607
AERA ENERGY LLC S 1821 2 NOx    5974 7291 7466 4158
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr
AERA ENERGY LLC S 1851 2 NOx    914 455 0 1154
AERA ENERGY LLC S 1935 2 NOx    474 508 543 543
AERA ENERGY LLC S 2023 2 NOx    1108 636 737 993
AERA ENERGY LLC S 40130321 2 NOx    9180 6501 2218 3514
ANDERSON CLAYTON CORP S 314 2 NOx    0 0 23 330
ANDERSON CLAYTON CORP S 471 2 NOx    0 0 0 416
ANDERSON CLAYTON CORP S 1045 2 NOx    0 0 3 174
ANDERSON CLAYTON CORP S 1171 2 NOx    23 0 0 188
ANDERSON CLAYTON CORP S 1262 2 NOx    2 0 7 148
ANDERSON CLAYTON CORP S 1263 2 NOx    76 0 0 211
ANDERSON CLAYTON CORP. N 181 2 NOx    0 0 1 111
ANDERSON CLAYTON CORP. N 499 2 NOx    0 0 0 433
ANDERSON CLAYTON 
CORP/BUTTE C 699 2 NOx    0 0 0 530
ANDERSON CLAYTON 
CORP/CORCORAN C 81 2 NOx    0 0 0 264
ANDERSON CLAYTON 
CORP/DAIRYLAN C 332 2 NOx    0 0 0 203
ANDERSON CLAYTON 
CORP/DAIRYLND C 472 2 NOx    0 0 0 353
ANDERSON CLAYTON CORP/EL 
DORAD C 427 2 NOx    18 0 0 408
ANDERSON CLAYTON CORP/FIVE 
PTS C 78 2 NOx    0 0 0 223
ANDERSON CLAYTON 
CORP/HANFORD C 74 2 NOx    0 0 0 73
ANDERSON CLAYTON 
CORP/IDRIA #2 C 250 2 NOx    0 0 0 263
ANDERSON CLAYTON 
CORP/KEARNY C 75 2 NOx    0 0 0 196
ANDERSON CLAYTON 
CORP/KERMAN C 428 2 NOx    0 0 0 298
ANDERSON CLAYTON 
CORP/KINGSRIV C 460 2 NOx    34 0 0 550
ANDERSON CLAYTON 
CORP/MURIT #2 C 336 2 NOx    0 0 0 203
ANDERSON CLAYTON 
CORP/MURRAY C 234 2 NOx    0 0 0 343
ANDERSON CLAYTON 
CORP/NAPA GIN C 335 2 NOx    0 0 0 140
ANDERSON CLAYTON 
CORP/PLSNT VA C 326 2 NOx    0 0 0 514
ANDERSON CLAYTON CORP/SAN 
JOAQ C 79 2 NOx    0 0 0 155
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr

ANDERSON CLAYTON 
CORP/SETTER C 76 2 NOx    0 0 0 198
ANDERSON CLAYTON 
CORP/STRATFOR C 56 2 NOx    0 0 0 68
ANDERSON CLAYTON 
CORP/SUNSET C 333 2 NOx    0 0 0 154
ANDERSON CLAYTON 
CORP/TRANQLTY C 80 2 NOx    0 0 0 201
ANDERSON CLAYTON 
CORPORATION N 135 2 NOx    0 0 0 97
ANDERSON CLAYTON-MARICOPA 
GIN S 697 2 NOx    0 0 0 348
BAKER COMMODITIES INC N 482 2 NOx    1194 1194 1196 1194

BERRY PETROLEUM COMPANY C 629 2 NOx    500 500 500 500

BERRY PETROLEUM COMPANY C 636 2 NOx    3162 5838 5838 3162

BERRY PETROLEUM COMPANY S 567 2 NOx    8752 106 0 1833

BERRY PETROLEUM COMPANY S 884 2 NOx    326 446 179 392

BERRY PETROLEUM COMPANY S 2066 2 NOx    1211 339 275 1247

BERRY PETROLEUM COMPANY S 2320 2 NOx   824 824 824 824
BIG WEST OF CA, LLC S 2175 2 NOx    4645 5658 5190 4325
BIG WEST OF CA, LLC S 2177 2 NOx    1425 1689 1612 1776
BIG WEST OF CA, LLC S 2183 2 NOx    219700 222089 224530 224530
BRITZ AG FINANCE CO., INC. C 557 2 NOx    0 0 0 232
BRITZ INCORPORATED C 586 2 NOx    0 0 0 381
BROWN SAND  INC N 46 2 NOx    90 98 46 83
BUILDING MATERIALS MFG. 
CORP. (DBA GAF) S 1662 2 NOx    5832 5840 5848 5848
CALAVERAS MATERIALS INC C 89 2 NOx    284 257 294 236
CALAVERAS MATERIALS INC. C 233 2 NOx    1265 3371 3913 2469
CALIFORNIA DAIRIES, INC. C 635 2 NOx    22 22 22 22
CALIFORNIA DAIRIES, INC. C 658 2 NOx    0 0 102 75
CALIFORNIA DAIRIES, INC. C 677 2 NOx    450 126 472 315
CALIFORNIA DAIRIES, INC. S 2290 2 NOx    1280 1280 1281 1281
CALIFORNIA DAIRIES, INC. S 2293 2 NOx    32 33 32 32
CALMAT CO. C 50 2 NOx    104 111 154 159
CALMAT OF FRESNO C 40 2 NOx    74 355 163 547
CALPINE CORPORATION C 447 2 NOx    0 0 0 212
CALPINE CORPORATION N 272 2 NOx    308 36838 15649 308
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr
CALPINE CORPORATION S 1280 2 NOx    20238 17410 19037 19604
CALPINE CORPORATION S 1666 2 NOx    0 0 0 256
CAMPBELL SOUP COMPANY N 127 2 NOx    1515 454 409 924
CANANDAIGUA WINE COMPANY 
INC C 702 2 NOx    423 427 449 403
CANDLEWICK YARNS C 507 2 NOx    90 77 63 58
CASTLE AIRPORT AVIATION & 
DEVELOP CENTER N 109 2 NOx    38954 39386 39819 39819
CHEVRON U S A INC S 629 2 NOx    2316 2041 2088 1975
CHEVRON U S A INC S 1325 2 NOx    260 118 276 211
CHEVRON U S A INC S 1428 2 NOx    1968 1990 2011 2011
CHEVRON USA  INC S 1100 2 NOx    62167 62857 63548 63548
CHEVRON USA  INC S 1102 2 NOx    57160 57795 58430 58430
CHEVRON USA  INC S 1106 2 NOx    11814 11942 12075 12075
CHEVRON USA  INC S 1254 2 NOx    13332 13480 13627 13627
CHEVRON USA  INC S 1256 2 NOx    45238 45741 46244 46244
CHEVRON USA  INC S 1419 2 NOx    4875 4928 4983 4983
CHEVRON USA  INC S 1445 2 NOx    17602 20114 20328 15867
CHEVRON USA  INC S 2111 2 NOx    7823 15506 21032 12182
CHEVRON USA INC C 221 2 NOx    2311 2557 2792 2567
CHEVRON USA INC C 331 2 NOx    23739 23739 23740 23740
CHEVRON USA INC C 364 2 NOx    30130 29673 29217 29217
CHEVRON USA INC S 77 2 NOx    2038 1840 1733 2274
CHEVRON USA INC S 436 2 NOx    12891 9861 9530 10101
CHEVRON USA INC S 496 2 NOx    5160 233 1734 4212
CHEVRON USA INC S 909 2 NOx    3990 3412 3474 3072
CHEVRON USA INC S 1487 2 NOx    11663 11793 11923 11923
CHEVRON USA INC S 1584 2 NOx    78972 79850 80728 80728
CHEVRON USA INC S 1589 2 NOx    48737 49278 49820 49820
CHEVRON USA INC S 1605 2 NOx    5672 7143 7028 6447
CHEVRON USA INC S 1967 2 NOx    973 955 855 984
CHEVRON USA INC S 2031 2 NOx    5694 4723 4406 0
CHEVRON USA INC S 2323 2 NOx    36150 37704 36520 36206
CHEVRON USA INC S 20410241 2 NOx    151178 149517 149517 152840
CHEVRON USA INC S 20410281 2 NOx    3806 3765 3765 3848
CHEVRON USA INC S 40410441 2 NOx    20385 20612 20838 20838
CHEVRON USA INC LOST HILLS 
GP S 704 2 NOx    5564 5626 5687 5687
CHEVRON USA INC LOST HILLS 
GP S 1470 2 NOx    780 789 797 797

CHEVRON USA INC (REFINERY) S 2273 2 NOx    34198 34786 35373 35373

CHEVRON USA PRODUCTION INC S 674 2 NOx    507 781 226 485



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Appendix D: Emission Reduction Credits  
2007 Ozone Plan  

Appendix D-15

Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr
CITY OF VISALIA N 317 2 NOx    0 0 7160 0

CLARK BROTHERS-DERRICK GIN C 511 2 NOx    0 0 0 43

COALINGA FARMERS CO-OP GIN C 537 2 NOx    0 0 0 257
COIT RANCH C 532 2 NOx    0 0 0 132
CON AGRA FOOD INGREDIENTS, 
CO S 2201 2 NOx    6 6 5 5
CONAGRA CONSUMER FROZEN 
FOODS N 318 2 NOx    0 0 3380 0
CONAGRA CONSUMER FROZEN 
FOODS N 487 2 NOx    356 163 243 300
CONOCOPHILLIPS PIPE LINE 
COMPANY C 692 2 NOx    0 0 17 0
CONOPCO DBA UNILEVER BEST 
FOODS N AMER N 91 2 NOx    0 0 9120 180
CORCORAN IRRIGATION 
DISTRICT C 560 2 NOx    352 356 321 209
COTTON ASSOCIATES, INC S 25 2 NOx    0 0 0 157

CRAYCROFT BRICK COMPANY C 71 2 NOx    417 336 328 332
CRIMSON RESOURCE 
MANAGEMENT S 2251 2 NOx    316 272 186 375
DAIRY FARMERS OF AMERICA, 
INC. C 689 2 NOx    0 0 253 0
DE FRANCESCO & SONS INC. C 603 2 NOx    1188 1163 1138 1137
DEL MONTE CORPORATION N 316 2 NOx    321 274 790 147
DEL MONTE 
CORPORATION/PLANT #1 N 58 2 NOx    0 0 27616 0
DIAMOND WALNUT GROWERS, 
INC. N 491 2 NOx    1 1 0 0
DUKE ENERGY AVENAL, LLC C 609 2 NOx    2243 2243 2243 2243
DUKE ENERGY AVENAL, LLC N 437 2 NOx    0 0 4728 0
DUKE ENERGY AVENAL, LLC N 438 2 NOx    0 9 1255 437
DUKE ENERGY AVENAL, LLC N 440 2 NOx    0 1166 88317 1422
E & J GALLO WINERY C 37 2 NOx    238 2086 8184 5402
E & J GALLO WINERY N 2 2 NOx    2587 2434 7175 7642
E & J GALLO WINERY N 260 2 NOx    0 172 515 71
ECKERT FROZEN FOODS N 133 2 NOx    146 545 2047 395
ELK HILLS POWER LLC S 1622 2 NOx    1373 1389 1404 1404
ELK HILLS POWER LLC S 1994 2 NOx    12485 12624 12762 12762
EXXON MOBIL CORPORATION S 84 2 NOx    1648 1666 1685 1685
EXXON MOBIL CORPORATION S 188 2 NOx    5175 5197 5494 4871
EXXON MOBIL CORPORATION S 301 2 NOx    3010 2818 2052 3565
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr
FIBREBOARD CORP. N 209 2 NOx    535 447 204 583
FOSTER FOOD PRODUCTS N 254 2 NOx    1825 1824 1822 1823

FRITO-LAY NORTH AMERICA INC S 1862 2 NOx    13752 13939 14110 14110
GALLO GLASS COMPANY N 54 2 NOx    21897 20995 21313 21532
GALLO GLASS COMPANY N 276 2 NOx    69524 70655 72080 67173
GALLO GLASS COMPANY N 278 2 NOx    83525 66849 77176 81929
GALLO GLASS COMPANY N 280 2 NOx    89634 87268 90814 85504
GENERAL MILLS OPERATIONS, 
INC N 139 2 NOx    288 245 243 337
GENERAL MILLS, INC S 2205 2 NOx    1250 1250 1250 1250
GOTLAND OIL (GAS PLANT) S 2011 2 NOx    417 345 508 572
GRAHAM ROYALTY, LTD N 6 2 NOx    18467 18467 18467 18467
GREY K HOLDINGS I, LLC N 530 2 NOx    574 565 475 445
GREY K HOLDINGS I, LLC S 2325 2 NOx    138473 140164 141856 141856
GREY K HOLDINGS I, LLC S 2327 2 NOx   11605 11605 11605 11605
GREY K HOLDINGS I, LLC S 2328 2 NOx    1145 1145 1145 1145
GROWERS COOP S 88 2 NOx    0 0 22 406
GWF ENERGY LLC S 1910 2 NOx    0 0 3 0
H. J. HEINZ COMPANY N 445 2 NOx    85 116 2570 424
H. J. HEINZ COMPANY N 534 2 NOx    0 360 3207 0
H. J. HEINZ COMPANY, L.P. N 21 2 NOx    0 1026 3112 1060
HANSEN BROTHERS C 249 2 NOx    0 0 0 256
HERSHEY CHOCOLATE & CONF. 
CORP N 42 2 NOx    24 19 32 24
HERSHEY CHOCOLATE & CONF. 
CORP N 373 2 NOx    156 188 224 202
HILMAR CHEESE COMPANY S 2138 2 NOx    0 0 0 1070
INERGY PROPANE LLC S 2193 2 NOx    125 125 125 125
J.G. BOSWELL CO. (EL RICO) C 135 2 NOx    14 4 0 40
KERN DELTA WEEDPATCH 
GINNING S 2062 2 NOx    0 0 0 1031
KERN LAKE COOP GIN S 2074 2 NOx    0 0 0 309
KINGS RIVER CONSERVATION 
DISTRICT C 647 2 NOx    0 0 1029 0
KRAFT FOODS INC C 149 2 NOx    284 284 284 284
KRAFT FOODS INC C 150 2 NOx    1632 1632 1632 1632
KRAFT FOODS INC C 386 2 NOx    9774 9883 9992 9992
KRAFT FOODS INC C 387 2 NOx   5 5 4 4
KRAFT FOODS, INC S 116 2 NOx    0 3296 538 2660
KRAFT FOODS, INC S 117 2 NOx    0 2971 2714 2156
KRAFT FOODS, INC S 118 2 NOx    0 3374 5552 6708
KRAFT FOODS, INC S 119 2 NOx    0 0 3425 1107
KRAFT FOODS, INC S 120 2 NOx    0 0 1229 0
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr
KRAFT FOODS, INC S 129 2 NOx    7208 0 0 0
KRAFT FOODS, INC S 130 2 NOx    3887 3670 0 733
KRAFT FOODS, INC S 131 2 NOx    2070 0 0 94
LA PALOMA GENERATING CO LLC S 2214 2 NOx    22379 22627 22876 22876

LA PALOMA GENERATING CO LLC S 2215 2 NOx    1457 0 1145 2959

LA PALOMA GENERATING CO LLC S 2216 2 NOx    11282 16892 9045 13640

LA PALOMA GENERATING CO LLC S 2217 2 NOx    0 9294 4654 14613

LA PALOMA GENERATING CO LLC S 2218 2 NOx    5123 5415 2148 3593

LA PALOMA GENERATING CO LLC S 2219 2 NOx    2682 3241 938 687

LA PALOMA GENERATING CO LLC S 2220 2 NOx    23349 23151 24224 24469

LA PALOMA GENERATING CO LLC S 2221 2 NOx    1019 2105 1303 264

LA PALOMA GENERATING CO LLC S 2222 2 NOx    2296 16202 9353 954

LA PALOMA GENERATING CO LLC S 2223 2 NOx    0 1437 0 0

LA PALOMA GENERATING CO LLC C 659 2 NOx    4702 6728 3983 1831

LA PALOMA GENERATING CO N 514 2 NOx    0 9612 22455 0
LAND O' LAKES, INC. S 2197 2 NOx    22921 14282 16352 16448
LEPRINO FOODS N 108 2 NOx    2335 2529 2412 2143
LEPRINO FOODS COMPANY C 60 2 NOx    7878 7985 7810 7898
LIDESTRI FOODS, INC N 391 2 NOx    0 0 1527 0
LIVE OAK LIMITED S 3 2 NOx    1585 1603 1620 1620
LOS ANGELES CNTY SANITATION 
DIST NO.2 N 470 2 NOx    875 927 771 876
LOS ANGELES COUNTY 
SANITATION DISTRICT 2 C 638 2 NOx    0 298 1590 300
LOS ANGELES COUNTY 
SANITATION DISTRICT 2 C 639 2 NOx    0 286 1530 289
LOS ANGELES COUNTY 
SANITATION DISTRICT 2 S 2285 2 NOx    1500 1500 1500 1500
LOS BANOS GRAVEL GROUP, 
ASPHLT N 125 2 NOx    23 113 359 120
MEMORIAL MEDICAL CENTER S 2268 2 NOx    2550 2550 2550 2550
MID-VALLEY COTTON GROWERS 
INC S 317 2 NOx    0 0 0 296
MINTURN CO-OP GIN N 441 2 NOx    0 0 0 396
MODESTO ENERGY LIMITED 
PARTNER N 89 2 NOx    9480 9480 9480 9480
MODESTO ENERGY LIMITED 
PARTNER N 483 2 NOx    15566 8173 19366 19259

MODESTO IRRIGATION DISTRICT C 562 2 NOx    1054 2162 2162 2164

MODESTO IRRIGATION DISTRICT C 564 2 NOx    2578 4267 7351 10262
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr

MODESTO IRRIGATION DISTRICT N 407 2 NOx    8000 8000 8000 8000

MODESTO IRRIGATION DISTRICT N 430 2 NOx    0 0 273 0

MONTEREY RESOURCES, INC. S 432 2 NOx    2053 2081 1707 1898
MORNING STAR PACKING 
COMPANY N 138 2 NOx    4882 8207 4833 3163
MORNING STAR PACKING 
COMPANY N 332 2 NOx    0 0 8139 0
NAS LEMOORE C 330 2 NOx    221 221 221 221
NEWARK SIERRA PAPERBOARD 
CORP. N 423 2 NOx    2663 2730 2613 2492
NRG POWER MARKETING INC C 589 2 NOx    753 0 0 310
NRG POWER MARKETING, INC S 2041 2 NOx    1837 0 0 598

OCCIDENTAL OF ELK HILLS, INC. S 826 2 NOx    6684 6259 5625 6369

OCCIDENTAL OF ELK HILLS, INC. S 1891 2 NOx    156 275 140 224

OCCIDENTAL OF ELK HILLS, INC. S 2118 2 NOx    2064 2175 2659 2093

OCCIDENTAL OF ELK HILLS, INC. S 2160 2 NOx    38382 38927 39473 39473

OCCIDENTAL OF ELK HILLS, INC. S 2344 2 NOx    64735 65475 66214 66214
PACIFIC COAST PRODUCERS N 12 2 NOx    0 0 10015 0
PACIFIC COAST PRODUCERS N 293 2 NOx    195 1396 3923 312

PACIFIC GAS & ELECTRIC CO. N 126 2 NOx    1840 4712 4259 1636

PACIFIC PIPELINE SYSTEM, LLC S 575 2 NOx    0 4693 10418 3569

PACIFIC PIPELINE SYSTEM, LLC S 1099 2 NOx    0 13703 12649 0

PACIFIC PIPELINE SYSTEM, LLC S 2286 2 NOx    1278 2194 2438 2438
PARAMOUNT FARMS, INC N 284 2 NOx    3670 3580 3488 3488
PARAMOUNT FARMS, INC. C 497 2 NOx    1000 2000 4000 3000
PARAMOUNT FARMS, INC. C 701 2 NOx    0 970 910 910

PASTORIA ENERGY FACILITY, LLC S 1340 2 NOx    45681 47927 46196 44813
PASTORIA ENERGY FACILITY, LLC S 1342 2 NOx    3233 0 3511 5000

PASTORIA ENERGY FACILITY, LLC S 1343 2 NOx    1847 2417 1590 2044

PASTORIA ENERGY FACILITY, LLC S 1543 2 NOx    10354 8381 11018 11467

PASTORIA ENERGY FACILITY, LLC S 1544 2 NOx    3384 2194 2118 3141

PASTORIA ENERGY FACILITY, LLC S 1545 2 NOx    1696 3526 1536 1221

PASTORIA ENERGY FACILITY, LLC S 1547 2 NOx    3986 9681 19140 9076

PASTORIA ENERGY FACILITY, LLC S 1550 2 NOx    1160 7055 4075 3491

PASTORIA ENERGY FACILITY, LLC S 2191 2 NOx    2306 3335 2994 2434

PASTORIA ENERGY FACILITY, LLC S 2321 2 NOx    288729 290804 292880 294361
PASTORIA ENERGY LLC C 481 2 NOx    16404 7142 1086 10577
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr

PILKINGTON NORTH AMERICA, 
INC N 410 2 NOx    272 4 43 275
PIRELLI TIRE CORP. C 505 2 NOx    129 137 122 117
PIRELLI TIRE CORP. C 637 2 NOx    8966 1122 303 0
PLAINS EXPLORATION & 
PRODUCTION COMPANY C 708 2 NOx    528 0 4036 4876
PLAINS EXPLORATION & 
PRODUCTION COMPANY S 2091 2 NOx    8908 7571 8947 9569
PLAINS EXPLORATION & 
PRODUCTION COMPANY S 2092 2 NOx    10010 10691 10155 6716
PLAINS EXPLORATION & 
PRODUCTION COMPANY S 2093 2 NOx    13229 10050 6765 15163
PLAINS LPG SERVICES, L.P. C 717 2 NOx    1024 1024 1023 1023
POSDEF POWER COMPANY, L.P. N 14 2 NOx    1085 1097 1109 1109

POSDEF POWER COMPANY, L.P. N 15 2 NOx   7792 7878 7965 7965
PRODUCERS COTTON OIL 
(MADERA) C 48 2 NOx    0 0 0 74
R F MACDONALD C 579 2 NOx    0 8 0 0
R M WADE & COMPANY C 152 2 NOx    326 373 379 370
SAN JOAQUIN COGEN LLC N 518 2 NOx    4686 4738 4790 4790
SAN JOAQUIN FACILITIES MGMT S 89 2 NOx    1855 1489 1875 1907

SAN JOAQUIN FACILITIES MGMT S 200 2 NOx    597 493 600 649

SAN JOAQUIN FACILITIES MGMT S 1253 2 NOx    459 509 544 481

SAN JOAQUIN FACILITIES MGMT S 1509 2 NOx    34 45 45 45

SAN JOAQUIN FACILITIES MGMT S 1735 2 NOx    9 8 6 4
SEMI TROPIC COOP GIN S 426 2 NOx    50 0 24 1282
SENECA RESOURCES S 1427 2 NOx    88 57 76 98

SEQUOIA FOREST INDUSTRIES C 67 2 NOx    16 70 0 44

SEQUOIA FOREST INDUSTRIES C 72 2 NOx    154 0 20 24

SIERRA POWER CORPORATION S 2910001 2 NOx    2115 2138 2162 2162
SIGNATURE FRUIT COMPANY, 
LLC - PLANT 4 N 399 2 NOx    177 172 1273 128
SIGNATURE FRUIT COMPANY, 
LLC - PLANT R N 387 2 NOx    10542 3731 2487 5171
SIGNATURE FRUIT COMPANY, 
LLC - PLANT T N 388 2 NOx    0 0 5529 581
SOUTHERN CALIF GAS CO S 1016 2 NOx    283 288 289 289
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Emissions (lb/qtr) 
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1st qtr 2nd qtr 3rd qtr 4th qtr

SOUTHERN CALIFORNIA GAS 
CORORATION N 299 2 NOx    0 1311 1415 0
STOCKDALE OIL & GAS N 384 2 NOx    173 0 3 0
STOCKDALE OIL & GAS INC S 1948 2 NOx    22 0 0 0
SUN GARDEN-GANGI CANNING 
CO LL N 222 2 NOx    0 0 12886 540

TAFT PRODUCTION COMPANY S 1960 2 NOx    5840 5905 5970 5970

TAFT PRODUCTION COMPANY S 1961 2 NOx    130 131 132 132

TEXACO EXPLOR & PROD INC S 20250361 2 NOx    7037 7356 6314 6778
THE BEVERAGE SOURCE N 92 2 NOx    220 800 520 900
THE NESTLE COMPANY INC N 508 2 NOx    2975 2444 1853 3352
TRIANGLE PACIFIC 
CORPORATION N 18 2 NOx    187 54 54 161
VALLEY AIR CONDITIONING & 
REPAIR INC C 693 2 NOx    0 0 108 0
VINTAGE PETROLEUM N 346 2 NOx    0 165 1432 14
WATERMAN INDUSTRIES INC S 2003 2 NOx    1347 1294 804 875
WELLHEAD POWER PANOCHE, 
LLC. C 529 2 NOx    0 255 255 0

WESTERN COTTON SERVICES S 98 2 NOx    0 0 0 184
WESTERN STONE PRODUCTS, 
INC. N 17 2 NOx    543 543 619 619
WESTFIELD GINNING CO C 698 2 NOx    0 0 0 270
WESTLAKE FARMS INC C 645 2 NOx    0 0 0 498
WESTSIDE FARMERS COOP GIN 
#6 C 592 2 NOx    175 0 0 1230

WESTSIDE FARMERS COOP. GIN C 164 2 NOx    0 0 0 846
                  
 CHEVRON USA INC LOST HILLS 
GP S 1847 1 VOC    2764 2793 2825 2825
AERA ENERGY LLC C 219 1 VOC    268 297 324 298
AERA ENERGY LLC C 679 1 VOC    11014 11468 11508 11211
AERA ENERGY LLC S 663 1 VOC    544 495 483 454
AERA ENERGY LLC S 868 1 VOC    724 735 729 672
AERA ENERGY LLC S 898 1 VOC    5312 5371 5429 5429
AERA ENERGY LLC S 1058 1 VOC    8179 8280 8354 8353
AERA ENERGY LLC S 1082 1 VOC    130768 132221 133675 133675
AERA ENERGY LLC S 1138 1 VOC    162 233 2 25
AERA ENERGY LLC S 1142 1 VOC    39631 39976 40411 40489
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AERA ENERGY LLC S 1157 1 VOC    1522 0 2176 1998
AERA ENERGY LLC S 1162 1 VOC    713 719 730 730
AERA ENERGY LLC S 1476 1 VOC    190 0 0 54
AERA ENERGY LLC S 1477 1 VOC    329 0 0 93
AERA ENERGY LLC S 1481 1 VOC    2270 2296 2320 2320
AERA ENERGY LLC S 1587 1 VOC    26 28 26 26
AERA ENERGY LLC S 1681 1 VOC    10 10 10 10
AERA ENERGY LLC S 1740 1 VOC    94 88 98 119
AERA ENERGY LLC S 1742 1 VOC    590 551 614 752
AERA ENERGY LLC S 1744 1 VOC    458 428 476 583
AERA ENERGY LLC S 1872 1 VOC    0 1018 0 0
AERA ENERGY LLC S 1874 1 VOC    40 10 1 22
AERA ENERGY LLC S 1880 1 VOC    360 591 251 0
AERA ENERGY LLC S 1899 1 VOC    62458 63160 63861 63861
AERA ENERGY LLC S 2047 1 VOC    2167 2024 2256 2762
AERA ENERGY LLC S 2053 1 VOC    6537 6645 6757 6757
AERA ENERGY LLC S 2059 1 VOC    25865 26261 26659 26659
AERA ENERGY LLC S 2085 1 VOC    237019 239607 242250 242303
AERA ENERGY LLC S 2103 1 VOC    21411 1369 3539 2503
AERA ENERGY LLC S 2113 1 VOC    251 226 267 356
AERA ENERGY LLC S 2134 1 VOC    27285 28613 27910 27808
AERA ENERGY LLC S 2136 1 VOC    3772 3393 3836 3913
AERA ENERGY LLC S 2169 1 VOC    11982 13550 13978 11441
AERA ENERGY LLC S 2174 1 VOC    34 4 53 159
AERA ENERGY LLC S 2237 1 VOC    5394 5463 5539 5539
AERA ENERGY LLC S 2315 1 VOC    66234 66982 67730 67730
AGRI-CEL INC S 1901 1 VOC    6304 7646 8132 4838

AMERICAN YEAST CORPORATION C 721 1 VOC    4939 5016 5094 5094
ANDERSON CLAYTON CORP S 314 1 VOC    0 0 1 18
ANDERSON CLAYTON CORP S 471 1 VOC    0 0 0 9
ANDERSON CLAYTON CORP S 1045 1 VOC    0 0 0 22
ANDERSON CLAYTON CORP S 1171 1 VOC    3 0 0 24
ANDERSON CLAYTON CORP S 1262 1 VOC    1 0 0 19
ANDERSON CLAYTON CORP S 1263 1 VOC    9 0 0 24
ANDERSON CLAYTON CORP. N 181 1 VOC    0 0 0 6
ANDERSON CLAYTON CORP. N 499 1 VOC    0 0 0 15
ANDERSON CLAYTON 
CORP/BUTTE C 699 1 VOC    0 0 0 19
ANDERSON CLAYTON 
CORP/CORCORAN C 81 1 VOC    0 0 0 15
ANDERSON CLAYTON 
CORP/DAIRYLAN C 332 1 VOC    0 0 0 7
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1st qtr 2nd qtr 3rd qtr 4th qtr

ANDERSON CLAYTON 
CORP/DAIRYLND C 472 1 VOC    0 0 0 13
ANDERSON CLAYTON CORP/EL 
DORAD C 427 1 VOC    1 0 0 17
ANDERSON CLAYTON CORP/FIVE 
PTS C 78 1 VOC    0 0 0 8
ANDERSON CLAYTON 
CORP/HANFORD C 74 1 VOC    0 0 0 5
ANDERSON CLAYTON 
CORP/IDRIA #2 C 250 1 VOC    0 0 0 9
ANDERSON CLAYTON 
CORP/KEARNY C 75 1 VOC    0 0 0 7
ANDERSON CLAYTON 
CORP/KERMAN C 428 1 VOC    0 0 0 11
ANDERSON CLAYTON 
CORP/KINGSRIV C 460 1 VOC    2 0 0 31
ANDERSON CLAYTON 
CORP/MURIT #1 C 334 1 VOC    0 0 0 7
ANDERSON CLAYTON 
CORP/MURIT #2 C 336 1 VOC    0 0 0 7
ANDERSON CLAYTON 
CORP/MURRAY C 234 1 VOC    0 0 0 12
ANDERSON CLAYTON 
CORP/NAPA GIN C 335 1 VOC    0 0 0 5
ANDERSON CLAYTON 
CORP/PLSNT VA C 326 1 VOC    0 0 0 18
ANDERSON CLAYTON CORP/SAN 
JOAQ C 79 1 VOC    0 0 0 5
ANDERSON CLAYTON 
CORP/SETTER C 76 1 VOC    0 0 0 7
ANDERSON CLAYTON 
CORP/STRATFOR C 56 1 VOC    0 0 0 4
ANDERSON CLAYTON 
CORP/SUNSET C 333 1 VOC    0 0 0 5
ANDERSON CLAYTON 
CORP/TRANQLTY C 80 1 VOC    0 0 0 12
ANDERSON CLAYTON 
CORPORATION N 135 1 VOC    0 0 0 5
ANDERSON CLAYTON-MARICOPA 
GIN S 697 1 VOC    0 0 0 25
APTCO LLC C 662 1 VOC    0 153 817 154
APTCO LLC C 663 1 VOC    0 147 788 148
APTCO LLC C 664 1 VOC    0 149 796 150
APTCO LLC C 665 1 VOC    0 141 758 143
APTCO LLC C 684 1 VOC    0 138 241 139
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APTCO LLC N 390 1 VOC    1370 1266 1618 948
APTCO LLC N 397 1 VOC    12104 11748 9416 0
APTCO LLC N 398 1 VOC    3141 4397 3194 0
APTCO LLC S 872 1 VOC    9 8 9 9
APTCO LLC S 1990 1 VOC    1306 1709 1829 1157
APTCO LLC S 2017 1 VOC    5 14 25 25
ARCO PIPELINE FACILITY C 271 1 VOC    419 417 417 417

BERRY PETROLEUM COMPANY C 738 1 VOC    464 464 464 464

BERRY PETROLEUM COMPANY C 749 1 VOC    258 254 254 254

BERRY PETROLEUM COMPANY N 469 1 VOC    0 6627 2435 0

BERRY PETROLEUM COMPANY N 503 1 VOC    0 665 511 0

BERRY PETROLEUM COMPANY N 525 1 VOC    1945 1285 1321 0

BERRY PETROLEUM COMPANY N 529 1 VOC    396 396 398 398
BIG WEST OF CA, LLC S 2185 1 VOC    59372 60236 60677 60578

BIG WEST OF CA, LLC S 2333 1 VOC    
106262

5
105616

3 
108662

1
108662

1
BRITZ AG FINANCE CO., INC. C 557 1 VOC    0 0 0 8
BRITZ INCORPORATED C 586 1 VOC    0 0 0 21
BROWN SAND  INC N 46 1 VOC    2 2 1 2
BUILDERS CONCRETE, INC. C 41 1 VOC    35 35 35 35
CALAVERAS MATERIALS INC C 89 1 VOC    92 83 95 76
CALAVERAS MATERIALS INC. C 233 1 VOC    148 410 483 300
CALIFORNIA DAIRIES N 497 1 VOC    33 33 33 33
CALIFORNIA DAIRIES, INC. C 683 1 VOC    0 0 454 0
CALIFORNIA-WASHINGTON CAN 
CO. N 77 1 VOC    2664 0 0 1583
CALIFORNIA-WASHINGTON CAN 
CO. N 187 1 VOC    3081 1485 2118 1547
CALMAT CO. C 50 1 VOC    2 2 3 3
CALMAT OF FRESNO C 40 1 VOC    2 11 5 17
CALPINE CORPORATION C 348 1 VOC    30485 30519 30470 30501
CALPINE CORPORATION C 447 1 VOC    0 0 0 7
CALPINE CORPORATION N 444 1 VOC    53302 43557 47158 38620
CALPINE CORPORATION S 1665 1 VOC    8440 8546 8621 8621
CALPINE CORPORATION S 1666 1 VOC    0 0 0 9
CAMPBELL SOUP COMPANY N 127 1 VOC    84 58 52 61
CANANDAIGUA WINE COMPANY 
INC C 702 1 VOC    205 201 214 199



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Appendix D: Emission Reduction Credits  
2007 Ozone Plan  

Appendix D-24

Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant
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CANDLEWICK YARNS C 507 1 VOC    23 20 16 14
CASTLE AIRPORT AVIATION & 
DEVELOP CENTER N 523 1 VOC    31801 32175 32549 32549
CASTLE AND COOKE S 2311 1 VOC    5294 5812 4730 4995
CHEVRON U S A INC S 357 1 VOC    28 24 24 31
CHEVRON U S A INC S 629 1 VOC    48 42 43 41
CHEVRON U S A INC S 1973 1 VOC    2676 2707 2737 2737
CHEVRON U S A INC S 2037 1 VOC    32 34 35 35
CHEVRON USA  INC S 2107 1 VOC    651 638 666 666
CHEVRON USA  INC S 2154 1 VOC    404 330 458 458
CHEVRON USA INC C 221 1 VOC    357 395 431 396
CHEVRON USA INC C 277 1 VOC    2209 2209 2209 2209
CHEVRON USA INC C 331 1 VOC    1220 1220 1221 1221
CHEVRON USA INC S 77 1 VOC    42 38 36 47
CHEVRON USA INC S 165 1 VOC    2970 3003 3036 3036
CHEVRON USA INC S 246 1 VOC    218 220 223 223
CHEVRON USA INC S 409 1 VOC    5 7 18 12
CHEVRON USA INC S 410 1 VOC    5 7 11 15
CHEVRON USA INC S 411 1 VOC    4 9 12 12
CHEVRON USA INC S 413 1 VOC    20 20 20 16
CHEVRON USA INC S 619 1 VOC    116172 117463 118754 118754
CHEVRON USA INC S 620 1 VOC    83316 84241 85167 85167
CHEVRON USA INC S 621 1 VOC    37551 37968 38385 38385
CHEVRON USA INC S 626 1 VOC    8668 8764 8860 8860
CHEVRON USA INC S 640 1 VOC    3230 3264 3298 3298
CHEVRON USA INC S 647 1 VOC    235 699 540 95
CHEVRON USA INC S 703 1 VOC    2084 2107 2130 2130
CHEVRON USA INC S 755 1 VOC    8053 8143 8232 8232
CHEVRON USA INC S 1049 1 VOC    3461 0 0 0
CHEVRON USA INC S 1432 1 VOC    135357 136861 138364 138364
CHEVRON USA INC S 1592 1 VOC    4273 4320 4368 4368
CHEVRON USA INC S 1699 1 VOC    2591 2620 2650 2650
CHEVRON USA INC S 1793 1 VOC    1420 1443 1335 1334
CHEVRON USA INC S 1878 1 VOC    230 136 143 82
CHEVRON USA INC S 1912 1 VOC    225 238 250 250
CHEVRON USA INC S 1987 1 VOC    473 479 484 484
CHEVRON USA INC S 2004 1 VOC    3143 2826 2020 2227
CHEVRON USA INC S 2005 1 VOC    640 696 679 621
CHEVRON USA INC S 2051 1 VOC    1199 1222 1247 1247
CHEVRON USA INC S 2130 1 VOC    57 0 12 32
CHEVRON USA INC S 2235 1 VOC    12573 11985 9845 10671
CHEVRON USA INC S 2253 1 VOC    283 286 276 259
CHEVRON USA INC S 2260 1 VOC    14859 15061 15264 15264
CHEVRON USA INC S 2271 1 VOC    6282 6367 6453 5795
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CHEVRON USA INC S 2305 1 VOC    85663 86614 87533 87567
CHEVRON USA INC S 2335 1 VOC    12222 12418 12614 12614
CHEVRON USA INC S 2340 1 VOC    10785 11107 11319 11430

CHEVRON USA INC (REFINERY) S 657 1 VOC    35011 35399 35788 35788

CHEVRON USA PRODUCTION INC S 674 1 VOC    5779 5851 5903 5902

CLARK BROTHERS-DERRICK GIN C 511 1 VOC    0 0 0 2
CLEAN HARBORS 
BUTTONWILLOW, LLC S 685 1 VOC    31195 31541 31888 31888

COALINGA FARMERS CO-OP GIN C 537 1 VOC    0 0 0 8
COIT RANCH C 532 1 VOC    0 0 0 8
CONAGRA CONSUMER FROZEN 
FOODS N 37 1 VOC    55 40 46 50
CONOCOPHILLIPS COMPANY N 505 1 VOC    1838 1553 461 0
CONOPCO DBA UNILEVER BEST 
FOODS N AMER N 52 1 VOC    0 0 278 0
CONOPCO DBA UNILEVER BEST 
FOODS N AMER N 91 1 VOC    0 0 180 0
CORCORAN IRRIGATION 
DISTRICT C 560 1 VOC    154 163 159 90
COTTON ASSOCIATES, INC S 25 1 VOC    0 0 0 8

CRAYCROFT BRICK COMPANY C 71 1 VOC    24 20 19 19
CRIMSON RESOURCE 
MANAGEMENT S 2161 1 VOC    54 49 31 63
CUSTOM MARBLE & ONYX C 694 1 VOC    2509 3099 1865 1338

DART CONTAINER CORPORATION C 555 1 VOC    30481 26626 14213 50680
DEL MONTE CORPORATION N 316 1 VOC    82 71 116 28
DELTA TRADING ICO CRIMSON 
RESOURCE MGMT S 2056 1 VOC    8848 8946 9044 9044
DIAMOND WALNUT GROWERS, 
INC. N 493 1 VOC    126 45 138 120

DOLE PACKAGED FOODS LLC N 520 1 VOC    3 11 41 8
DOPACO INC. N 249 1 VOC    34162 18446 18900 32156
DUKE ENERGY AVENAL, LLC C 464 1 VOC    5480 6496 4696 6616
DUKE ENERGY AVENAL, LLC C 610 1 VOC    45 45 45 45
DUKE ENERGY AVENAL, LLC N 434 1 VOC    0 0 709 0
DUKE ENERGY AVENAL, LLC N 435 1 VOC    0 0 241 0
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DUKE ENERGY NORTH AMERICA S 2081 1 VOC    31431 31424 31417 31417

DUKE ENERGY NORTH AMERICA S 2082 1 VOC    31432 31424 31417 31417

DUKE ENERGY NORTH AMERICA S 2083 1 VOC    87500 87500 87500 87500
DUNCAN ENTERPRISES C 33 1 VOC    26 26 27 18
E & J GALLO WINERY N 2 1 VOC    9 9 26 28
ECKERT FROZEN FOODS N 133 1 VOC    3 11 41 8
ENRON OIL & GAS COMPANY S 1044 1 VOC    5516 5576 5638 5638
EXXON MOBIL CORPORATION S 645 1 VOC    127 129 130 130
FABRICATED EXTRUSION 
COMPANY N 286 1 VOC    2087 2185 2284 2284
FIBREBOARD CORP. N 209 1 VOC    41 34 16 45
FOSTER FOOD PRODUCTS S 1501 1 VOC    432 437 442 442
FOSTER FOOD PRODUCTS S 1502 1 VOC    68 63 58 58

FRITO-LAY NORTH AMERICA INC S 2284 1 VOC    30468 33023 35578 35578

FRITO-LAY NORTH AMERICA, INC S 16 1 VOC    76 96 74 72

FRITO-LAY NORTH AMERICA, INC S 768 1 VOC    55 57 58 58
GENERAL MILLS OPERATIONS, 
INC N 139 1 VOC    16 13 13 19
GOTLAND OIL (GAS PLANT) S 2011 1 VOC    362 290 454 518
GOTLAND OIL INC S 1997 1 VOC    653 2997 4027 763
GOTLAND OIL INC S 1998 1 VOC    105 1473 2033 152
GOTLAND OIL INC S 1999 1 VOC    123 1513 2068 162
GOTLAND OIL INC S 2000 1 VOC    540 2873 3896 660
GOTLAND OIL INC S 2001 1 VOC    1190 4465 5981 1360
GOTLAND OIL INC S 2002 1 VOC    1178 4452 6003 1377
GOTLAND OIL INC S 2207 1 VOC    203 463 491 214
GOTLAND OIL INC S 2208 1 VOC    96 221 235 98
GOTLAND OIL INC S 2239 1 VOC    0 0 10 0
GOTLAND OIL INC S 2247 1 VOC    145 2915 4020 260
GREY K HOLDINGS I, LLC N 530 1 VOC    30 30 25 24
GROWERS COOP S 88 1 VOC    0 0 1 15
GWF POWER SYSTEMS S 2331 1 VOC    9701 9701 9701 9701
H. J. HEINZ COMPANY N 60 1 VOC    0 23 129 0
H. J. HEINZ COMPANY N 445 1 VOC    42 58 746 137
H. J. HEINZ COMPANY, L.P. N 21 1 VOC    0 60 180 60
HANFORD, L.P. N 101 1 VOC    40 184 131 98
HANSEN BROTHERS C 249 1 VOC    0 0 0 13
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HERSHEY CHOCOLATE & CONF. 
CORP N 42 1 VOC    1 1 1 1
HERSHEY CHOCOLATE & CONF. 
CORP N 373 1 VOC    9 11 13 11
HOLMES WESTERN OIL 
CORPORATION S 439 1 VOC    281 595 667 265
HOLMES WESTERN OIL 
CORPORATION S 458 1 VOC    31 63 70 31
INERGY PROPANE LLC S 2055 1 VOC    248 237 148 160
INERGY PROPANE, LLC C 655 1 VOC    162 0 119 0
J.G. BOSWELL CO. (EL RICO) C 135 1 VOC    1 0 0 1
KERN DELTA WEEDPATCH 
GINNING S 2062 1 VOC    0 0 0 17
KERN LAKE COOP GIN S 2074 1 VOC   0 0 0 134
KRAFT FOODS, INC S 138 1 VOC    383 508 489 663
KRAFT FOODS, INC S 141 1 VOC    123 57 121 0
KRAFT FOODS, INC S 472 1 VOC    82 82 82 82
KRAFT FOODS, INC S 630 1 VOC    330 398 459 413

LA PALOMA GENERATING CO LLC S 2224 1 VOC    4213 4272 4307 4307

LA PALOMA GENERATING CO LLC S 2225 1 VOC    950 1016 1152 1093

LA PALOMA GENERATING CO LLC S 2226 1 VOC    470 1408 299 358
LAND O' LAKES, INC. S 1178 1 VOC    527 1043 813 0
LEPRINO FOODS COMPANY C 60 1 VOC    137 139 136 138
LIDESTRI FOODS, INC N 391 1 VOC    0 0 389 0
LIVE OAK LIMITED S 3 1 VOC    198 200 202 202
LIVE OAK LIMITED S 601 1 VOC    873 882 892 892
LOS ALAMOS FARMS INC S 1869 1 VOC    0 9 345 350
LOS ALAMOS FARMS INC S 1870 1 VOC    7 15 38 38
LOS ANGELES CNTY SANITATION 
DIST NO.2 N 463 1 VOC    5184 6702 5130 4351
LOS ANGELES CNTY SANITATION 
DIST NO.2 N 471 1 VOC    341 6 397 1331
LOS ANGELES CNTY SANITATION 
DIST NO.2 N 472 1 VOC    5953 6019 6086 6086
LOS ANGELES COUNTY 
SANITATION DISTRICT 2 S 2147 1 VOC    12500 12500 12500 12500
LOS ANGELES COUNTY 
SANITATION DISTRICT 2 S 2188 1 VOC    2690 2690 2690 2690
LOS ANGELES COUNTY 
SANITATION DISTRICT 2 S 2283 1 VOC    24500 24500 24500 24500
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr

LOS BANOS GRAVEL GROUP, 
ASPHLT N 125 1 VOC    16 81 258 86
MCFARLAND ENERGY INC. S 624 1 VOC    227 230 232 232
MID-VALLEY COTTON GROWERS 
INC S 317 1 VOC    0 0 0 6
MINTURN CO-OP GIN N 441 1 VOC    0 0 0 20

MODESTO IRRIGATION DISTRICT N 285 1 VOC    2050 2050 2050 2050

MODESTO IRRIGATION DISTRICT N 406 1 VOC    31 31 31 31

MODESTO IRRIGATION DISTRICT N 479 1 VOC    0 0 305 0

MONTEREY RESOURCES, INC. S 1983 1 VOC    708 720 557 640
MORNING STAR PACKING 
COMPANY N 138 1 VOC    157 264 156 102
NAS LEMOORE C 719 1 VOC    1686 532 1145 137
NEWARK SIERRA PAPERBOARD 
CORP. N 423 1 VOC    324 326 311 301

OCCIDENTAL OF ELK HILLS, INC. S 829 1 VOC    57 60 72 58

OCCIDENTAL OF ELK HILLS, INC. S 1492 1 VOC    75450 84130 86706 82019

OCCIDENTAL OF ELK HILLS, INC. S 1593 1 VOC    3128 3163 3197 3197

OCCIDENTAL OF ELK HILLS, INC. S 1668 1 VOC    4168 3886 3453 3948

OCCIDENTAL OF ELK HILLS, INC. S 1679 1 VOC    748 1855 2026 905

OCCIDENTAL OF ELK HILLS, INC. S 1703 1 VOC    394 1333 1998 1038

OCCIDENTAL OF ELK HILLS, INC. S 1704 1 VOC    1695 3741 4523 1688

OCCIDENTAL OF ELK HILLS, INC. S 1705 1 VOC    1759 4105 4872 2140

OCCIDENTAL OF ELK HILLS, INC. S 1706 1 VOC    2314 5505 6449 2760

OCCIDENTAL OF ELK HILLS, INC. S 1707 1 VOC    1717 3992 4929 2029

OCCIDENTAL OF ELK HILLS, INC. S 1708 1 VOC    1664 3970 4474 1890

OCCIDENTAL OF ELK HILLS, INC. S 1709 1 VOC    315 1237 1357 410

OCCIDENTAL OF ELK HILLS, INC. S 1710 1 VOC    1655 4021 5103 2114
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr

OCCIDENTAL OF ELK HILLS, INC. S 1712 1 VOC    1663 3366 3194 1481

OCCIDENTAL OF ELK HILLS, INC. S 1713 1 VOC    1093 2620 3078 1181

OCCIDENTAL OF ELK HILLS, INC. S 1714 1 VOC    1290 3038 3527 1472

OCCIDENTAL OF ELK HILLS, INC. S 1715 1 VOC    4321 9955 12590 5444

OCCIDENTAL OF ELK HILLS, INC. S 1716 1 VOC    1136 2806 3570 1534

OCCIDENTAL OF ELK HILLS, INC. S 1717 1 VOC    1239 3804 4274 1639

OCCIDENTAL OF ELK HILLS, INC. S 1718 1 VOC    2007 4650 5387 2519

OCCIDENTAL OF ELK HILLS, INC. S 1719 1 VOC    928 1948 2037 1118

OCCIDENTAL OF ELK HILLS, INC. S 1721 1 VOC    1729 4201 5109 2056

OCCIDENTAL OF ELK HILLS, INC. S 1722 1 VOC    1132 2723 3230 1359

OCCIDENTAL OF ELK HILLS, INC. S 1723 1 VOC    1723 4185 4934 2003

OCCIDENTAL OF ELK HILLS, INC. S 1724 1 VOC    1399 3732 4724 2025

OCCIDENTAL OF ELK HILLS, INC. S 1725 1 VOC    1169 2764 3251 1348

OCCIDENTAL OF ELK HILLS, INC. S 1726 1 VOC    1603 3911 4662 1932

OCCIDENTAL OF ELK HILLS, INC. S 1727 1 VOC    1061 2580 3064 1240

OCCIDENTAL OF ELK HILLS, INC. S 1728 1 VOC   1692 4025 4596 2098

OCCIDENTAL OF ELK HILLS, INC. S 1754 1 VOC    0 653 619 0

OCCIDENTAL OF ELK HILLS, INC. S 1773 1 VOC    379 0 0 468

OCCIDENTAL OF ELK HILLS, INC. S 1775 1 VOC    604 591 0 577

OCCIDENTAL OF ELK HILLS, INC. S 1776 1 VOC    594 607 467 614

OCCIDENTAL OF ELK HILLS, INC. S 1777 1 VOC    419 454 0 0

OCCIDENTAL OF ELK HILLS, INC. S 1778 1 VOC    0 1021 0 0
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr

OCCIDENTAL OF ELK HILLS, INC. S 1779 1 VOC    0 656 559 0

OCCIDENTAL OF ELK HILLS, INC. S 1780 1 VOC    0 1678 0 0

OCCIDENTAL OF ELK HILLS, INC. S 1782 1 VOC    454 464 398 0

OCCIDENTAL OF ELK HILLS, INC. S 1783 1 VOC    587 2 35 4

OCCIDENTAL OF ELK HILLS, INC. S 1889 1 VOC    147 233 220 207

OCCIDENTAL OF ELK HILLS, INC. S 1977 1 VOC    141 144 143 128

OCCIDENTAL OF ELK HILLS, INC. S 2120 1 VOC    55 794 1411 55

OCCIDENTAL OF ELK HILLS, INC. S 2156 1 VOC    94382 95563 96745 96745

OCCIDENTAL OF ELK HILLS, INC. S 2301 1 VOC    55 1046 1416 172
OILDALE ENERGY LLC S 1096 1 VOC    100 100 100 100
OXY USA INC S 730 1 VOC    69 97 110 67
OXY USA INC S 734 1 VOC    4 8 8 4
OXY USA INC S 735 1 VOC    7 11 13 8
OXY USA INC S 736 1 VOC    80 157 165 81
OXY USA INC S 737 1 VOC    310 575 603 317
OXY USA INC S 738 1 VOC    192 375 395 198
OXY USA INC S 1755 1 VOC    53 109 120 52
OXY USA INC S 1756 1 VOC    360 778 883 372
OXY USA INC S 1757 1 VOC    2 7 9 4
OXY USA INC S 1758 1 VOC    88 193 195 93
OXY USA INC S 1759 1 VOC    137 267 382 193
OXY USA INC S 2310 1 VOC    1121 1723 2077 1280
OXY USA INC S 2342 1 VOC    1264 2028 3015 1713
PACIFIC ETHANOL VISALIA S 2298 1 VOC    6000 6000 6000 6000
PACIFIC ETHANOL VISALIA S 2332 1 VOC    7500 7500 7500 7500

PACIFIC GAS & ELECTRIC CO. C 280 1 VOC    21981 68020 71348 53244

PACIFIC GAS & ELECTRIC CO. N 126 1 VOC    3143 8046 7255 2832

PACIFIC PIPELINE SYSTEM, LLC S 776 1 VOC    28 67 77 34
PACTIV CORPORATION C 561 1 VOC    64098 0 0 0
PACTIV CORPORATION C 593 1 VOC    9986 9206 9494 9041
PACTIV CORPORATION C 651 1 VOC    2001 1688 2462 1110
PACTIV CORPORATION C 653 1 VOC    47518 2227 0 17129
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr
PACTIV CORPORATION N 339 1 VOC    27192 27192 27192 27192
PAR III INC C 506 1 VOC    0 7125 7589 0
PARAMOUNT FARMS, INC. C 291 1 VOC    0 0 63 12

PASTORIA ENERGY FACILITY, LLC S 2167 1 VOC    6161 6230 6299 6296
PELCO C 29 1 VOC    374 374 349 349
PELCO C 167 1 VOC    1842 2601 2219 1756
PLAINS EXPLORATION & 
PRODUCTION COMPANY C 612 1 VOC    1729 27 3599 3523
PLAINS EXPLORATION & 
PRODUCTION COMPANY C 704 1 VOC    6769 6742 6715 6715
PLAINS EXPLORATION & 
PRODUCTON CO C 616 1 VOC    192 207 253 270
PLAINS LPG SERVICES, L.P. S 2306 1 VOC    1582 3251 3995 2661
PLAINS MARKETING, L P S 2330 1 VOC    299 299 299 299
PRODUCERS COTTON OIL 
(MADERA) C 48 1 VOC    0 0 0 4

SAN JOAQUIN FACILITIES MGMT S 648 1 VOC    116 93 118 120

SAN JOAQUIN FACILITIES MGMT S 677 1 VOC    61 50 61 66

SAN JOAQUIN FACILITIES MGMT S 1253 1 VOC    41 46 50 44

SAN JOAQUIN FACILITIES MGMT S 1509 1 VOC   11 14 14 14

SAN JOAQUIN FACILITIES MGMT S 2148 1 VOC    34024 28739 32822 38107
SEALED AIR CORPORATION C 409 1 VOC    29500 29500 29500 29500
SEMI TROPIC COOP GIN S 426 1 VOC    1 0 1 28
SENECA RESOURCES S 874 1 VOC    94 1541 2266 1754
SENECA RESOURCES S 875 1 VOC    7 11 1 3
SEQUOIA FOREST INDUSTRIES C 67 1 VOC    2 9 0 6

SEQUOIA FOREST INDUSTRIES C 72 1 VOC    7 0 1 1
SHELL CALIFORNIA PIPELINE 
COMPANY LLC C 467 1 VOC    185 0 0 0
SHELL PIPELINE COMPANY LP N 474 1 VOC    400 400 400 400

SHELL PIPELINE COMPANY LP S 1807 1 VOC    86 58 26 26

SHELL PIPELINE COMPANY LP S 2303 1 VOC    0 658 431 0
SIGNATURE FRUIT COMPANY, 
LLC - PLANT 4 N 399 1 VOC    23 22 164 16
SIGNATURE FRUIT COMPANY, 
LLC - PLANT R N 387 1 VOC    457 183 143 253
SIGNATURE FRUIT COMPANY, 
LLC - PLANT T N 388 1 VOC    0 0 691 75
SILGAN CONTAINER CORP. C 359 1 VOC    4501 4813 4481 5201
SILGAN CONTAINER CORP. C 360 1 VOC    3414 3423 3418 3425
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Emissions (lb/qtr) 
Facility Name Certificate Number Pollutant

1st qtr 2nd qtr 3rd qtr 4th qtr

SILGAN CONTAINERS MFR  CORP N 191 1 VOC    1063 936 808 808
SMITHERS-OASIS S 1838 1 VOC    160 179 159 159
SOUTH KERN INDUSTRIAL 
CENTER LLC N 442 1 VOC    26 1107 904 26
SOUTH KERN INDUSTRIAL 
CENTER LLC N 443 1 VOC    50 50 50 50
SOUTH KERN INDUSTRIAL 
CENTER LLC S 2114 1 VOC    4021 3700 6230 3026
SOUTHERN CALIF GAS CO S 671 1 VOC    570 576 583 583
SOUTHERN CALIF GAS CO S 1739 1 VOC    1322 1337 1354 1352
STOCKDALE OIL & GAS N 348 1 VOC    16 16 14 14
STOCKDALE OIL & GAS N 386 1 VOC    30 30 32 30

TAFT PRODUCTION COMPANY S 1960 1 VOC    122 124 125 125

TEXACO EXPLOR & PROD INC S 904 1 VOC    492 551 403 459
THE NESTLE COMPANY INC N 93 1 VOC    997 1820 1874 1007
TRC CYPRESS GROUP LLC S 2292 1 VOC    1412 1412 1412 1412

TRC OPERATING COMPANY INC S 767 1 VOC    394 399 403 403

TURLOCK IRRIGATION DISTRICT C 607 1 VOC    297 297 297 297

UNIVERSITY ENERGY SERVICES S 561 1 VOC    63 54 59 61
VISALIA WASTEWATER 
TREATMENT S 1837 1 VOC    5067 2634 4107 4614

WESTERN COTTON SERVICES S 606 1 VOC    0 0 0 9
WESTERN STONE PRODUCTS, 
INC. N 17 1 VOC    6 6 7 7
WESTFIELD GINNING CO C 698 1 VOC    0 0 0 10
WESTLAKE FARMS INC C 645 1 VOC    0 0 0 18
WESTSIDE FARMERS COOP GIN 
#6 C 592 1 VOC    6 0 0 44
WESTSIDE FARMERS COOP. GIN C 164 1 VOC    0 0 0 31
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D.4  CAP ON GROWTH 
 
 

Table D-4  Cap on Stationary Source Growth by Pollutant 
 

       NOx  
   2002 2005 2008 2011 2014 2017 2020 2023
Total Stationary 
Source NOx 
Emissions (Grown) 125.29 129.43 132.18 135.02 138.13 141.17 144.18 146.06
NOx Growth from 
2002   4.14 6.89 9.73 12.84 15.88 18.89 20.77
NOx Growth per 
period   4.14 2.75 2.84 3.11 3.04 3.01 1.88
           
       ROG 
   2002 2005 2008 2011 2014 2017 2020 2023
Total Stationary 
Source ROG 
Emissions (Grown) 142.70 150.78 154.39 157.86 166.63 170.36 175.08 180.33
ROG Growth from 
2002   8.08 11.69 15.16 23.93 27.66 32.37 37.62
ROG Growth per 
period   8.08 3.61 3.47 8.77 3.73 4.71 5.25
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Appendix E:  Triennial Progress Report for the 
California 1-hour Ozone Standard 

 

E.1  INTRODUCTION 
 
In addition to being designated nonattainment for the federal 8-hour ozone standard, the 
San Joaquin Valley Air Basin is also designated as severe nonattainment for the 
California 1-hour ozone standard (see Chapter 2, section 2.3 for an explanation of air 
quality standards).  Although the 2007 Ozone Plan presents the District’s strategy for 
attaining the federal 8-hour ozone standard, this appendix shows that in controlling 
ozone precursors, this strategy will also help the San Joaquin Valley progress towards 
attainment of California’s 1-hour ozone standard.  This appendix satisfies California 
Clean Air Act (CCAA) and California Health and Safety Code (CH&SC) requirements for 
reporting progress towards attainment of state ozone standards. 
 

E.1.1  Triennial Plan and Progress Report History 
 
The District adopted the 1991 Air Quality Attainment Plan to satisfy state requirements 
for California’s 1-hour ozone standard in January 1992.  ARB approved this plan in 
December 1992.  Although this plan satisfied requirements for both ozone and carbon 
monoxide1, as directed by CH&SC Section 40911, since the San Joaquin Valley now 
attains the state carbon monoxide standard, the District is not required to address 
carbon monoxide in subsequent progress reports and plan revisions. 
 
Chapter 10 of the CCAA added CH&SH sections with requirements for plans for 
attainment of the state ambient air quality standards.  CH&SC Section 40924(b) and 
40925(a) specifies that every third year following the attainment plan, each district will 
conduct a triennial review of its attainment plan, strategy, and progress and adopt the 
findings at a public hearing.  The triennial reports are to assess the overall effectiveness 
of air quality programs, the quantity of emission reductions achieved in the preceding 
three-year period, the rate of emissions growth experienced in the District and projected 
into the future, and air quality improvement. The District’s first four Triennial Progress 
Reports are summarized in Table E-1.  This appendix demonstrates that in addition to 
satisfying federal ozone requirements, the 2007 Ozone Plan satisfies state 
requirements for the Triennial Progress Report and Plan Revision 2003-2005 (2006 
Triennial Update).  The original deadline for this update was December 31, 2006; 
however, ARB revised the deadline to coincide with the 2007 State Implementation Plan 
(SIP) submittal.   
 

 

                                            
1 The District was also designated nonattainment for the state particulate matter (PM) standards; however, CH&SC 
Section 40911 does not require California PM standard nonattainment areas to develop of plans. 
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Table E-1  Triennial Progress Reports 
Title Years 

Covered District Adoption ARB 
Approval 

1994 Triennial Update (Chapter 8 of the 1994 
Ozone Attainment Demonstration Plan) 

1992-1994 1994 November 
1994 

The 1997 Triennial Plan 1995-1997 1998 October 1999
The 2000 Triennial Plan 1997-1999 2001  
California Clean Air Act Triennial Progress Report 
and Plan Revision 2000-2002 (Chapter 8 in the 
Extreme Ozone Attainment Demonstration Plan) 

2000-2002 2004, Revised in 
October 2005 

October 8, 
2004 

 

E.1.2  State Requirements and Guidance 
 
Although state law does not establish attainment dates, it requires evaluation of trends 
and continued progress in reducing emissions that lead to unhealthy pollutant levels. 
The CCAA, which was adopted in 1988 and added or amended several sections of the 
CH&SC, requires areas to report progress in meeting state mandates and revise state 
attainment plans to reflect changing conditions.   
 
The August 1993 guidance document, Guidance for Annual and Triennial Progress 
Reports Under the California Clean Air Act, directs that these updates not become 
“burdensome or time consuming.”  ARB’s 2003 Triennial Assessment and Plan 
Revisions guidance encourages air districts to combine planning efforts to meet state 
and federal requirements.  Deadlines for Triennial Progress Reports and Triennial Plan 
Revisions generally coincide with federal Clean Air Act (CAA) deadlines.  The required 
components are summarized in Table E-2. 
 

Table E-2  CCAA Requirements for Triennial Progress Reports 
 

Mandate for Severe Areas 
Source of 

Requirement (CH&SC 
Sections) 

Submittal in 
2007 Ozone Plan 

Emission Inventory 40913(a)(4-5) Appendix B 
Air Quality Analysis 40913(a)(1-2) Appendix A 
Control Measures, including Reasonably Available Control 
Technology (RACT), Best Available Retrofit Control 
Technology (BARCT), area and indirect source controls 

40913(a)(6-7), 
40920(a)(1),  
40918(3-4) 

Chapters 6, 7, 8 
and Appendix I 

Emission Reductions/All Feasible Measures 40913(a)(6-7), 
40914(b)(2) 

Chapters 6, 7, 8 
Appendices H & I 

Cost-Effectiveness, including a list which ranks the control 
measures from least to most cost-effective 

40922(a-b) Chapter 6 
Appendix I,  
Section E.7.1 

Reasonably available transportation control measures, 
reducing passenger vehicle trips and miles traveled 

40920(a)(1), 40918(3),  
40919(a)(3) 

Chapters 7 & 8 
Appendix E 

Transport 40913(a)(3) Appendix E 
Population Exposure  Appendix E 
Contingency Measures 40915 Chapter 10 
Public Education 40920(a)(1), 40918(6) Chapter 4 
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E.2  AMBIENT AIR QUALITY DATA 
 
Data from the ozone monitors described in Chapter 1 (Section 1.3.2) are used to 
determine progress towards the federal 8-hour ozone air quality standard (see Appendix 
A) as well as the State 1-hour ozone standard.  Table E-3 provides trend data for the 
SJVAB with respect to the state 1-hour ozone standard.   As shown in Table E-3, the 
number of days per year with 1-hour ozone levels above the state standard in the 
SJVAB has decreased slightly from 1990 through 2005.  The most improvement 
occurred between 2003 and 2005.   
 
 

TABLE E-3  SJVAB State 1-hour Ozone Standard Exceedances 
 

Year 

Number of 
Hours Above 

State Standard

Number of Days 
Above State 

Standard 
1990 711 131 
1991 788 133 
1992 735 127 
1993 743 126 
1994 814 118 
1995 776 124 
1996 886 120 
1997 572 110 
1998 752 90 
1999 715 123 
2000 680 114 
2001 718 123 
2002 804 127 
2003 848 137 
2004 558 106 
2005 415 83 

 
 

E.3  OZONE AIR QUALITY INDICATORS 
 
Hourly ozone data is also used in the calculations for air quality indicators in triennial 
updates, which are used to analyze the progress being made towards attainment of the 
state 1-hour ozone standard.  ARB’s Guidance for Annual and Triennial Progress 
Reports Under the California Clean Air Act (August 1993) identified three air quality 
indicators for triennial updates: 
! Expected Peak Day Concentration (EPDC), which represents the maximum 

ozone concentration expected to occur once per year, on average, for each 
monitoring site 
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! Population-weighted exposure (PWE), which characterizes the potential 
average outdoor exposure per person to concentrations above the level of the 
state ozone standard in an air basin 

! Area-weighted exposure (AWE), which characterizes the potential average 
annual outdoor exposure per unit area 

 
The PWE and AWE are exposure indicators intended to reflect the potential for chronic 
adverse health impacts district-wide.  The exposure analysis is based on hourly ambient 
(outdoor) ozone data for all sites in the air basin.   
 
The calculation methodology assumes that an “exposure” occurs when a person 
experiences a 1-hour ozone concentration outdoors that is higher than 0.09 ppm, the 
level of the State 1-hour ozone standard.  The PWE and AWE consider both the level 
and duration of ozone concentrations above the State standard.  They are calculated as 
annual exposures, the sum of all the hourly exposures during the year, with results 
presented as an annual average per exposed person or unit land area. 
 
In addition to using all available hourly ozone data for the air basin, the exposure 
computations also incorporate census data collected by the federal government every 
ten years.  For the years from 1985 to 1999, the population statistics are based on the 
1990 census.  For the years 2000 to 2005, population data from the 2000 census was 
used.  
 
Each federally defined census tract has:   
! The population residing within the census tract  
! The land area of the census tract 
! A centroid of the census tract 

 
The population within each census tract is used in computing the annual PWE.  The 
land area of the census tract is used in computing the annual AWE.  The centroid of the 
census tract is used in computing both exposure indicators. 
 
ARB staff has prepared EPDC, PWE, and AWE data for many of the monitoring sites in 
the District that have been in operation long enough to have the necessary data (six 
years).  The following sections discuss the specific calculations used for each indicator 
and presents indicator trends through 2005. 
 

E.3.1  Expected Peak Day Concentration (EPDC) 
 
The EPDC is calculated by monitor location using daily maximum 1-hour ozone 
observations for a three-year period (the summary year and two years immediately prior 
to the summary year).  The EPDC is computed using a statistical procedure that fits an 
exponential-tail model to the upper tail of the distribution of concentrations.  The fitted 
distribution is used to analytically determine the concentration that is expected to recur 
at a once-in-one year rate.  This robust statistical calculation is relatively stable, 
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providing a trend indicator that is not highly influenced by year-to-year changes in 
meteorology. 
 
Figures E-1 through E-8 show EPDC trends for select sites in the SJVAB.  The nature 
of the trends varies with monitoring site, and each site’s trend reflects emissions and 
meteorological conditions throughout the SJVAB.  Although historical EPDC trends for 
the SJVAB vary widely, all sites are showing lower EPDCs in 2005 as compared to 
2003.  Although several sites showed an increase in EPDC for 2002, of the three-year 
period of interest for this Triennial Progress Report and Plan Revision (2003—2005), 
the year 2005 seemed to be when most sites experienced a decrease in EPDC values. 
 
 
 
 

Figure E-1 Expected Peak Day Concentration (EPDC) 
at the Arvin-Bear Site 
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Figure E-2  Expected Peak Day Concentration (EPDC) 
at the Bakersfield Golden State Site.  
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Figure E-3  Expected Peak Day Concentration (EPDC) 
at the Bakersfield California Ave. Site*
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* Due to missing data between July 28, 2004 and August 24, 2004, the EPDC values for 2004 and 

2005 are invalid and have thus been excluded here. 
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Figure E-4  Expected Peak Day Concentration (EPDC) 
at the Clovis N. Villa Ave. Site 
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Figure E-5  Expected Peak Day Concentration (EPDC) 
at the Fresno 1st Street Site
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Figure E-6  Expected Peak Day Concentration (EPDC) 
at the Hanford-Irwin Street Site
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Figure E-7  Expected Peak Day Concentration (EPDC) 

at the Maricopa-Stanislaus Street Site
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Figure E-8  Expected Peak Day Concentration (EPDC) 
at the Merced South Coffee Ave. Site
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E.3.2  Population-weighted Exposure (PWE) 
 
The annual PWE indicator characterizes the potential average outdoor exposure per 
person to concentrations above the level of the state ozone standard in an air basin.  
The PWE is affected by the population in the SJVAB, which has been increasing at a 
faster rate than the state of California overall.  The PWE is calculated for each year from 
1985 through 2005, for which data are available.  To calculate the PWE: 
! Subtract the value of the State ozone standard (0.09 ppm) from each interpolated 

hourly concentration 
! If the value is negative (i.e., the hourly concentration was lower than the level of 

the State ozone standard), the result is set equal to zero   
! Hourly exposures for each census tract are multiplied by the number of people 

residing in the census tract   
! The values for all the census tracts in the air basin are then added together and 

divided by the total population of all of the census tracts for which interpolated 
exposure values are available 

! The result represents an hourly population-weighted exposure for the air basin 
! The hourly exposures are aggregated into a daily population-weighted exposure   
! The daily exposures are then aggregated into an annual population-weighted 

exposure 
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The population-weighted exposure chart (Figure E-9) shows that exposure to ozone 
(adjusted to reflect population distribution and to give more "weight" to higher ozone 
values) declined approximately 100 hours per person per year within the District 
between 1986 and 1993.  Between 1993 and 2002, the metric shows a year-to-year 
fluctuation near the value of 1.60 ppm-hrs per person.  For the most recent reporting 
period (2003-2005), the metric shows a downward trend.  The San Joaquin Valley’s 
population increased by 4.6% between 2003 and 2005. 
 

Figure E-9  Population Weighted Exposure per Person
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E.3.3  Area-weighted Exposure (AWE) 
 
The AWE, the potential average annual outdoor exposure per unit area, represents a 
composite of exposures at individual locations that have been weighted to emphasize 
equally the potential exposure in all portions of the District.  Like the population-
weighted exposure, the area-weighted exposure indicator is computed as an annual 
value for each year.  The AWE is calculated for each year from 1985 through 2005, for 
which data are available.  To calculate the AWE:  
! Hourly exposures for each census tract are multiplied by the square kilometer 

land area of the census tract   
! These values are then added together and divided by the total land area of all of 

the census tracts for which interpolated exposure values are available 
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! The result represents an hourly area-weighted exposure for the air basin   
! Hourly area-weighted exposures are aggregated into a daily area-weighted 

exposure   
! Daily area-weighted exposures are then aggregated into an annual area-

weighted exposure 
 
The area-weighted exposure chart (Figure E-10) shows a general improvement in air 
quality since 1996.  There is a downward trend for the most recent reporting period 
(2003-2005), thereby showing continued improvement.   
 

Figure E-10  Area Weighted Exposure per Square Kilometer
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E.4 TRANSPORT MITIGATION 
 
Atmospheric transport is the movement of pollutants (primary or secondary) by the air.  
In a regulatory context, transport describes how air pollutants move across jurisdictional 
boundaries.  Under the CCAA, ARB, in cooperation with local air districts, is required to 
evaluate intrastate transport (transport between regions of the state) and suggest 
mitigation for such transport.  
 
California’s air quality management community generally agrees that pollutant transport 
occurs among the various air districts and air basins in California.  Depending on 
specific weather conditions, wind strength and direction can dramatically change the 
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influence of transport on the ambient air quality of a region.  Windy days tend to allow 
for pollutants to be transported further, while stagnant days keep emissions closer to 
their source. 
 
Most violations of ambient ozone air quality standards occur under stagnant weather 
conditions, when pollutant concentrations build up due to limited dispersion in the 
atmosphere.  For ozone, these conditions occur on hot, summer days when low wind 
speeds limit horizontal dispersion and atmospheric temperature inversions limit vertical 
dispersion. Less dispersion usually corresponds to less transport. 
 
Windy days allow prevailing winds to carry air pollutants and precursors from emission 
sources to downwind locations, mixing with cleaner air or other emissions along the 
way.  Pollutant and precursor concentrations tend to be lower on windy days because 
emissions are dispersed through larger volumes of ambient air.  However, emissions 
can be transported into a region on windy days and then contribute to air quality 
problems on subsequent days if stagnation conditions later occur. 
 
ARB issued its most recent assessment of ozone transport in California in April 2001 
and concluded that transport from the San Francisco Bay Area Air Basin and the 
Broader Sacramento Area contributes to some exceedances of the state 1-hour ozone 
standard in the SJVAB.  The degree of contribution ranges from overwhelming to 
inconsequential.  ARB also found that the SJVAB contributes overwhelmingly to ozone 
exceedances in the Mojave Desert, Mountain Counties, and Great Basin Valley Air 
Basins, significantly to the North Central Coast, and significantly to inconsequentially to 
the Broader Sacramento Area and the South Central Coast. 
 
ARB and the San Joaquin Valley Study Agency are analyzing Central California Ozone 
Study (CCOS) data to better understand transport and develop improved techniques for 
quantifying mitigation needs.  Future triennial progress reports and plan revisions will 
include the results from this body of work.  More information on CCOS is available on 
ARB’s website at <http://www.arb.ca.gov/airways/ccaqs.htm>.  
 
 

E.5  DISTRICT CONTROL MEASURES 
 
ARB requires upwind transport districts such as the San Joaquin Valley to apply best 
available retrofit control technology (BARCT) (see Table E-4).  Also, to ensure that 
upwind districts minimize their impact on downwind districts, ARB requires upwind 
districts to adopt all feasible measures and ensure there are no net increase thresholds 
for new source review permitting programs.  The San Joaquin Valley was already 
required to comply with these provisions due to other CH&SC requirements.   



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Appendix E: Triennial Progress Report, Cal. 1-hour Ozone Standard  
2007 Ozone Plan  

Appendix E-13

 
 
The District’s strategy for attaining the federal 8-hour ozone standards will also result in 
progress towards the state 1-hour ozone standard.  Control measures reducing ozone 
precursors are analyzed and presented in Chapter 6 and Appendices H and I of the 
2007 Ozone Plan.  The District’s rulemaking schedule is in Chapters 6 and 8.  The 

Table E-4  BARCT Rules 

VOC BARCT 
Rule Rule Name 
4401 Steam-Enhanced Crude Oil Production Well Vents 
4402 Crude Oil Production Sumps 
4403 Components Serving Light Crude Oil or Gases at Light Crude Oil 

and Gas Production Facilities & Components at Natural Gas 
Processing Facilities 

4404 Heavy Oil Test Station - Kern County 
4407 In-situ Combustion Well Vents 
4451 Valves, Pressure Relief Valves, Flanges, Threaded Connections 

and Process Drains at Petroleum Refineries and Chemical Plants 
4452 Pump/Compressor Seals at Petrol. Refineries and Chemical Plants 
4453 Refinery Vacuum Producing Devices or Systems 
4454 Refinery Process Unit Turnaround 
4601 Architectural Coatings 
4602 Motor Vehicle and Mobile Equipment Coating Operations 
4603 Surface Coating of Metal Parts and Products 
4604 Can and Coil Coating Operations 
4605 Aerospace Assembly and Component Manufacturing Operations 
4606 Wood Products Coating Operations 
4607 Graphic Arts 
4621 Gasoline Transfer into Stationary Storage Containers, Delivery 

Vessels, and Bulk Plants 
4622 Gasoline Transfer into Vehicle Fuel Tanks 
4624 Organic Liquid Loading 
4625 Wastewater Separators 
4641 Cutback, Slow Cure, and Emulsified Asphalt Paving and 

Maintenance Operations 
4642 Solid Waste Disposal Sites 
4651 Volatile Organic Compound Emissions from Soil Decontamination 
4652 Coatings and Ink Manufacturing 
4653 Adhesives 
4672 Petroleum Solvent Dry Cleaning Operations 
4681 Rubber Tire Manufacturing 
4682 Polystyrene Foam, Polyethylene, and Polypropylene Manufacturing 
4684 Polyester Resin Operations 
4691 Vegetable Oil Processing Operations 
   

NNOOxx  BBAARRCCTT  
4305 Boilers, Steam Generators, and Process Heaters 
4352 Solid Fuel Fired Boilers, Steam Generators and Process Heaters 
4354 Glass Melting Furnaces 
4701 Internal Combustion Engines 
4703 Stationary Gas Turbines 
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District’s overall control strategy, including land use programs and public outreach, is 
presented in Chapter 4.  Voluntary incentive programs are discussed in Chapter 7. 
 
Section 40924(b)(2) of the CH&SC, as well as ARB’s guidance for triennial progress 
reports and plan revisions, directs districts to report actual emissions reductions 
achieved for each measure scheduled for adoption in the three year period addressed 
by each progress report and plan revision.  Table E-5 presents this information for the 
SJVAB for the 2003-2005 time frame that is the focus of this Triennial Progress Report 
and Plan Revision.   
 

Table E-5  Actual Emission Reductions for District Rules Affecting  
Ozone Precursor Emissions (2003-2005)1, 2 

 
 

Rule 
 

Date 
 

Title 
 

Pollutant
Reductions 

(tpd) 
4313 3/27/2003 Lime Kilns NOx 0.1 
4610 4/17/2003 Glass Coating Operations VOC 0.2 

4701 8/21/2003 
Internal Combustion Engines - 
Phase 1 NOx 1.7 

4604 1/15/2004 Can and Coil Coating Operations VOC 0.4 
4103 9/16/2004 Open Burning NOx 1.1 

4306 
9/18/2003, 
3/17/2005 

Boilers, Steam Generators, and 
Process Heaters-Phase 3 NOx 7.9 

4403 4/20/2005 

Components Serving Light Crude 
Oil or Gasses at Light Crude Oil 
and Gas Production Facilities and 
Components at Natural Gas 
Processing Facilities 

VOC 4.8 

4409 4/20/2005 

Components at Light Crude Oil 
Production Facilities, Natural Gas 
Production Facilities, and Natural 
Gas Processing Facilities 

VOC 4.7 

4455 4/20/2005 

Components at Petroleum 
Refineries, Gas Liquids 
Processing Facilities, and 
Chemical Plants 

VOC 0.2 

4702 
8/21/2003, 
6/16/2005 

Internal Combustion Engines - 
Phase 2 NOx 23.3 

4308 10/20/2005 

Boilers, Steam Generators, and 
Process Heaters - (0.075 
MMBtu/hr to 2.0 MMBtu/hr) 

NOx 1.5 

4905 10/20/2005 
Natural Gas Fired, Fan-type, 
Residential Central Furnaces NOx 0.4 

4309 12/15/2005 Dryers, Dehydrators, and Ovens NOx 1.1 

4694 12/15/2005 
Wine Fermentation and Storage 
Tanks VOC 1.4 

9510 12/15/2005 Indirect Source Review NOx 5.9 
1 Rules reducing other pollutants (such as particulate matter) were also adopted over this time period 
2 Reductions listed for informational purposes only.  Since data is based on varying years and 

inventories, this data should not be used in computations. 
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E.6  MOBILE SOURCE CONTROL MEASURES 
 
Under the CCAA’s severe nonattainment classification for the state ozone standard, the 
District is required to include “reasonably available transportation control measures 
sufficient to substantially reduce the rate of increase in passenger vehicle trips and 
miles traveled per trip…” in its state air quality plans.   
 

E.6.1  District Committed Measures 
 
The District is continuing to work with the Transportation Planning Agencies (TPAs) in 
implementing previously-committed measures and in developing new measures for SIP 
submittals.  District and TPA staffs are working on specific actions and programs to 
reduce vehicle miles traveled (VMT) or to reduce emissions through other activities.  
More information is available in Chapter 9 (Section 9.2) and Appendix C. 
 
In addition, the District is working on a number of rules and programs directed at 
reducing emissions from mobile sources.  See Chapters 6, 7 and 8 of the 2007 Ozone 
Plan for more information. 
 

E.6.2  Voluntary Programs 
 
The District continued to implement several successful voluntary mobile source 
emission reduction programs in the 2003-2005 time frame.  During 2003, 2004 and 
2005, the District received 3,317 calls or report slips regarding smoking vehicles, with 
about a 15 percent response rate from individuals receiving a "Smoking Vehicle" letter.  
This voluntary program reduces motor vehicle emissions by encouraging owners of 
smoking vehicles to have repairs made to correct problems of high emissions. 
 
In 2004, the REduce MOtor Vehicle Emissions (REMOVE) Program was replaced with 
REMOVE II.  These programs utilized a portion of a $4 motor vehicle registration 
surcharge fee allowed by State legislation for nonattainment areas for District-operated 
planning, monitoring, enforcement, technical studies, and emission reduction projects 
necessary to implement the California Clean Air Act (CCAA).  The REMOVE Programs 
have funded projects that reduce motor vehicle emissions within the Valley through a 
competitive request for proposal (RFP) process.  REMOVE II Program components 
include light-and medium-duty vehicles, e-mobility (telecommunications), bicycle 
infrastructure, public transportation and commuter vanpool subsidies, alternative fuel 
vehicle mechanic training, and gross polluting vehicle replacements. 
 
The Heavy Duty Vehicle Emission Reduction Program provides financial incentives to 
municipalities, companies, fleet operators and individuals who purchase new heavy-
duty, low-emission on-road vehicles from original equipment manufacturers (OEM); new 
OEM heavy-duty, low-emission engines for replacements; or retrofit technologies for 
heavy-duty on-road and non-road vehicles meeting criteria guidelines.  The District 
funds its Heavy Duty Vehicle Emission Reduction Program with Carl Moyer funds, 
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provided through state legislative action.  Implementation has been successful, 
particularly with the agricultural community.  The District has provided Moyer Program 
incentive funds for projects including agricultural pump engines, refuse haulers, street 
sweepers, tractors, grape harvesters, delivery trucks, and almond sweepers.   
 
In 2005 alone, the District executed 265 agreements under the Heavy-Duty Program 
and 50 agreements under the REMOVE program for a total of $14.7 million.  Over the 
course of these projects, these projects are expected to reduce 16,891 tons of NOx, 
160 tons of PM and 21 tons of ROG. 
 
Additionally, in 1996, the District began a Spare the Air Program.  This voluntary 
program is designed to encourage ridesharing and discourage use of equipment and 
products that emit ozone precursors during the ozone season.  The program is directed 
to both employers and the general public.  In 1996, 75 employers were enrolled in the 
employer component.  In 2005, about 700 Valley employers participated in Spare the 
Air.  
 

E.6.3  Land Use Programs 
 
The District reviews California Environmental Quality Act (CEQA) and development 
proposals received from cities, counties, and other agencies.  Whenever development is 
planned or occurs, the District focuses on potential sources of emissions, including 
traffic generating sources. The District developed two documents as resources for 
agencies to use when evaluating potential air quality impacts.  The Air Quality 
Guidelines for General Plans (AQGGP), which were revised in 2005, encourages cities 
and counties to include air quality elements or air quality goals and policies in general 
plans in order to reduce mobile and area source emissions and help attain state and 
federal air quality standards.  The Guide for Assessing and Mitigating Air Quality 
Impacts (GAMAQI) which is an advisory document that provides lead agencies, 
consultants, and project applicants with uniform procedures for addressing air quality in 
environmental documents. 
 
In general, new development contributes to the air-pollution problem in the Valley by 
increasing the number of vehicles and vehicle miles traveled.  The purpose of the 
District's Indirect Source Review (ISR) Program, which was adopted by the District 
Governing Board in December 2005, is to reduce emissions of NOx and PM10 from 
new development projects.  New development projects are required to mitigate a portion 
of their emissions with onsite mitigation or by contributing to a mitigation fund that would 
be used to pay for the most cost-effective projects to reduce emissions.  The District 
estimates that ISR will achieve 3.8 tpd of NOx reductions in 2008. 
 
 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Appendix E: Triennial Progress Report, Cal. 1-hour Ozone Standard  
2007 Ozone Plan  

Appendix E-17

E.7  PLAN REVISION 
 
The California Clean Air Act requires the District to establish a strategy that will achieve 
an annual average five percent reduction in ozone precursor emissions, or alternatively, 
to commit to taking all feasible measures to reduce emissions within its boundaries in 
an expeditious time frame.  The District’s adopted strategy is based on the latter 
alternative.  During the 2003-2005 period, the District continued to implement its original 
control strategy of adopting rules to fulfill the District’s SIP commitments and then to 
address additional measures needed for attainment of the California ozone standard.  
The District met all of its federally required emission reduction rates (three percent per 
year) for 8-hr ozone precursors for the 2003-2005 period addressed by this report. 
 
During the 2006-2008 planning cycle, the District is continuing its efforts to improve its 
emissions inventory with in-house efforts, joint efforts with ARB, and contracting with 
consultants for updating or developing inventories for specific sources.  The District 
continues to participate with ARB and other districts on analyzing CCOS data and 
developing modeling tools to improve ozone standard attainment planning.   
 

E.7.1  Control Strategy 
 
The District’s control strategy to reduce ozone pollution is driven by emissions 
reductions needed to attain the federal 8-hour ozone and PM2.5 standards.  The 
District’s rulemaking schedule for attaining the 8-hour ozone standard is presented in 
Chapters 6 & 8 of the 2007 Ozone Plan.  Further study measures are also included in 
those chapters.  The District’s PM2.5 Plan, which may include further NOx reductions, is 
due to EPA in April 2008. 
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Table E-6 District Stationary Source Control Measure  
Cost Effectiveness Rankings 

 

CM# Measure Name Product Completion 
Date 

Compliance 
Date 

Reduction 
Start 

Cost 
Effectiveness 

Ranking 

S-GOV-1 Composting 
Biosolids Rule 2007 1Q 2008 2008 Medium 

2007 2Q 2007 2007 S-AGR-1 Open Burn Rule 
2010 2Q 2010 2010 

Low 

S-SOL-11 Solvents Rule 2007 3Q 2010 2010 Low 
S-COM-5 Gas Turbines Rule 2007 3Q 2010 2010 High 

S-IND-24 Soil 
Decontamination Rule 2007 3Q 2008 NA High 

S-IND-6 Polystyrene 
Foam Rule 2007 3Q 2010 2011 Low 

S-PET-1&2 Gasoline Storage 
& Transfer Rule 2007 4Q 2009 2009 Medium 

S-PET-3 Aviation Fuel 
Storage Rule 2007 4Q 2010 2010 Medium 

S-COM-1 Large Boilers Rule 2008 3Q 2011 2011 High 

S-COM-2 Medium Boilers 
Incentives/ 

Rule 
Backstop 

2008 3Q 2020 2012 from 
incentives Medium 

S-SOL-20 Graphic Arts Rule 2008 4Q 2011 2011 Low 

S-COM-7 Glass Melting Rule 2009 1Q 
Upon rebuild 
or possibly on 

the fly 
2015+ Medium 

S-COM-9 Residential 
Water Heaters Rule 2009 1Q Attrition 2011 Medium 

S-GOV-5 Composting 
Green Waste Rule 2009 1Q 2012 2012 High 

S-IND-21 Flares Rule 2009 2Q NA NA Low 

S-IND-14 Brandy & Wine 
Aging Rule 2009 3Q NA NA Low 

S-SOL-1 Architectural 
Coatings Rule 2009 4Q 2012 2012 Low 

S-AGR-2 CAFO Rule 2010 2Q 2011 2011 High 
S-SOL-6 Adhesives Rule 2010 3Q 2012 2012 Low 

Cost Effectiveness Key: 
High: Require capital investment to purchase & Install controls.  May also be reflective the lack of surplus 
reductions available 

Medium: Control measure requires capital investment, but measure has potential for significant emission 
reductions 
Low: Control measure is a management practice or low cost control option 
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E.7.2  Expected Reductions 
 
As ARB requested in the 2003 “Triennial Assessment and Plan Revisions” 
guidance, the District has included projections of the planning inventory out to 
the year 2020.  Table E-6 presents the requested years of 2010, 2015, and 2020 by 
primary source sector of stationary, area, and mobile sources to provide a long-
term view of how emissions are expected to change in the future in the SJVAB.  
ARB projects total SJVAB emissions to decline over the long term (see Table E-
6).  The significant downward trend in NOx emissions for on-road and off-road 
mobile sources reflects state and federal emissions controls on engines.  Area 
and stationary sources do not show much change here because the District’s 
commitments for future controls have not been included (see Chapters 6 and 8 
for reductions from new control measures).  NOx from stationary sources has 
shown great improvement since 2000, when the stationary source inventory for 
NOx was 146.1 tpd. 

 
Table E-7  Planning Emissions Inventories (summer, tons/day)* 

 

Source 
Category 

2010 
VOC 

2015 
VOC 

2020 
VOC 

2010 
CO 

2015   
CO 

2020   
CO 

2010 
NOx 

2015 
NOx 

2020 
NOx 

Stationary 82.3 84.7 87.3 45.9 46.8 48.4 108.6 110.2 110.8

Area 146.4 156.4 166.6 175.6 174.2 172.8 11.1 11.0 11.0 

On-Road 
Mobile 77.4 57.8 45.7 642.3 451.4 336.7 296.2 203.0 140.1

Other 
Mobile 67.6 60.9 58.4 421.6 423.7 438.3 140.1 111.9 90.0 

Total 373.8 359.8 358.1 1285.3 1096.1 996.2 556.0 436.1 351.9
* O3SIP 1.06 (RF980); no local or state line item adjustments were made.   
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This Appendix was compiled from information provided by ARB’s Planning and 
Technical Support Division. 

 
For additional information, please refer to the references on 

 pages F-129 thru F-135, which provides additional website links and supporting 
documentation available from the California Air Resources Board. 
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Appendix F:  Photochemical Modeling Support 
Documents 

 
F.1  INTRODUCTION 
 
For District review purposes, this document summarizes modeling-based calculation 
procedures to estimate future year design value and future year carrying capacity.  The 
first section of this document describes the approach utilized while the second section 
presents the associated results using the model simulations presented in the Volume 1 
document, which describes model performance results for 8-hour ozone model 
simulations of the July 1999 and July-August, 2000 episodes. 
 
As indicated in the Volume 1 documentation and repeated here, sub-regional model 
performance was conducted for 5 days per episode (10 days total) for each of the 15 
sub-regions (Figure F-1).  Table F-1 summarizes the number of modeled days that 
passed the model performance criteria.  With the exception of the North Coast (0 days), 
2-9 days of the possible 10 days per sub-region are available for consideration in 
calculating future year design values. 
  

Table F-1  Combined Number of Available Days* Per Sub-region Under 8-hour 
Metrics 

Region Name July 
1999 

July-Aug 
2000 Total 

North Coast 0 0 0 
BAAQMD 1 1 2 
MBAQMD 1 1 2 
Sacramento Valley North 4 1 5 
Sacramento Region 5 0 5 
SJVAPCD Central 4 3 7 
SJVAPCD Kern 4 5 9 
SJVAPCD North 3 1 4 
Sierra Nevada Central 2 4 6 
SJVAPCD Above 3000 ft 3 0 3 
South Central Coast 3 4 7 
Sierra Nevada North 3 4 7 
Desert 1 2 3 
Nevada 3 0 3 

Total 37 26 63 
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* For days that a region meets the associated performance criteria a value of 1 is assigned.  A 
value of 0 means that region doesn’t meet the criteria for the respective day and, if there is no 
model simulated concentrations above 60 ppb, then -99 is assigned. 

 

 
 

Figure F-1  Sub-regions for air quality model performance evaluation 
(3: Bay Area region, 6: Metro Sacramento region, 7: Central San Joaquin Valley region , 
8 southern San Joaquin Valley region, 9: Northern San Joaquin Valley region, 10: 
Central Mountain Counties region, 11: Southern Mountain Counties region, 12; eastern 
Kern County region, 14: Western Nevada County region, and 15: Butte County region). 
 
 

F.2.  APPROACH 
 
This section describes ARB�s proposed procedures, based on USEPA guidance, for 
calculating and applying RRFs for California�s 8-hour ozone State Implementation 
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Plans.  The information in this section was previously provided to the San Joaquin 
Valley Unified Air Pollution Control District for review and comment (still pending). 

 
F.2.1  Description of Methodology 
 
While the emphasis of this discussion is on site-specific RRFs, it is noted that the 
USEPA (2005) also requires an analysis to demonstrate that high ozone concentrations 
occurring away from monitors (e.g., unpaired in space) will also be controlled in future 
years to meet air quality standards.  This issue is addressed as well. 
 
The application of photochemical ozone models has a long history in California, for uses 
ranging from the preparation of State Implementation Plans to research activities to 
regulatory development.  The modeling community has applied these tools in the State 
for over 30 years, and much has been learned about their proper uses and limitations. 
 
One of the fundamental understandings that has been learned about photochemical 
models is that they are best used to estimate the relative difference between scenarios, 
rather than for absolute concentration estimates.  That is, their strength is in estimating 
the relative change in concentration levels from a baseline condition (e.g., a current 
year) to an alternative scenario (e.g., a future year), rather than predicting the exact 
concentration level that will result from the alternative scenario. 
 
EPA�s guidance on the use of models for attainment demonstrations in support of 8-
hour ozone planning (USEPA, 2005) is consistent with the fundamental strength of 
models described above.  EPA�s recommended modeled attainment test is to utilize 
relative model response on a site-by-site basis, in the form of a relative reduction factor 
(RRF), to predict future-year 8-hour ozone design values.  This methodology relies on 
the base year for the modeling for conducting model performance analyses, a baseline 
year of 2002 for projecting forward site-specific design values, and a future year for the 
attainment test. 
 
 

DVF = (RRF) (DVB) 
 

where DVB = a baseline year (2002) concentration (design value) 
measured at a monitoring site 

 DVF = the estimated future year design value at the same site 
 RRF = the relative reduction factor at the same site 

 
The RRF is calculated as the ratio of future year to baseline year modeled ozone 
concentrations at a site: 
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hr8

hr8
BY
FY

RRF
−

−=  

 
where RRF = the relative reduction factor for a monitor 
 FY8-hr = the modeled future year 8-hour daily maximum 

concentration predicted near the same monitor 
 BY8-hr = the modeled baseline year 8-hour daily maximum 

concentration predicted near the same monitor 
 
In principle, this concept is simple.  Unfortunately, it can be confounded by a number of 
factors, including the limited number of modeled days available, the choice of year(s) to 
use for specification of the baseline design value, the uncertainties inherent in air quality 
modeling, and the presence of a non-zero background level of ozone.  As a result of 
this, EPA technical staff have indicated that there is flexibility in the application of RRFs, 
as long as the methodology is technically sound and is properly documented. 
 

F.2.2  Estimating Base-Year (2002) Design Values 
 
Specification of the baseline design value is a key consideration in the modeled 
attainment test, since this is the value that is projected forward and used to test for 
attainment at each site.  Since the baseline design value is presumably reflective of 
conditions in the baseline year, it should be representative of the emissions used for 
that year.  However, many areas experience fluctuations in their year-to-year 
meteorology, as well as emissions levels.  In recognition of this year-to-year variability, 
the baseline design value should in some fashion also reflect this variability.  A standard 
methodology for minimizing the influence of year-to-year variations is to calculate an 
average value over multiple years.  Therefore, the following methodology is 
recommended for specification of the baseline design value at each monitoring site: 
 

The baseline design value (DVB) will be calculated as the average of 
the three design values for the three years commencing with the 
baseline year of the modeling.  The baseline year for modeling in 
support of the 8-hour ozone SIPs is 2002.  Therefore, the baseline 
design value will be calculated at each monitoring site as the 
average of the design values for 2002, 2003, and 2004. 

 
California design values are calculated as the three-year average of the 4th highest 8-
hour ozone peak values, and are assigned to the last year.  Thus, a design value for 
2002 would be based on data for 2000-2002.  The recommendation above implies that 
the baseline design value at each monitoring site will be calculated as the average of 
nine design values over five years: the three years which make up the 2002 design 
value (2000-2002), the 2003 design value (2001-2003), and the 2004 design value 
(2002-2004).  This gives the greatest weight to 2002, since that year is included in the 
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calculation of the design value for all three years.  Table F-2 summarizes the 
recommended process for calculating the baseline design value at each monitoring site. 
 

Table F-2  Baseline Design Value Calculation 
 

Year Years Averaged for Design Value 
2002 2000 2001 2002   
2003  2001 2002 2003  
2004   2002 2003 2004 
Yearly Weighting for Average Design Value for Modeled Attainment Test 

2002-2004 
Average 9

Year)2)(Year()3)(Year()(2)(YearYear
DV 20042003200220012000

B
++++

=  

 

F.2.3  Relative Reduction Factors 
 
As discussed above, the relative reduction factor (RRF) is a monitor-specific value that 
is calculated based on daily peak 8-hour ozone concentrations simulated in a future 
year, divided by daily peak concentrations simulated in the base year.  To be consistent 
with the principle that the modeled attainment test and design values should be robust 
and stable over a number of different types of meteorology, the RRF should be based 
on multiple simulated days.  The following methodology will be used to calculate site-
specific RRFs: 
 
Site-specific RRFs will be calculated as the ratio of the average daily peak 8-hour 
modeled ozone concentration in the future year, divided by the average daily peak 8-
hour modeled ozone concentration in the baseline year.  Only those days satisfying the 
model performance and threshold criteria described below shall be included in the RRF 
calculation. 
 

( )
( )AVGhr8

AVGhr8
AVG BY

FY
RRF

−

−=  

 
where RRFAVG = the average relative reduction factor for a monitor 
 (FY8-hr)AVG = the average future year 8-hour daily maximum 

concentration predicted near the same monitor, 
averaged over those days which satisfy model 
performance and threshold criteria 

 (BY8-hr)AVG = the modeled baseline year 8-hour daily maximum 
concentration predicted near the same monitor, 
averaged over those days which satisfy model 
performance and threshold criteria 
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F.2.4  Criteria for Use of Modeled Days in RRF Calculations 
 
Adequate model performance is a requirement for use of modeled results.  The lack of 
acceptable performance greatly increases uncertainty in the use of the modeling results, 
and casts doubt on conclusions based on the modeling.  Although it is desirable to 
include as many days as possible in the RRF calculations, our experience has 
demonstrated that not all modeled days meet the minimum performance standards, and 
are thus not suitable for use.  Therefore only those days which satisfy the following 
model performance criteria will be utilized in subsequent RRF calculations. 
 
The USEPA (1991) and ARB (1990) outline a number of procedures for analysis of 
base year, air quality model performance.  These include spatial and time-series plots, 
and statistical analyses, comparing simulated and observed pollutant concentrations, as 
well as sensitivity analysis of selected input fields.  The purpose of the performance 
analysis is to provide some confidence that the air quality simulations � which are the 
basis of future-year ozone concentration estimates � are performing properly. 
 
The application of air quality modeling results to demonstrate attainment of the federal 
1-hour ozone standard emphasized the simulated unpaired peak ozone concentration.  
Three statistical measures were recommended to evaluate model performance: 
unpaired peak ratio (UPR), paired mean normalized bias (NB), and paired gross error 
(GE).  These statistical measures were calculated for the modeling domain as a whole, 
and the NB and GE were calculated from all hourly concentrations in excess of 60 ppb 
(to avoid biasing the statistical measures with low concentrations).  To meet 
performance guidelines, recommendations were that the UPR should be within ± 20%, 
NB should be within ± 15%, and the GE less than 35%.  However, California�s 
geography is very complex and modeling domains have evolved to cover large 
geographic areas.  Thus it is recommended that the domains be divided into sub-
regions, and that the performance measures be calculated independently for each sub-
region.  The configuration of these sub-regions is somewhat arbitrary; however, they 
should be configured to isolate "common" regions of higher ozone. 
The USEPA (2005) recommends that the emphasis for 8-hour model performance be 
based on concentrations occurring at, or in the vicinity of, individual monitoring sites.  
Specifically, modeled concentrations occurring within 15 km of a site are considered to 
be in the vicinity of the site.  The recommended statistical measures to assess 
simulated versus observed maximum 8-hour ozone concentrations include paired (in 
space, but not time) peak prediction accuracy (PPPA), paired mean normalized bias 
(NB), and paired gross error (GE).  Although limited performance analysis has been 
completed for 8-hour ozone modeling in California, it seems prudent at this point to 
carry forward the 1-hour statistical goals and apply them for the 8-hour standard (UPR 
within ± 20%, NB within ± 15%, and the GE less than 35%).  However, these limits may 
need to be revised as 8-hour SIP modeling progresses and rigorous model performance 
evaluations are completed. 
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While statistical measures for 1-hour model performance were typically calculated 
independently for each modeled day available, the USEPA also recommends that 
PPPA, NB, and GE be calculated for each site over all modeled days.  However, 
because the number of episode days available may be very limited, the statistical 
uncertainties in these latter calculations would be large and they are not recommended 
herein. 
 
In order to have confidence in future year estimates from air quality models, there must 
be confidence in the air quality modeling for the base year.  That is, days not meeting 
model acceptance criteria provide high uncertainty, and should not be used for the 
modeled attainment test. 
 
In addition to the issue of model performance, analyses conducted by the USEPA 
(2005) suggest that air quality models respond more to emission reductions at higher 
predicted ozone values.  Correspondingly, the model predicts less benefit at lower 
concentrations.  This is consistent with preliminary modeling in support of the 8-hour 
ozone standard conducted by the ARB and the districts.  These results imply that RRF 
calculations should be restricted to days with predicted high ozone concentrations.  It is 
thus reasonable to establish a minimum threshold for predicted peak 8-hour ozone 
concentrations in the baseline year.  Days for which the predicted daily peak 8-hour 
ozone concentration at a site is less than the threshold, would not be used for 
calculating RRFs at that site.  Consistent with EPA�s recommendation, we propose to 
use a value of 85 ppb for the baseline year threshold. 
 
Based on the above discussion, we propose the following methodology for determining 
sites and modeled days to be used in the RRF calculations: 
 

Only those modeled days meeting the following criteria will be used 
to calculate site-specific RRFs: 
 
1) The modeled daily 8-hour peak ozone concentration within 15 km 

of the site for the base year of the modeling must be within ±±±± 20% 
of the observed value at the site. 

2) The modeled daily 8-hour peak ozone concentration within 15 km 
of the site in the baseline year must be 85 ppb or greater. 

3) The sub-regional 1-hour and 8-hour statistical measures of NB 
and GE must fall within the thresholds of ±±±± 15% and 35%, 
respectively. 

 

F.2.5  Estimating Future-Year Design Values 
 
As discussed above, the EPA�s 8-hour modeling guidance recommends utilizing relative 
model response on a site-by-site basis, in the form of an average relative reduction 
factor (RRFAVG), to predict future-year 8-hour design values for attainment planning.  



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 
 
 

Appendix F: Photochemical Modeling Support Documents  
2007 Ozone Plan  

Appendix F-8

The average RRF is then multiplied by a site-specific design value to estimate the 
future-year design value.  One of the confounding factors in this approach is 
consideration of the effects that background levels have on the effectiveness of 
emission control programs. 
 
There is a large body of information that suggests that ambient concentrations consist 
of some (perhaps nonlinear) background value and a contribution due to anthropogenic 
emissions.  That is, if all man-made emissions could be zeroed out, ozone 
concentrations would not go to zero but rather some finite value.  The literature 
suggests that 40 ppb is a reasonable global background ozone value, and it is quite 
likely that continental background is some other, somewhat higher, value.  One 
possibility for estimating background ozone values in a given modeling domain would 
be to exercise the model without anthropogenic emissions, and to thus develop a 
gridded �background� ozone field.  One concern with this approach is that at such low 
levels, the model�s boundary conditions exert a large influence, and appropriate 
temporally- and spatially-resolved data to specify boundary conditions rarely exist.  
Thus boundary conditions can be subjective and uncertain.  Whether the background 
value is established at some finite value (e.g., 40 ppb) or is model-derived, it represents 
that portion of a site�s ozone problem that cannot be mitigated by anthropogenic 
emission controls. 
 
According to EPA�s 8-hour ozone modeling guidance, the modeled attainment test 
requires that a future year Design Value (DVF) be calculated at each site and compared 
to the standard to determine if the site is predicted to be in attainment.  To calculate the 
future year Design Value, the Design Value for the baseline year (DVB) is multiplied by 
RRFAVG.  Although EPA�s guidance says nothing about background ozone, we propose 
to calculate the future year Design Value with consideration of background.  The Table 
F-3 illustrates calculation of the DVF with and without background. 

 
Table F-3  Calculation of the Average Relative Reduction Factor with and without 

Consideration of Background Ozone 
Without consideration of 

background 
With consideration of background 

 
( )
( )AVG

AVG
AVG BY

FY
RRF =  

 
DVF = (RRFAVG) x (DVB) 

 
( )
( )AVG

AVG
AVG BG-BY

BG-FY
RRF =  

 
DVF = [(RRFAVG) x (DVB � BG)] + BG 

Definitions 
DVB = Design Value for the baseline year 
BY = base year model prediction 
FY = future year model prediction 
BG = background ozone 
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Future year design values will be calculated with consideration of background 
ozone.  Because the model’s boundary conditions exert a large influence on 
modeled background ozone levels, 40 ppb will be used to represent background 
ozone concentrations. 
 

F.2.6  Unpaired Peak Concentrations 
 
This information will be available in future ARB documentation. 
 

F.2.7  Other Potential Technical Issues 
 
The process outlined above for calculating site-specific RRFs seems straightforward.  
However, in practice, the process may turn out to be tedious and cumbersome; 
especially if a large number of sites need to be evaluated, and for different years.  The 
greatest difficulty may be that the number of days used for the calculation of the RRF for 
each site may vary.  The days used for each site in the future year must match those 
used in the base year.  Because the selection of these days is based, in part, on model 
performance statistical measures, it may be necessary to do much of this work by hand. 
 
Another problem that is almost certain to arise is that for some sites either the model 
performance or the observed and simulated concentrations will fail to meet the 
recommended guidelines on all of the available episode days.  This may result in 
situations wherein the day of the peak ozone concentration is not used in the calculation 
of the RRF and days with lesser concentrations are.  The risk is that if the episode and 
simulation results do not adequately represent high ozone concentrations at a site, the 
simulation results may overstate the emissions reductions necessary to reach 
attainment for the ozone air quality standards due to the model�s relatively limited 
response to controls at lower concentrations.  In addition, the process of estimating a 
future year design value at an unmonitored peak location will always be subject to great 
uncertainty. 
 
Some of the above difficulties may be avoided if a more simple and straightforward 
approach was used.  For example, an RRF could be calculated from the base- and 
future-year sub-regional maximum 8-hour daily maximum ozone concentrations.  The 
RRF could then be multiplied by the maximum design value within the control district or 
attainment area.  This would deviate from the USEPA (2005) guidelines in a number if 
respects.  But, it would greatly simplify the required calculations.  A lot more study of 
this approach would be necessary to understand the implications of such an 
approximation.  This would also have to be vetted with the EPA. 
 

 
F.3  FUTURE YEAR RESULTS 
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This chapter presents draft base year design values and describes the future year 
design values and carrying capacity results contained in the Appendices. 

 
F.3.1  Base-Year Design Values 
 
Section 1 discusses a proposed approach for calculating future year design values.  
Based on this recommended approach, Table F-4 presents the results of base year 
design value calculations for the San Joaquin Valley.  These values are preliminary and 
are subject to review and change. 
 

Table F-4  San Joaquin Valley Design Values for 2002-2004 (Preliminary) 
8-Hour Ozone Design Values Site 2002 2003 2004 2002-04 Avg. 

Fresno County 
Clovis - N Villa Avenue 106 103  95 101 
Fresno - 1st Street 105 106 102 104 
Fresno - Sierra Skypark #2 115 111 104 110 
Parlier 110 111 104 108 
     
Kern County 
Arvin - Bear Mountain Blvd 112 115 116 114 
Bakersfield - 5558 California Avenue 100 100  97  99 
Bakersfield - Golden State Highway  98  98  94  97 
Edison 106 104 101 104 
Maricopa - Stanislaus Street  99  99  96  98 
Oildale - 3311 Manor Street 100  99  98  99 
Shafter - Walker Street  95  96  92  94 
     
Kings County 
Hanford - S Irwin Street  99  95  93  96 
     
Madera County     
Madera - Pump Yard  91  93  89  91 
     
Merced County 
Merced - S Coffee Avenue 101 102 102 102 
     
Stanislaus County 
Turlock - S Minaret Street  95  96  94  95 
     
Tulare County 
Visalia-N Church Street 100  99  95  98 

 
 

F.3.2  Future Year Design Value and Carrying Capacity Estimates 
 

Data processing programs are used to generate reports from modeling results to 
illustrate future year design values and carrying capacities.  These reports are 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 
 
 

Appendix F: Photochemical Modeling Support Documents  
2007 Ozone Plan  

Appendix F-11

generated for each 8-hour ozone non-attainment monitoring station following the 
methodology described in section 1.  For illustration purposes, this section discusses 
the information contained on a sample report page (Figure 2).  The Appendices contain 
future-year-specific results for specific years in the same form as the sample format. 
 
Report Header.  At the top of the report, four header lines provide a variety of 
information, including the subject future year (2020), the station (site) name, the 
associated sub-region (per Figure 1, Chapter 1), and the 8-hour ozone design value for 
the USEPA-defined baseline year of 2002 (114 ppb) from Table 2, shown previously in 
Section 2.1). 
 
Report Table.  The mid-section of the report contains a table with 8 rows: a header row, 
plus 7 rows of information.  For specific episode days (columns), this table contains a 
pass/fail summary of sub-regional model performance results for the site (row 2), a 
variety of concentration data (rows 3-7), and a yes/no assessment as to whether the 
station data are useable in the RRF analysis (row 8).  A �-99� value in rows 3-7 indicates 
that acceptable data are not available.  The purpose of each row is described below: 
 
! Row 1: Header.  Columns represent episode days via two digit year followed by 

three digit day-of-year, or Julian day. 
! Row 2: Performance Status:  This line lists the model performance status for 

each of the episode days.  The model performance status is a pass/fail 
designation as to whether the model performance for the sub-region within which 
the monitoring station is located meets both the 1-hour and the 8-hour statistical 
model performance criteria, per Section 1.1.3 and the Volume 1 report. Per the 
Figure 2 report header, Arvin is located in Region 8, Southern San Joaquin 
Valley. 

! Row 3: Peak Observed 8-hour Ozone.  These data represent the peak, 
measured 8-hour ozone concentrations at the Arvin station for each specific day.  
These 8-hour ozone concentrations need to be above 70ppb to be used in the 
RRF calculation (U.S. EPA guidance recommends excluding days with 
concentrations less than 70 ppb from RRF calculations to avoid a strong RRF 
dependence on the predicted baseline maximum concentrations). 

! Row 4: Peak Simulated 8-hour Ozone.  These are the model-simulated, peak    
8-hour ozone concentrations occurring in the modeling grid cell within which the 
station (Arvin in this case) is geographically located.  Per Section 1, simulated 
concentrations must be 85ppb or greater to be used in the RRF calculation. 

! Row 5: Peak Simulated 8-hour Ozone within 15km.  These values represent the 
model-simulated, daily 8-hour peak ozone concentration within 15 km of the site 
for the base year of the modeling.  Per Section 1.1.3, these concentrations must 
be 85 ppb or greater and within ± 20% of the observed value at the site. 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 
 
 

Appendix F: Photochemical Modeling Support Documents  
2007 Ozone Plan  

Appendix F-12

Figure F-2  Sample Report Page for the Arvin monitoring site 

 
Year: 2012 Model: CAMX/MM5/SAPRC99 
Site: ARV - Arvin Stn Subregion: 8 Baseline Year Design Value: 114 ppb 
 
Episode Days 99190 99191 99192 99193 99194 00211 00212 00213 00214 00215 
Performance Status Fail Fail Fail Fail Pass Fail Pass Pass Pass Fail 
Peak Observed 8-hour Ozone 102 109 92 54 70 -99 -99 93 105 98 
Peak Simulated 8-hour Ozone 84 91 89 76 81 88 91 94 88 81 
Peak Simulated 8-hour Ozone within 15 km 94 95 91 82 86 92 94 95 91 89 
Baseline Year 15-km, 8-hour Average Ozone 93 
Future Year 15-km, 8-hour Average Ozone 87 88 85 80 83 87 88 90 86 86 
Use in RRF Analysis? No No No No No No No Yes Yes No 
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! Row 6: Baseline Year, 15km, 8-hour Average Ozone.  This represents the 
average of the Row 4 values for which the data are useable in RRF analyses 
(per row 8).  For Arvin, since row 8 indicates that only days 00213 and 00214 are 
usable, 93 ppb is calculated from the average of 95 ppb and 91 ppb. 

! Row 7: Future Year, 15km, 8-hour Average Ozone.  This represents the 
average, future-year simulated concentrations within 15 km of the site. 

! Row 8: Use in RRF Analysis?  This YES/NO field represents whether data for 
the days can be used in calculating the RRF.  As indicated in Section 1.1.3 and 
in the row descriptions above, the criteria for selecting which days will be used in 
the RRF calculation include an assessment of sub-regional model performance 
as well as concentration thresholds for observed and simulated 8-hour ozone 
concentrations.  That is, In addition to meeting model performance criteria, the 
observed base-year ozone concentration must be 70 ppb or greater and the 
maximum simulated ozone concentration for the year 2002 must be 85 ppb or 
greater. 

 
RRF Calculation Example.  Of the 10 available episode days reported in Figure 2 for 
Arvin, six of the days fail to meet the 1-hour and/or the 8-hour model performance 
criteria ('99190', '99191', '99192', '99193', �00211�, and '00215').  Of the four remaining 
days, day '99194' cannot used because the observed and simulated (rows 3-4) 8-hour 
ozone concentrations were too low and day '00212' cannot be used because observed 
concentrations are missing (-99 in row 3).  Therefore, of the 10 days simulated, the 
simulation results from 2 days are used in the RRF calculation: days '00213' and '00214' 
(per row 8).  Per Section 1.1.4 the sample RRF for Arvin, without a background offset, is 
calculated as follows: 
 

( )
( )AVG

AVG
AVG BY

FY
RRF =  = ((90+86)/2) / ((95+91)/2) = (88/93) = 0.95 

 
 
Also per Section 1.1.4, with a 40 ppb background offset, the RRF is calculated as: 
 

( )
( )AVG

AVG
AVG BG-BY

BG-FY
RRF =  = (88-40)/(93-40) = 0.91 

 
Reported Design-Value-Based Carrying Capacity Diagrams.  The lower half of the page 
for each report contains four design-value-based carrying capacity diagrams.  These 
diagrams are intended to characterize the effect of domain-wide emission changes on a 
design value, based upon multiple model simulations.  The diagrams are based on 
model response to 16 future year emission scenarios for which baseline, domain-wide 
NOx and ROG emissions for the 2020 future year are scaled by factors ranging from 1 
to 0.4 in increments of 0.2 (i.e. 20% NOx and/or ROG reductions at a time). 
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The two diagrams on the left side of the report page are the same, and are based on 
the average of the �Future Year 15-km, 8-hour Average Ozone� values reflected in row 
6 of the report table, for those days that meet all the criteria for RRF application.  
However, no RRF is applied.  Thus the future year design value indicated at the top 
right of each diagram is calculated as follows: 
 

DVF = (90 + 96) / 2 = 88 ppb 
 
The two diagrams on the right incorporate RRFs, without consideration of background 
ozone (top diagram) and with consideration of background (bottom diagram).  The 
future year design value indicated at the top right of the top diagram on the right is 
calculated as follows, using the RRFs discussed above: 
 

DVF = (RRFAVG) x (DVB) = 0.95 x 114 ppb = 108 ppb 
 
Similarly, the future year design value indicated at the top right for the bottom right 
diagram is calculated as follows, using the background-adjusted RRFs discussed 
previously and equations in section 1.1.4: 
 

DVF = [(RRFAVG) x (DVB � BG)] + BG =  [ 0.91 x  ( 114 � 40 ) ] + 40 = 107 ppb 
 
Note that this value is 1 ppb lower than the value in the bottom right diagram.  This is 
due to round-off, since the RRF values are calculated using actual model outputs with 
many significant digits. 

 
F.4  ANALYSIS OF MODEL-SIMULATED, UNMONITORED PEAKS 
 
This information will be available in future ARB documentation. 
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F.5  FUTURE YEAR, 2020 CARRYING CAPACITIES  
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For District review purposes, this document summarizes model performance 
procedures and results for meteorological modeling (Section 1) as well as air quality 
modeling (Section 2) for the July 1999 and July-August, 2000, episodes.  The model 
performance evaluations are based on USEPA guidance (1991 and 2005) as well as 
recommendations from Emery (2001), Tesche (1994) and Tesche et al. (2001).   
The third section (Section 3) provides a summary of the performance analysis and 
Section 4 provides a tabular listing of complete graphical and statistical results that can 
downloaded via ftp from eos.arb.ca.gov. 
 
Of note is that the two episodes have both been extended by two days at the beginning 
of the original episode periods in an effort to increase the number of useable days for 
future year design value calculations.   
 

Meteorological Model Performance 
METEOROLOGICAL MODEL PERFORMANCE METRICS 
 
Meteorological model performance is assessed both quantitatively using statistical 
metrics as well as qualitatively against known conceptual meteorological flows and 
observed episodic meteorological features.  

Quantitative Performance Evaluation 
 
There are a number of statistical and graphical approaches for evaluating 
meteorological model outputs.  However, none of them are independently conclusive.  
Most of these approaches involve comparisons between observed and simulated 
meteorological parameter values.  These analyses pose a difficult challenge, since most 
of the available meteorological monitoring stations are located in urbanized areas.  
Thus, the majority of observations tend to represent those areas versus the full 
complexity of meteorology throughout the CCOS domain.  Furthermore, since the use of 
objective analysis and observational nudging forces the meteorological modeling results 
towards the observations, model performance problems can increase in areas away 
from observation locations. 
 
It also needs to be recognized that output from the various meteorological models must 
be preprocessed for input into the air quality model.  This preprocessing may 
inadvertently perturb the meteorological fields.  Therefore, meteorological model 
performance should be based on the air quality model input files, rather than the 
meteorological model outputs. 
 
The SIP modeling domain is geographically very complex and the observational data on 
which meteorological model outputs were evaluated are not distributed uniformly.  
Therefore, it is unreasonable to evaluate model performance for the domain as a whole.  
For purposes of meteorological model performance analysis, the CCOS domain is 
divided into sub-regions, representing areas of similar meteorological features.  The 
graphical and statistical model evaluations will be done for each of these sub-regions. 
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A number of standard statistical and graphical techniques are used for meteorological 
model performance analysis.  The most widely used application is the METSTAT 
program (Tesche, 1994, Tesche et al, 2001).  Two graphical representations of the 
METSTAT statistics were used in meteorological model performance analysis 
conducted here: a) �Root Mean Square Error (RMSE) of Wind Speed� vs. �Gross Error 
(E) of Wind Direction�, and b) �Bias Error (B)� vs. �Gross Error (E)� for temperature.  
Equations used for these comparisons were taken from the user documentation of the 
METSTAT program and are given below: 

 
Bias Error (B): calculated as the mean difference in prediction-observation 
pairings with valid data within a given analysis region and for a given time period 
(hourly or daily): 

 
Here, P and O indicate model predictions and observations, respectively. 
Similarly, I and J are the indices of grid points in x and y directions, respectively. 
 
Gross Error (E): calculated as the mean absolute difference in prediction-
observation pairings with valid data within a given analysis region and for a given 
time period (hourly or daily): 

 
Note that the bias and gross error for winds are calculated from the predicted-
observed residuals in speed and direction (not from vector components u and v).  
The direction error for a given prediction-observation pairing is limited to range 
from 0 to ±180°. 
 
Root Mean Square Error (RMSE):  calculated as the square root of the mean 
squared difference in prediction-observation pairings with valid data within a 
given analysis region and for a given time period (hourly or daily): 

 
The RMSE, as is the gross error, is a good overall measure of model performance.  
However, since large errors are weighted heavily (due to squaring), large errors in small 
subregions may produce a large RMSE even though the errors may be small and quite 
acceptable elsewhere. 
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Table 1-1 shows the criteria used to decide if the results of a given model fall within 
acceptable performance limits. 
 
 
Table 1-1 Statistical comparisons between observed and 
simulated meteorological parameter values.  Statistical 
comparisons are made by model performance sub-
regions. 
________________________________________________ 
 Parameter  Abbreviation Benchmark 
________________________________________________ 
 
 
 Wind Speed  RMSE:  < 2 m/s 
    Bias:   < ±0.5 m/s 
    IOA:   ≥ 0.6 
 
 Wind Direction Gross Error:  < 30 deg 
    Bias:   < ±10 deg 
 
 Temperature  Gross Error:  < 2 ºK 
    Bias:   < ±0.5 ºK 
    IOA   ≥ 0.8 
 
 
In an ideal situation, meteorological field evaluation would be done independent of the 
air quality model results.  However, in practice, meteorological field evaluation is limited 
by the relative paucity of observational data, especially aloft.  Therefore, base year air 
quality model performance was also considered in the selection of meteorological fields 
used for air quality simulations. 
 
Table 1-2 Graphical analysis of meteorological model fields.  Time 
series plots are made for each station and spatial plots are made over 
the whole modeling domain. 
 
 Time-series plots of hourly mean air temperature 
 
 Time-series plots of hourly mean wind speeds. 
 
 Spatial plots of hourly wind vectors  
 
 Spatial plots of hourly air temperatures 
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Qualitative Performance Analyses 
 
Given episode-specific information on the meteorological features that were observed 
with field measurements, additional subjective analyses of observed versus predicted 
mesoscale features can be conducted.  Examples of such qualitative analyses that will 
be considered are described below. 
 

1. Determine and compare modeled and observed horizontal flow patterns over the 
modeling domain.  Features to consider include flow splitting, the structure of the 
sea breeze, urban circulations, local flows such as Fresno and Schultz eddy 
circulations, slope and drainage flows, up/down valley flows, and the existence of 
cloud formations. 

 
2. Study the 3-D spatial characteristics of the flow field by using time-height cross 

sections of wind profiler observations and the simulated wind field at the wind 
profiler location. 

 
3. Determine the spatial and temporal characteristics of the mixing layer height 

using available upper air observations, and compare it with the simulated 
behavior of mixing layer height. 

 
4. Perform some sensitivity tests to see the effects of certain model parameters on 

the model results, such as observational nudging vs. analysis nudging, the 
choice of soil physics, and boundary layer parameterizations. 

 

METEOROLOGICAL MODEL PERFORMANCE RESULTS 
 
The following two sections present the results of meteorological model performance for 
the two modeling episodes, based on the criteria discussed above.  For illustration 
purposes, a small number of the graphics that were produced are used in the 
subsequent discussions.  However, all of the graphics that have been generated are 
available via ftp per the table in the Appendix. 

July 1999 Episode (Routine Episode) 
 
The July 1999 simulation covers the period from July 5th 12Z, 1999 to July 14th 12Z, 
1999.  Meteorological model performance is assessed for the 7-day period spanning 
July 7th through July 13th. 
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The July 1999 episode model performance is assessed for three MM5 runs as follows: 
 
Table 1-3.  July-1999 Episode.  Three ARB simulations are considered. 
Simulation 

Number 
 

Abbreviation 
 

Description 
1 C108 7 day simulation; without FDDA  
2 C109 7 day simulation; with FDDA; includes all the 

available observational data. 
3 C110 7 day simulation; with FDDA; but excludes from 

the FDDA file all known 2-meter station height 
data (i.e. CIMIS and NWS stations). 

 
The FDDA file for run C109 includes all of the available observational data that are 
available for this routine field measurement episode.  The Bay Area Air Quality 
Management District and their contractors, AtMet and ENVIRON, produced FDDA data 
for the original �core� episode days, July 9th through July 12th.  For the extended 
episode days that fall outside of the original core days, ARB FDDA data are used.  The 
third run (c110) has the same model setup as �c109�, except that data from sources 
utilizing 2-meter station heights are excluded from the C109 FDDA file.  Simulation 
C110 is a sensitivity run to evaluate the effect of 2-meter observational station heights 
on MM5 performance for this episode. 
 
To calculate model performance statistics, the results from all three MM5 simulations 
are processed through the METSTAT program.  Performance statistics and site-
averaged time series are calculated for 5 regions: Bay Area region, Sacramento region, 
Central San Joaquin Valley, Southern San Joaquin Valley and Northern San Joaquin 
Valley.  The resulting statistics are presented in soccer plots, where, ideally, model 
performance statistics fall within the central box of the goal. 
 
Figure 1-1 shows sites-averaged time series for winds and temperatures in the Bay 
Area region.  There is little difference between the three simulations.  Wind speeds were 
generally under-predicted over the entire simulation period.  On the other hand, 
temperature performance is good, as noted by the simulated diurnal pattern.  The 
exception to this is that temperatures were over-predicted on July 13th.  In terms of 
model performance statistics for the Bay Area region, Figure 1-2 shows the soccer goal 
plots of daily performance for winds and temperature.  There was little difference 
between c109 and c110. 
 
Figure 1-3 shows sites-averaged time series for winds and temperatures in the 
Sacramento region.  In general, there is little difference between the three simulations.  
Wind speeds are over-predicted on July 7th and July 12th.  Otherwise, the wind speed 
performance is good over the simulation period.  On the other hand, temperatures were 
under-predicted during the day and over-predicted in the morning.  Figure 1-4 shows 
the soccer goal plots of daily performance for winds and temperature. 
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Figure 1-5 shows sites-averaged time series for winds and temperatures in the Central 
San Joaquin Valley.  Wind speeds were generally over-predicted.  Temperatures were 
under-predicted during the day and over-predicted in the morning. There was little 
difference between the three simulations.  Figure 1-6 shows the soccer goal plots of 
daily performance for winds and temperature. 
 
Figure 1-7 shows sites-averaged time series for winds and temperatures in the 
Southern San Joaquin Valley.  Wind speeds were generally over-predicted.  
Temperatures were under-predicted during the day and over-predicted in the morning. 
There was little difference between the three simulations.  Figure 1-8 shows the soccer 
goal plots of daily performance for winds and temperature. 
 
Figure 1-9 shows sites-averaged time series for winds and temperatures in the Northern 
San Joaquin Valley.  Wind speeds were generally over-predicted.  Temperatures were 
under-predicted during the day and over-predicted in the morning. There was little 
difference between the three simulations.  Figure 1-10 shows the soccer goal plots of 
daily performance for winds and temperature. 
 
It should be noted that both the ARB and the Bay Area Air Quality Management District 
have done much work to improve meteorological model performance for this episode.  
However, little additional progress has been made over the past two years and 
performance statistics still remain outside of the �ideal� range.  Alone, however, this is 
not grounds to dismiss the met simulations as poor.  We are hopeful that statistical 
performance can be improved and will continue to work closely with the districts and 
other stakeholders, including CCOS contractors, with this goal in mind. 
 
Among the three July 1999 simulations, MM5 with observation nudging (c109 and c110) 
improves the wind speed and wind direction a little over c108, which has no observation 
nudging.  Since there were no significant differences between c109 and c110, it is 
assumed that the 2-meter station data included in the FDDA file play no significant role 
in degrading model performance.  As a result, c109 is used as input for the air quality 
model. 
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Figure 1-1.  Time series of wind speed, direction, and temperature for the Bay Area 
region over the July 7-13, 1999 modeling period. 
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Figure 1-2.  MM5 performance for winds and temperature in the Bay Area region. 
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Figure 1-3.  Time series of wind speed, direction, and temperature for the Sacramento 
region over the July 7-13, 1999 modeling period. 
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Figure 1-4.  MM5 performance for winds and temperature in the Sacramento region. 
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Figure 1-5.  Time series of wind speed, wind direction, and temperature for the Central 
San Joaquin Valley over the July 7-13, 1999 modeling period. 
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Figure 1-6.  MM5 performance for winds and temperature in the Central San Joaquin 
Valley. 
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Figure 1-7.  Time series of wind speed, wind direction, and temperature for the 
Southern San Joaquin Valley over the July 7-13, 1999 modeling period. 
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Figure 1-8.  MM5 performance for winds and temperature in the Southern San Joaquin 
Valley. 
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Figure 1-9.  Time series of wind speed, direction, and temperature for the Northern San 
Joaquin Valley over the July 7-13, 1999 modeling period. 
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Figure 1-10.  MM5 performance for winds and temperature in the Northern San Joaquin 
Valley. 
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July-August 2000 Episode (CCOS Episode) 
 
Under the CCOS program, the meteorological modeling group at the National Oceanic 
and Atmospheric Administration (NOAA) was selected as a contractor to study the July 
29, 2000 12Z � Aug 3, 2000 12Z ozone episode that occurred during CCOS.  Under this 
CCOS contract, NOAA studied the meteorology of this episode using the MM5 
numerical model with various model options and initial and boundary conditions. 
 
After extensive internal simulations, NOAA produced and distributed an MM5 model 
output in 2003 that is referred to as the �NOAA placeholder� simulation.  Subsequently, 
NOAA produced several additional MM5 outputs.  Three of these other simulations as 
well as the placeholder simulation were selected by ARB as candidates for SIP 
modeling purposes.  The last two of these simulations are considered by NOAA to be 
their �best available� runs.  The model setups in all of these simulations are identical 
except as noted in the first four rows of the table below (Table 1-3). 
 
Table 1-3 July-Aug 2000 CCOS Episode.  Four 5-day NOAA simulations and two 
7-day ARB simulations are considered. 

Simulation 
Number 

 
Abbreviation 

 
Description 

1 NOAA placeholder 5 day simulation using 5 layer soil model and 
observational FDDA file prepared by the Bay 
Area AQMD 

2 NOAA FDDA1 5 day simulation; Same as NOAA placeholder 
(#1), except using NOAH land-surface model 

3 NOAA FDDA2 5 day simulation; Same as NOAA FDDA1 (#2), 
above, except using observational FDDA file 
prepared by NOAA and with roughness length 
doubled. 

4 NOAA FDDA3 5 day simulation; Same as NOAA FDDA1 (#2), 
above, except using observational FDDA file 
prepared by NOAA and with 5 times the 
roughness length. 

5 ARB NO FDDA 7 day simulation 
6 ARB FDDA 7 day simulation 

 
As indicated in the last two rows of the table above, model simulations were also 
conducted at ARB.  In these two ARB simulations, different model options were used: 
the Gayno Seaman boundary layer scheme was used; a larger radius of influence was 
selected; and the model was started approximately two days earlier, on July 27, 00Z, in 
order to provide additional days for Relative Reduction Factor calculations performed for 
air quality analyses.  Thus, both ARB runs are for 7 days. 
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The four five-day NOAA outputs along with two seven-day ARB outputs, called ARB NO 
FDDA and ARB FDDA, were analyzed and compared against observational data using 
the comparison methods discussed previously. 
 
Model performance statistics provided in Figures 1-10 (a-g) and 1-11(a-g) point out that 
the statistical error of simulation NOAA FDDA3 are within the acceptable limits of EPA 
standards for wind speed and direction while temperature predictions are not very good. 
 
The temporal comparison of model variables at the Angiola site is illustrated in 
Figures 1-12 (a and b).  Comparisons at other stations are available by ftp through the 
ARB modeling section.  While previous figures show the station averaged model 
performance statistics within each subregion, these give a detailed perspective of model 
performance at an individual observation station.  Examination of these temporal 
comparisons show that model performance can vary dramatically from one station to 
the next.  While all NOAA and ARB FDDA simulations appear to adequately produce 
the observed wind field, the NOAA Placeholder model appears to produce observed 
temperatures better than the other model runs do. 
 
Figures 1-13(a-f) compare horizontal wind vectors against observations at 21Z on 
July 29, 2000 (2 PM local time) when the flow field is expected to play an important role 
in maximum ozone concentrations.  Each model has slightly different wind flows, 
however the flows in the NOAA FDDA2, FDDA3 and Placeholder simulations seem to 
be more organized than in the other models. 
 
Since NOAA FDDA2 and NOAA FDDA3 are sensitivity tests generated by varying 
roughness length, these results will not be considered in air quality simulations until the 
effects of these tests are further understood and accepted.  Presently, it appears that 
this has an adverse impact on temperature performance.  ARB is currently working with 
NOAA to better understand these runs.  The figures indicate that the overall 
performance of NOAA�s placeholder model for all variables is generally as acceptable 
as all other MM5 results that were considered.  Therefore, the NOAA placeholder model 
output is used in air quality simulations. 
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Figures 1-11 (a-g):  Model performance statistics of wind speed and direction created 
for subregions 3, 6, 7, 8, 9, 10 and 11, respectively. 
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MM5 Wind Performance Within Sacramento Region
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MM5 Wind Performance Within SJV Central
July 29-Aug 3, 2000

0

10

20

30

40

50

60

70

80

90

0 0.5 1 1.5 2 2.5 3 3.5 4

WS RMSE (m/s)

W
D

 G
ro

ss
 E

rr
or

 (d
eg

re
e) Benchmark

ARB NO FDDA
ARB FDDA
NOAA FDDA1
NOAA FDDA2
NOAA FDDA3
NOAA Placeholder

 
(c) 

 

MM5 Wind Performance Within SJV Kern
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MM5 Wind Performance Within SJV North
July 29-Aug 3, 2000
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MM5 Wind Performance Within Central Mountain Counties
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MM5 Wind Performance Within SJV Above 3000 ft
July 29-Aug 3, 2000
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Figures 1-12 (a-g):  Same as Figures 1-11, except for temperature. 
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MM5 Temperature Performance Within Sacramento Region 
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MM5 Temperature Performance Within SJV Central 
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MM5 Temperature Performance Within SJV Kern
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MM5 Temperature Performance Within SJV North 
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MM5 Temperature Performance Within Central Mountain Counties
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MM5 Temperature Performance Within SJV Above 3000 ft
July 29-Aug 3, 2000
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Figures 1-12 (a and b):  Temporal comparisons of wind speed, direction and 
temperature at Angiola station for ARB (a) and NOAA (b) model results 

 
(a) 
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(b) 
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Figures 1-13(a-f):  Horizontal variation of wind vectors on July 29, 2000 21Z (2 PM local 
time) compared to the observations for ARB NO FDDA (a), ARB FDDA (b), NOAA 
FDDA1 (c), NOAA FDDA2 (d), NOAA FDDA3 (e) and NOAA Placeholder models (f). 
 

 
(a) 
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(b) 
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(c) 
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Air Quality Model Performance 
AIR QUALITY MODEL PERFORMANCE METRICS 
 
Air quality model results are used to develop strategies for attaining the federal 8-hour ozone standard.  The 
development of these strategies relies on the use of relative reduction factors (RRFs).  More detailed discussion of 
RRFs is provided in other documents.  However, the use of RRFs requires an evaluation of relative air quality model 
response at specific monitoring sites in the base year(s), a baseline year, and a future year. 
 
Adequate model performance is a requirement for use of modeled results.  The lack of 
acceptable performance greatly increases uncertainty in the use of the modeling results, 
and casts doubt on conclusions based on the modeling.  Although it is desirable to 
include as many days as possible in the RRF calculations, our experience has 
demonstrated that not all modeled days meet the minimum performance standards, and 
are thus not suitable for use.  Therefore only those days that satisfy the following model 
performance criteria will be utilized in subsequent RRF calculations. 
 
The USEPA (1991) and ARB (1990) outline a number of procedures for analysis of 
base year, air quality model performance.  These include spatial and time-series plots, 
and statistical analyses, comparing simulated and observed pollutant concentrations, as 
well as sensitivity analysis of selected input fields.  The purpose of the performance 
analysis is to provide some confidence that the air quality simulations � which are the 
basis of future-year ozone concentration estimates � are performing properly. 
 
The application of air quality modeling results to demonstrate attainment of the federal 
1-hour ozone standard emphasized the simulated unpaired peak ozone concentration.  
Three statistical measures were recommended to evaluate model performance: 
unpaired peak ratio (UPR), paired mean normalized bias (NB), and paired gross error 
(GE).  These statistical measures were calculated for the modeling domain as a whole, 
and the NB and GE were calculated from all hourly concentrations in excess of 60 ppb 
(to avoid biasing the statistical measures with low concentrations).  To meet 
performance guidelines, recommendations were that the UPR should be within ± 20%, 
NB should be within ± 15%, and the GE less than 35%.  However, California�s 
geography is very complex and modeling domains have evolved to cover large 
geographic areas.  Thus it is recommended that the domains be divided into 
subregions, and that the performance measures be calculated independently for each 
subregion.  The configuration of these subregions is somewhat arbitrary; however, they 
should be configured to isolate "common" regions of higher ozone.  Figure 2-1 
illustrates the proposed subregions for the CCOS domain. 
 
The USEPA (2005) recommends that model performance be evaluated for 8-hour 
concentrations as well .  The recommended statistical measures to assess simulated 
versus observed maximum 8-hour ozone concentrations include paired (in space, but 
not time) peak prediction accuracy (PPPA), paired mean normalized bias (NB), and 
paired gross error (GE).  Although limited performance analysis has been completed for 
8-hour ozone modeling in California, it seems prudent at this point to carry forward the 
1-hour statistical goals and apply them for the 8-hour standard (UPR within ± 20%, NB 
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within ± 15%, and the GE less than 35%).  However, these limits may need to be 
revised as 8-hour SIP modeling progresses and rigorous model performance 
evaluations are completed. 
 
While statistical measures for 1-hour model performance were typically calculated 
independently for each modeled day available, the USEPA also suggests that PPPA, 
NB, and GE be calculated for each site over all modeled days.  However, because the 
number of episode days available may be very limited, the statistical uncertainties in 
these latter calculations would be large and they are not recommended or used herein. 
 
In order to have confidence in future year estimates from air quality models, there must 
be confidence in the air quality modeling for the base year.  That is, days not meeting 
model acceptance criteria provide high uncertainty, and should not be used for the 
modeled attainment test. 
 
In addition to the issue of model performance, analyses conducted by the USEPA 
(2005) suggest that air quality models respond more to emission reductions at higher 
predicted ozone values.  Correspondingly, the model predicts less benefit at lower 
concentrations.  This is consistent with preliminary modeling in support of the 8-hour 
ozone standard conducted by the ARB and the districts.  These results imply that RRF 
calculations should be restricted to days with predicted high ozone concentrations.  It is 
thus reasonable to establish a minimum threshold for predicted peak 8-hour ozone 
concentrations in the baseline year.  Days for which the predicted daily peak 8-hour 
ozone concentrations at a site are less than the threshold, would not be used for 
calculating RRFs at that site.  Consistent with USEPA�s recommendation, we propose 
to use a value of 85 ppb for the baseline year threshold.  However, USEPA guidelines 
allow the use of the maximum 8-hour concentrations within 15km of a site for this 
purpose. 
 
Based on the above discussion, we propose the following model performance based 
methodology for determining sites and modeled days to be used in the RRF 
calculations: 
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Only those modeled days meeting the following criteria will be used 
to calculate site-specific RRFs: 
 
1) The modeled daily 8-hour peak ozone concentration within 15 km 

of the site for the base year of the modeling must be within ±±±±20% 
of the observed value at the site. 

2) The modeled daily 8-hour peak ozone concentration within 15 km 
of the site in the baseline year must be 85 ppb or greater. 

3) The subregional 1-hour and 8-hour statistical measures of NB and 
GE must fall within the thresholds of ±±±± 15% and 35%, respectively. 

 
Of these three criteria, only the third is considered in this document. 
 
Along with the statistical measures discussed above, the graphical and statistical tests 
recommended by the USEPA (1991 and 2005) and shown in Tables 2-1 and 2-2 will be 
used to assess overall model performance.  Several sensitivity tests recommended by 
the USEPA (1991) will also be used (Table 2-3) for qualitative evaluation.  While the 
results of these sensitivity analyses are inherently subjective, they are designed to 
provide confidence that the air quality model is not only performing well, but is also 
properly responding to changes in inputs. 
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Figure 2-1  Sub-regions of air quality model performance evaluation (3: Bay area 
region, 6: metro Sacramento region, 7: central San Joaquin valley region , 8 
southern San Joaquin valley region, 9: northern San Joaquin valley region). 
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Table 2-1.   Statistics for evaluating base year air quality model performance for 
all sub-regions. 
 
− mean normalized bias for all 1-hour ozone concentrations (60 ppb), unpaired  in time 

and space for all sites 
 
− mean normalized gross error for all 1-hour ozone concentrations (≥60 ppb), 

unpaired in time and space for all sites 
 
− peak 1-hour ozone concentration ratio, unpaired in time and space 
 
− mean normalized bias for all 8-hour ozone concentrations (≥60 ppb), unpaired in 

time for all sites 
 
− mean normalized gross error for all 8-hour ozone concentrations (≥60 ppb), 

unpaired in time for all sites 
 
− peak 8-hour ozone concentration ratio, unpaired in time and space 
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Table 2-2.   Graphical tools for evaluating base year air quality model 
performance.   
 
− time-series plots comparing 1-hour measured and simulated concentrations of 

ozone, NO, NO2, and CO for each site. 
 
− hourly spatial plots of 1-hour measured and simulated concentrations of ozone, NO, 

NO2, and CO for the CCOS modeling domain. 
 
− scatter plot of 1-hour ozone concentrations for each day, and for each subregion of 

the modeling domain. 
 
 
 
Table 2-3.  Sensitivity tests for evaluation of Base Year air quality simulations.  
The results of these analyses will be tabulated by subregion. 
 

 
 
 

1 
 

Minimize vertical diffusivity based on land cover 
 

2 
 

Zero anthropogenic emissions 
 

3 
 

Zero biogenic emissions 
 

4 
 

Set lateral ozone boundary conditions to 50 ppb 
 

5 
 

Set lateral ozone boundary conditions to 90 ppb 
 

6 
 

Set initial ozone conditions to 40 ppb everywhere 
 

7 
 

Set initial conditions to 0.1 ppb NO2 and 0.0 NO (run with all emissions) 
 

8 
 

Set initial conditions to 0.1 ppb NO2 and 0.0 NO (run with biogenic emissions only)
 

9 
 

Double biogenic emissions 
 

10 
 

Remove wildfires 
 

11 
 

Zero mobile emissions 
 

12 
 

Set top ozone boundary conditions to 135ppb at 15km 
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AIR QUALITY MODEL PERFORMANCE RESULTS 
 
The following two sections present the results of air quality model performance for the 
two modeling episodes, based on the criteria discussed in the previous section.  For 
illustration purposes, only a portion of the graphics that were actually produced are 
presented.  All of the graphics that have been generated are available via ftp per the 
table in the Appendix. 
 

July 1999 Episode (Routine Episode) 
 
The July 1999 air quality model simulation covers the 7-day period from July 7, 1999, 
through July 13, 1999.  However, the model performance assessment only covers the 
5-day, non-spin-up period from July 9 to July 13, 1999.  As discussed previously in 
Section 1.2.1, the ARB c109 MM5 meteorological simulation is used for these air quality 
simulations. 
 
Tables 2-4 and 2-5 summarize the 1-hour and 8-hour statistical model performance 
assessment in terms of identifying the days for which simulated results fall within 
acceptable statistical performance thresholds in each model performance region 
(performance regions were shown in Figure 2-1).  Each cell in the tables represents 
whether model-simulated results, on a region-wide basis, are statistically acceptable.  
The cell is assigned a value of 1 if the model-simulated results pass the statistical model 
performance criteria; while a value of 0 means that the model-simulated results for the 
region do not meet the criteria.  If all simulated ozone concentrations in the region are 
below 60 ppb, then the region-day cell is assigned -99 and the modeling results cannot 
be used for that region.  Total days for each episode day and region are provided at the 
bottom row and far right column of the table, respectively. 
 
For the Bay Area region, 4 days meet the 1-hour criteria and only 1 day meets the 8-
hour criteria.  For the Sacramento region, all 5 days meet both the 1-hour and 8-hour 
criteria.  For the Central San Joaquin Valley region, 5 days meet the 1-hour criteria and 
3 days meet the 8-hour criteria.  For the Southern San Joaquin Valley region, only 1 day 
meets the 1-hour criteria and 4 days meet the 8-hour criteria.  For the Northern San 
Joaquin Valley region, 2 days meet the 1-hour criteria and 3 days meet the 8-hour 
criteria. 
 
Figures 2-2 through 2-6 show the site-averaged time series of modeled versus 
predicted CO, ozone, NO and NO2 for the Bay Area, Sacramento, Central San Joaquin 
Valley, Southern San Joaquin Valley, and Northern San Joaquin Valley regions, 
respectively. The orange and blue lines represent observations and model predictions, 
respectively.  The time series for individual stations for these five regions have also 
been plotted and are available via the ftp site and filename indicated in the Appendix. 
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Figure 2-2 shows the hourly averaged CO, ozone, NO and NO2 for the Bay Area region.  
Predicted CO concentrations are slightly under-predicted for most of the simulation 
period.  However, the simulated ozone is generally over-predicted for the entire 
simulation period.  The model captures the magnitude and diurnal variation of the NO 
and NO2 reasonably well. 
 
Figure 2-3 shows the hourly averaged CO, ozone, NO and NO2 for the Sacramento 
region.  Predicted CO concentrations are over-predicted for most of the simulation 
period.  Ozone concentrations perform well for the first three days and the last day of 
the simulation period, but are under-predicted from July 10 to July 12.  Predicted NO 
and NO2 concentrations generally agree with the observations.   
 
Figure 2-4 shows the hourly averaged CO, ozone, NO and NO2 for the Central San 
Joaquin Valley region.  Predicted CO concentrations are under-predicted for the entire 
simulation period.  The simulated ozone is generally under-predicted during the day, but 
over-predicted in the morning.  Both predicted NO and NO2 concentrations are under-
predicted for the entire simulation period. 
 
Figure 2-5 shows the hourly averaged CO, ozone, NO and NO2 for the Southern San 
Joaquin Valley region.  Predicted CO concentrations are generally under-predicted in 
the morning, but over-predicted in the afternoon.  The simulated ozone is generally 
under-predicted during the day, but over-predicted in the morning.  NO concentrations 
are under-predicted for the entire simulation period.  In general, NO2 concentrations are 
also under-predicted.  However, the NO2 concentrations are over-predicted at night on 
July 9 and July 11. 
 
Figure 2-6 shows the hourly averaged CO, ozone, NO and NO2 for the Northern San 
Joaquin Valley region.  Predicted CO concentrations are under-predicted for the entire 
simulation period.  The simulated ozone is generally predicted well for all days. The 
model captures the diurnal variation of the NO, but predicted concentrations are 
generally less than the observed values.  NO2 concentrations also generally agree with 
the observations. 
 
Plots of model performance statistics for each region are provided in Figures 2-7 and 2-
8, which show the predicted 1-hour and 8-hour unpaired peak ratio and normalized bias 
in graphical format for each station in each of the five regions.   
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Table 2-4.  1-hour ozone performance by each region over the July 9-13, 1999 
modeling period. 
 
Region ID Region Name 7/9/1999 7/10/1999 7/11/1999 7/12/1999 7/13/1999 Total 

2 North Coast 1 0 0 1 -99 2
3 BAAQMD 1 1 1 1 0 4
4 MBAQMD 1 0 0 1 0 2
5 Sacramento Valley North 1 0 1 1 0 3
6 Sacramento Region 1 1 1 1 1 5
7 SJVAPCD Central 1 1 1 1 1 5
8 SJVAPCD Kern 0 0 0 0 1 1
9 SJVAPCD North 1 0 1 0 0 2

10 Sierra Nevada Central 0 1 0 0 0 1
11 SJVAPCD Above 3000 ft 0 0 1 1 1 3
12 South Central Coast 1 1 0 1 0 3
13 Sierra Nevada North 1 0 0 1 1 3
14 Desert 0 0 0 0 0 0
15 Nevada 1 0 -99 1 0 2

Total:  10 5 6 10 5 36

 
 
Table 2-5.  8-hour ozone performance by each region over the July 9-13, 1999 
modeling period. 
 
Region ID Region Name 7/9/1999 7/10/1999 7/11/1999 7/12/1999 7/13/1999 Total 

2 North Coast -99 -99 0 1 -99 1
3 BAAQMD 0 0 1 0 0 1
4 MBAQMD 1 -99 0 0 -99 1
5 Sacramento Valley North 1 1 1 1 0 4
6 Sacramento Region 1 1 1 1 1 5
7 SJVAPCD Central 1 1 0 1 0 3
8 SJVAPCD Kern 1 1 1 0 1 4
9 SJVAPCD North 1 0 1 0 1 3

10 Sierra Nevada Central 1 1 0 0 0 2
11 SJVAPCD Above 3000 ft 0 0 1 1 1 3
12 South Central Coast 0 1 0 1 1 3
13 Sierra Nevada North 1 0 0 1 1 3
14 Desert 0 0 0 1 0 1
15 Nevada 1 -99 -99 1 1 3

Total:  9 6 6 9 7 37

 
 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Appendix F: Photochemical Modeling Support Documents  
2007 Ozone Plan 

Appendix F-104 

 

 

 
 
Figure 2-2.  Hourly averaged of CO, ozone, NO and NO2 for the Bay Area region over 
the July 7-13, 1999 modeling period. 
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Figure 2-3.  Hourly averaged CO, ozone, NO and NO2 for the Sacramento region over 
the July 7-13, 1999 modeling period. 
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Figure 2-4.  Hourly averaged CO, ozone, NO and NO2 for the Central San Joaquin 
Valley over the July 7-13, 1999 modeling period. 
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Figure 2-5.  Hourly averaged CO, ozone, NO and NO2 for the Southern San Joaquin 
Valley over the July 7-13, 1999 modeling period. 
 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Appendix F: Photochemical Modeling Support Documents  
2007 Ozone Plan 

Appendix F-108 

 

 

 
 
Figure 2-6.  Hourly averaged CO, ozone, NO and NO2 for the Northern San Joaquin 
Valley over the July 7-13, 1999 modeling period. 
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Figure 2-7.  Unpaired peak ratio vs. normalized bias for 1-hour ozone for the July 9-13, 
1999 modeling period.  Each dot represents one-day results for an individual site. 
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Figure 2-8.  Unpaired peak ratio vs. normalized bias for 8-hour ozone for the July 9-13, 
1999 modeling period.  Each dot represents one-day results for an individual site. 
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July-August 2000 Episode (CCOS Episode) 
 
The air quality model simulation covers the period from July 27, 2000, to August 2, 
2000.  The first two days of the simulation are treated as a model spin-up period for 
which model performance is not considered.  As a result, the statistical model 
performance assessment only covers the non-spin-up period, from July 29th through 
August 2nd.  As described previously in Section 1.2.2, the NOAA placeholder MM5 
meteorological simulation is used for these air quality simulations. 
 
Performance statistics for 1-hour and 8-hour model performance were calculated for 
each region and are listed in Table 2-6 and 2-7, respectively.  For days that a region 
meets the criteria a value of 1 is assigned.  A value of 0 means that region doesn�t meet 
the criteria for the respective day and, if there is no model simulated concentrations 
above 60ppb, then -99 is assigned.  The following paragraph summarizes the 
subregional statistical results. 
 
For the Bay Area region, the model performance meets both the 1-hour and 8-hour 
criteria on July 29, 2000 and August 2, 2000, but fails on all the other days.  For the 
Sacramento region, 4 days meet the 1-hour criteria and 3 days meet the 8-hour criteria.  
For the Central San Joaquin Valley region, all 5 days meet both the 1-hour and 8-hour 
criteria.  For the Southern San Joaquin Valley region, 4 days meet the 1-hour criteria 
and all 5 days meet the 8-hour criteria. For the Northern San Joaquin Valley region, only 
2 days meet both the 1-hour and 8-hour criteria. 
 
Figures 2-9 through 2-13 show the site-averaged time series of observed versus 
predicted CO, ozone, NO and NO2 for the Bay Area, Sacramento, Central San Joaquin 
Valley, Southern San Joaquin Valley and Northern San Joaquin Valley regions, 
respectively.  The orange and blue lines represent observations and model predictions, 
respectively.  Take note that the start hour of the simulation is 0600 PDT, so the first 
day has only 18 data points.  Also, note that the 1-hour and 8-hour region-wide statistics 
are not directly calculated from site-averaged time series, but from the statistics of each 
station and then arithmetically averaged.  The time series for individual stations for 
these five regions have also been plotted and are available via the ftp site and filename 
indicated in the Appendix. 
 
Figure 2-9 shows the hourly averaged CO, ozone, NO and NO2 for the Bay Area region.  
Predicted CO concentrations are over-predicted for the entire simulation period.  Ozone 
concentrations are significantly over-predicted for the entire simulation period although 
predictions gradually begin to match observations by the last day.  Predicted NO 
concentrations generally match the observed concentrations but are under-predicted for 
the last two days of the simulation period.  The model predicts NO2 concentrations that 
have a significant diurnal variation, where the NO2 increases in the morning traffic hours 
and in the evening hours when the atmospheric boundary layer becomes less turbulent.  
However, the regional averaged observation does not exhibit this NO2 variation. 
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Figure 2-10 shows the hourly averaged CO, ozone, NO and NO2 for the Sacramento 
region.  Predicted CO concentrations generally agree with the observations.  Ozone 
concentrations show excellent agreement with observations for all days.  The NO 
concentrations generally agree with the observations and clearly reproduce the early 
morning traffic peak.  The model captures the magnitude as well as the diurnal variation 
of the NO2. 
 
Figure 2-11 shows the hourly averaged CO, ozone, NO and NO2 for the Central San 
Joaquin Valley region.  Predicted CO concentrations are under-predicted for the entire 
simulation period.  Ozone concentrations show excellent agreement with observations 
for all the days.  The NO concentrations also generally agree with the observations and 
clearly reproduced the early morning traffic peak.  The model captures the diurnal 
variation of the NO2, but predicted concentrations are generally less than the observed 
values. 
 
Figure 2-12 shows the hourly averaged CO, ozone, NO and NO2 for the Southern San 
Joaquin Valley region. Predicted CO concentrations are under-predicted for the entire 
simulation period.  Ozone concentrations show excellent agreement with observations 
for all the days.  The NO concentrations also generally agree with the observations and 
clearly reproduced the early morning traffic peak.  The model captures the magnitude 
as well as the diurnal variation of the NO2. 
 
Figure 2-13 shows the hourly averaged CO, ozone, NO and NO2 for the San Joaquin 
Valley North region.  Predicted CO concentrations generally match the observed 
concentrations through July 29th, but, the sharp peaks in the observations later in the 
episode are not captured in the simulated concentrations.  These sharp peaks, 
however, are likely from some high-emitters near the observation site and cannot be 
captured by a regional scale model.  Ozone concentrations generally agree with the 
observations, but some days are over-predicted.  The NO concentrations also generally 
agree with the observations and clearly reproduced the early morning traffic peak.  The 
predicted NO2 concentrations are generally higher than the observations. 
 
Figures 2-14 and 2-15 show the correlation between the unpaired peak and the mean 
normalized bias for each individual site in a region.  Through experience it has been 
observed that, if the NB statistical metric is satisfied, then the GE statistic is also 
satisfied.  Hence, GE statistical results are not presented. 
 
The results shown above were generated using NOAA�s �placeholder� MM5 
meteorology.  Since the first �placeholder� version of the NOAA meteorology, CARB and 
NOAA have been working together to improve the meteorological model performance.  
A more recent NOAA meteorology, as described in the previous meteorology section, 
was developed and used as an alternative input to air quality modeling simulations.  The 
model performance results using this alternative meteorological field are provided in 
Tables 2-8 and 2-9 for 1-hour and 8-hour averaging periods, respectively.  Using the 
updated meteorology inputs slightly degrades the 1-hour model performance, but 
improves the 8-hour model performance.  However, as mentioned in section 1.2.2, this 
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alternative wind field as well as the associated meteorological model options and inputs 
are still in draft form and continue to be investigated. 
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Table 2-6.  1-hour ozone performance by each region over the July 29-August 2, 2000 
modeling period. 

 
Region ID Region Name 7/29/2000 7/30/2000 7/31/2000 8/1/2000 8/2/2000 Total 

2 North Coast -99 0 -99 -99 -99 0
3 BAAQMD 1 0 0 0 1 2
4 MBAQMD 0 0 0 1 1 2
5 Sacramento Valley North 1 1 1 1 1 5
6 Sacramento Region 1 1 0 1 1 4
7 SJVAPCD Central 1 1 1 1 1 5
8 SJVAPCD Kern 1 1 1 1 0 4
9 SJVAPCD North 1 0 0 0 1 2

10 Sierra Nevada Central 0 1 0 1 1 3
11 SJVAPCD Above 3000 ft 1 1 1 1 1 5
12 South Central Coast 1 1 0 0 0 2
13 Sierra Nevada North 1 1 1 1 1 5
14 Desert 1 1 0 0 0 2
15 Nevada -99 -99 -99 -99 -99 0

Total:  10 9 5 8 9 41

 
Table 2-7.  8-hour ozone performance by each region over the July 29-August 2, 2000 
modeling period. 
 
Region ID Region Name 7/29/2000 7/30/2000 7/31/2000 8/1/2000 8/2/2000 Total 

2 North Coast -99 -99 -99 -99 -99 0
3 BAAQMD 1 0 0 0 1 2
4 MBAQMD -99 0 0 1 1 2
5 Sacramento Valley North 1 1 1 1 0 4
6 Sacramento Region 1 0 0 1 1 3
7 SJVAPCD Central 1 1 1 1 1 5
8 SJVAPCD Kern 1 1 1 1 1 5
9 SJVAPCD North 1 0 0 0 1 2

10 Sierra Nevada Central 1 1 0 1 0 3
11 SJVAPCD Above 3000 ft 1 1 1 1 0 4
12 South Central Coast 0 0 0 0 1 1
13 Sierra Nevada North 1 1 1 1 1 5
14 Desert 1 1 1 1 1 5
15 Nevada -99 -99 -99 -99 -99 0

Total:  10 7 6 9 9 41
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Figure 2-9.  Hourly averaged CO, ozone, NO and NO2 for the Bay Area region over the 
July 27 � August 2, 2000 modeling period. 
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Figure 2-10.  Hourly averaged CO, ozone, NO and NO2 for the Sacramento region over 
the July 27 � August 2, 2000 modeling period. 
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Figure 2-11.  Hourly averaged CO, ozone, NO and NO2 for the Central San Joaquin 
Valley region over the July 27 � August 2, 2000 modeling period. 
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Figure 2-12.  Hourly averaged CO, ozone, NO and NO2 for the Southern San Joaquin 
Valley region over the July 27 � August 2, 2000 modeling period. 
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Figure 2-13.  Hourly averaged CO, ozone, NO and NO2 for the Northern San Joaquin 
Valley region over the July 27 � August 2, 2000 modeling period. 
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Figure 2-14.  Unpaired peak ratio vs. normalized bias for 1-hour ozone for the July 29 � 
August 2, 2000 modeling period. Each dot represents one-day results for an individual 
site.  
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Figure 2-15.  Unpaired peak ratio vs. normalized bias for 8-hour ozone for the July 29 � 
August 2, 2000 modeling period. Each dot represents one-day results for an individual 
site. 
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Table 2-8.  1-hour ozone performance by each region over the July 27-August 2, 2000 
modeling period using the most recent NOAA meteorology (under ARB investigation) 
 
Region ID Region Name 7/29/2000 7/30/2000 7/31/2000 8/1/2000 8/2/2000 Total 

2 North Coast -99 0 -99 -99 -99 0 

3 BAAQMD 1 1 1 1 1 5 

4 MBAQMD 1 1 1 1 1 5 

5 Sacramento Valley North 1 1 1 1 1 5 

6 Sacramento Region 0 1 1 0 1 3 

7 SJVAPCD Central 0 1 1 1 1 4 

8 SJVAPCD Kern 0 0 1 0 0 1 

9 SJVAPCD North 1 1 1 1 1 5 

10 Sierra Nevada Central 0 1 1 0 0 2 

11 SJVAPCD Above 3000 ft 0 0 0 1 1 2 

12 South Central Coast 1 1 0 0 0 2 

13 Sierra Nevada North 1 1 1 0 0 3 

14 Desert 0 0 0 0 0 0 

15 Nevada -99 -99 -99 -99 -99 0 

        

Total:  6 9 9 6 7 37 

 
Table 2-9.  1-hour ozone performance by each region over the July 27-August 2, 2000 
modeling period using the most recent NOAA meteorology (under ARB investigation) 
 
Region ID Region Name 7/29/2000 7/30/2000 7/31/2000 8/1/2000 8/2/2000 Total 

2 North Coast -99 -99 -99 -99 -99 0 

3 BAAQMD 1 0 1 1 1 4 

4 MBAQMD -99 1 1 1 1 4 

5 Sacramento Valley North 1 1 1 1 1 5 

6 Sacramento Region 1 1 1 1 1 5 

7 SJVAPCD Central 1 1 1 1 1 5 

8 SJVAPCD Kern 1 1 1 1 1 5 

9 SJVAPCD North 1 0 0 1 1 3 

10 Sierra Nevada Central 1 1 1 0 0 3 

11 SJVAPCD Above 3000 ft 0 1 1 1 1 4 

12 South Central Coast 1 1 1 1 1 5 

13 Sierra Nevada North 1 1 1 1 0 4 

14 Desert 1 0 1 1 1 4 

15 Nevada -99 -99 -99 -99 -99 0 

        

Total:  10 9 11 11 10 51 
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1 Conclusion – Cumulative 1-hour and 8-hour Days 
 
Per the prior discussion of performance statistics and analyses of model performance, 
Tables 3-1 and 3-2 provide a summary of 1-hour and 8-hour episode days that meet 
model performance criteria for both episodes.  As noted previously with regard to these 
types of tables, for days that a region meets the associated performance criteria a value 
of 1 is assigned.  A value of 0 means that region doesn�t meet the criteria for the 
respective day and, if there is no model simulated concentrations above 60ppb, then     
-99 is assigned.   
 
As is illustrated in the tables, of 10 possible days per region (5 per episode), 2-10 days 
are available for each region based on 1-hour metrics and, with the exception of the 
North Coast (1 day), 1-9 days are available based on 8-hour metrics. 
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Table 3-1.  Combined Number of Available Days Per Subregion Under 1-hour Metrics 

Region Name 
July 
1999 

July-Aug 
2000 Total 

North Coast 2 0 2 
BAAQMD 4 2 6 
MBAQMD 2 2 4 
Sacramento Valley North 3 5 8 
Sacramento Region 5 4 9 
SJVAPCD Central 5 5 10 
SJVAPCD Kern 1 4 5 
SJVAPCD North 2 2 4 
Sierra Nevada Central 1 3 4 
SJVAPCD Above 3000 ft 3 5 8 
South Central Coast 3 2 5 
Sierra Nevada North 3 5 8 
Desert 0 2 2 
Nevada 2 0 2 

Total 36 41 77 
 
Table 3-2.  Combined Number of Available Days Per Subregion Under 8-hour Metrics 

Region Name 
July 
1999 

July-Aug 
2000 Total 

North Coast 1 0 1 
BAAQMD 1 2 3 
MBAQMD 1 2 3 
Sacramento Valley North 4 4 8 
Sacramento Region 5 3 8 
SJVAPCD Central 3 5 8 
SJVAPCD Kern 4 5 9 
SJVAPCD North 3 2 5 
Sierra Nevada Central 2 3 5 
SJVAPCD Above 3000 ft 3 4 7 
South Central Coast 3 1 4 
Sierra Nevada North 3 5 8 
Desert 1 5 6 
Nevada 3 0 3 

Total 37 41 78 
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Appendix � Information Available for Downloading 
 
Anonymous ftp to eos.arb.ca.gov, then change directories to /pub/outgoing/model_protocol2 
 
Model Episode Task/Item Complete? File Name on eos.arb.ca.gov 
AQ 1999Regional daily tabulation of 1-hour performance results (1,0,-99) Y Included in document 
AQ 1999Station-specific tabulation of 1-hour performance results (1,0,-99) Y 1999 ozone performance by each station.doc 
AQ 1999Station-specific tabulation of 1-hour performance STATISTICS Y 1999.050c.1hO3.doc 
AQ 1999Station-specific time-series plots of 1-hour ozone Y 1999.pdf.zip 

AQ 1999
Station-specific time-series plots of 1-hour precursors (CO, NO, 
NO2); ok to combine w/ ozone Y 1999.pdf.zip 

AQ 1999Regional daily tabulation of 8-hour performance results (1,0,-99) Y Included in document 
AQ 1999Station-specific tabulation of 8-hour performance results (1,0,-99) Y 1999 ozone performance by each station.doc 
AQ 1999Station-specific tabulation of 8-hour performance STATISTICS Y 1999.050c.8hO3.doc 
          
AQ 2000Regional daily tabulation of 1-hour performance results (1,0,-99) Y Included in document 
AQ 2000Station-specific tabulation of 1-hour performance results (1,0,-99) Y 2000 ozone performance by each station.doc 
AQ 2000Station-specific tabulation of 1-hour performance STATISTICS Y 2000.050c.1hO3.doc 
AQ 2000Station-specific time-series plots of 1-hour ozone Y 2000.pdf.zip 

AQ 2000
Station-specific time-series plots of 1-hour precursors (CO, NO, 
NO2); ok to combine w/ ozone Y 2000.pdf.zip 

AQ 2000Regional daily tabulation of 8-hour performance results (1,0,-99) Y Included in document 
AQ 2000Station-specific tabulation of 8-hour performance results (1,0,-99) Y 2000 ozone performance by each station.doc 
AQ 2000Station-specific tabulation of 8-hour performance STATISTICS Y 2000.050c.8hO3.doc 
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Anonymous ftp to eos.arb.ca.gov, then change directories to /pub/outgoing/model_protocol2 
 
Model Episode Task/Item Complete? File Name on eos.arb.ca.gov 

Met 1999
Wind Speed Statistics per Performance Region (RMSE < 2 m/s; 
Bias::< ±0.5 m/s; IOA:³ 0.6) Y Included in document 

Met 1999
Wind Direction Statistics per Performance Region(Gross Error:< 30 
deg; Bias:< ±10 deg) Y Included in document 

Met 1999
Temperature Statistics per Performance Region(Gross Error:< 2 K; 
Bias:< ±0.5 K; IOA³ 0.8) Y Included in document 

Met 1999Station-specific, time-series plots of hourly mean air temperature Y July1999.met.regionN.pdf, where N is region number 
Met 1999Station-specific, time-series plots of hourly mean wind speeds. Y same as above 

Met 1999Domain-wide spatial plots of hourly wind vectors Y 
July1999_surface_hourly_wind.EEEE.pdf, where 
EEEE is simulation ID 

Met 1999Domain-wide, spatial plots of hourly air temperatures N   

Met 2000
Wind Speed Statistics per Performance Region (RMSE < 2 m/s; 
Bias::< ±0.5 m/s; IOA:³ 0.6) Y Included in document 

Met 2000
Wind Direction Statistics per Performance Region(Gross Error:< 30 
deg; Bias:< ±10 deg) Y Included in document 

Met 2000
Temperature Statistics per Performance Region(Gross Error:< 2 K; 
Bias:< ±0.5 K; IOA³ 0.8) Y Included in document 

Met 2000Station-specific, time-series plots of hourly mean air temperature Y <<to be posted>> 
Met 2000Station-specific, time-series plots of hourly mean wind speeds. Y <<to be posted>> 
Met 2000Domain-wide spatial plots of hourly wind vectors Y Included in document 
Met 2000Domain-wide, spatial plots of hourly air temperatures N   
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CORROBORATIVE ANALYSES/WEIGHT OF EVIDENCE ELEMENTS 
Prepared by Air Resources Board 

Date:  March 1, 2007 
 

SAN JOAQUIN VALLEY AIR BASIN:  OZONE  

Historical Context 
 
Over the years, ozone has posed a persistent problem in the San Joaquin Valley Air 
Basin (SJV or Valley).  Looking at ozone air quality from an historical perspective is 
challenging because of the lack of long-term sites in this area.  Between 1975 and 
1990, monitoring began at a number of sites, but was discontinued after several years.  
Furthermore, these transient monitors did not include sites in the worst areas of the 
central and southern portions of the Basin.  For these reasons, 1990 was chosen as the 
start year for long-term trends in the SJV.  1990 is the first year for which Arvin, 
consistently one of the highest sites in the Valley, has complete data during the May 
through October ozone season.  In addition, data are available for a number of other 
typically high concentration sites, including Clovis, Edison, Parlier, and several Fresno 
area sites.   
 
Over the long-term, emissions control programs have improved ozone air quality in the 
SJV, but not to the same degree as seen in other areas of California, including the 
South Coast Air Basin.  Both the climate and geography of the Valley present significant 
challenges to progress in the SJV.  Figure 5-1 shows the 1990 to 2005 basinwide trends 
for several air quality indicators.  Because the trend lines for both federal 8-hour 
exceedance days and maximum concentrations reflect values for individual years, they 
show a fair amount of variability, with only a small amount of progress over the 15-year 
period.  The decrease in the number of exceedance days in the SJV over the last 
ten years was more substantial than the decrease in maximum concentrations.  In 
contrast to these two indicators, the other two indicators  
 
Figure 5-1:  San Joaquin Valley Air Basin Ozone Statistics 1990 to 2005 
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shown on the graph, the design value and the mean of the maximum concentrations on 
the Top 30 days, are less variable because these indicators are more robust.  While 
these two indicators show less change over the 15-year period, the 2005 values are 
lower than the 1990 values.   
 
Although not shown in Figure 5-1, perhaps the greatest indicator of ozone air quality 
improvement in the SJV is the reduction in population-weighted exposure.  This 
indicator shows a 50 percent reduction in exposure to concentrations above the level of 
the federal 8-hour standard between 1990 and 2005.  Despite the gains in improving 
population-weighted exposure, the magnitude of the problem in the SJV is severe, and 
this area will face tremendous challenges in reaching attainment.       

 
 

Assessment of Recent Air Quality Trends 
 General Basinwide Perspective 

 
Over the years, ozone improvement in the SJV has lagged behind other areas of 
California, and the Valley ranks second only to the South Coast Air Basin with respect 
to the nation�s worst ozone air quality.  Modest levels of progress have occurred in the 
SJV over the last ten years, with a 15 percent drop in maximum concentration, a 
5 percent drop in design value, and a 35 percent drop in exceedance days between 
1995 and 2005 (refer to Figure 5-1).  However, most of this improvement has occurred 
since 2003.  While values for 2006 were up slightly from 2005 (maximum concentration 
of 0.121 ppm and 86 exceedance days), they were still among the lowest values over 
the last 15 years.  Although ozone levels in the SJV are not as high as in the South 
Coast, maximum concentrations during 2006 were still more than 40 percent higher 
than the federal standard, with nearly three months of exceedance days each year.  

  
While ozone levels are still unhealthy, modest improvements over the years have 
resulted in a reduction of the extent of the problem, especially in the northern portion of 
the Valley.  The maps in Figure 5-2 are based on monitoring data and show the 
reduction in days exceeding the national 8-hour standard over the last decade (1995 to 
2005), throughout the San Joaquin Valley Air Basin, thereby providing an estimate of 
the spatial extent of the ozone problem.  Ten years ago (1993 to 1995 average map), 
more than half of the SJV experienced between 21 and 50 federal 8-hour exceedance 
days, with the worst site experiencing about 90 days.  Areas in the northern SJV were 
cleaner than areas in the central and southern Valley.  However, only a relatively small 
portion of the Basin averaged 10 or fewer exceedance days.   
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Figure 5-2:  San Joaquin Valley Air Basin Change in Federal 8-Hour Exceedance 
Days 1995 to 2005 

 
 

 
Today (2003 to 2005 average map), we see a substantial expansion of areas with 10 or 
fewer exceedance days.  Ambient concentrations in most of         
San Joaquin and Stanislaus counties are now below the level of the federal 8-hour 
ozone standard.  Much of the rest of the Valley experiences an average of only 6 to 20 
exceedance days per year.  Areas with more than 20 exceedance days are now 
generally limited to the eastern portion of the central and southern SJV.  While the 
extent of these areas is much smaller than during 1995, the areas of poor ozone air 
quality are also some of the most heavily populated (Fresno and Kern counties).  Even 
though these areas still pose a substantial challenge, the worst sites show an average 
reduction in exceedance days of approximately 35 percent over the last ten years.   

   
In summary, although there has been some progress in the SJV over the last ten years, 
the rate of progress has been slow in comparison to other areas of the State.  Overall, 
the trend lines for various air quality indicators, including maximum concentration, 
exceedance days, design value, and mean of the Top 30 concentrations, are relatively 
flat, with some year-to-year variability caused by meteorology (refer to Figure 5-1).  
Most of the progress seen over the last 15 years has occurred since 2003.  While there 
has been only a 15 percent decrease in maximum concentration since 1995, the 
decrease in the number of exceedance days has been more substantial, at close to 
35 percent.  In spite of the slow rate of progress, the ozone problem is now confined 
mostly to the central and southern portions of the Valley, as continued emissions 
reductions have been successful in shrinking the spatial extent of the problem areas.  At 
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the same time, the �clean� areas have expanded substantially, and nearly all of 
San Joaquin and Stanislaus counties now have air quality that meets the federal 8-hour 
standard.  However, although these counties are generally clean with respect to ozone, 
emissions from the northern SJV area can impact ozone air quality in other portions of 
the Valley.  

 
Regional Analyses 

 
The basinwide air quality indicators for the SJV show limited progress because they are 
dominated by the high sites, which pose the most severe problems.  However, when the 
Basin is subdivided into different regions, different patterns of progress emerge.  For the 
following discussion, the Valley is divided into three general areas, as shown in 
Figure 5-3:  the northern SJV, the central SJV, and the southern SJV.  For convenience, 
these regions are divided along county boundaries.  However, they generally represent 
three distinct areas with respect to geography, meteorology, and air quality.  While 
ozone air quality within each of the three subregions tends to be similar, the level of air 
quality and rates of progress from one area to another can vary substantially.   
 
 
Figure 5-3:  San Joaquin Valley Air Basin Subregions 
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A third of the Basin population lives in the northern SJV.  This lowland area is bordered 
by the Sacramento Valley and Delta lowland to the north, the central portion of the SJV 
to the south, and on the other two sides by mountains.  Because of the marine 
influence, which extends into this area through gaps in the coastal mountains to the 
west, the northern SJV experiences a more temperate climate than the rest of the 
Basin.  These cooler temperatures and the predominant air flow patterns generally favor 
better air quality.   
 
In contrast to the northern SJV, most of the Valley population lives in the central and 
southern portions of the Basin, in and around the Fresno and Bakersfield urban areas.  
Sites in the central and southern areas exceed the federal standard by the greatest 
margin, and geography, emissions, and climate pose significant challenges to air quality 
progress.  Similar to the northern SJV, the central and southern SJV are also low lying 
areas, flanked by mountains on their west and east sides.  The southern SJV 
represents the terminus of the Valley and is flanked by mountains on the south, as well.  
The surrounding mountains in both areas act as barriers to air flow, and combined with 
recirculation patterns and stable air, trap emissions and pollutants.  The higher 
temperatures and more stagnant conditions in these two regions lead to a build-up of 
ozone and overall poorer air quality.  In addition to the urban air quality problems, 
emissions and pollutants from these areas are transported downwind, making for even 
poorer air quality in downwind areas such as Arvin and the Sequoia National Park. 

 
ARB staff completed an analysis of ozone episodes that occurred in both the central 
and southern SJV during 2004 and 2005.  Based on these data, high ozone 
concentrations occurred as multi-day episodes more than 65 percent of the time, in both 
regions.  Furthermore, episodes with higher federal 8-hour concentrations typically 
spanned a greater number of days, with the highest concentrations occurring in the 
middle of the episode period.  During 2004 and 2005, more than 75 percent of the 
central SJV ozone episodes showed their highest 8-hour concentration at sites located 
within the Sequoia National Park.  During more than 40 percent of the episodes, 
exceedances were limited only to sites located within the Sequoia National Park.  While 
the downwind Sequoia sites tend to be the most problematic in the central SJV, is it 
interesting to note that very few central SJV episodes began prior to the start of an 
episode in the southern SJV.  In fact, nearly 90 percent of the central SJV episodes 
started on the same day or during an ozone episode in the southern SJV.  The most 
problematic site in the southern SJV is Arvin, and during 2004 and 2005, about 95 
percent of the southern SJV ozone episodes showed their highest 8-hour concentration 
at Arvin.   
 
Figure 5-4 shows the average number of exceedance days during 1995 and 2005 for 
each of the subregions mapped in Figure 5-3.  Two sites, Sequoia National Park-Lower 
Kaweah and Arvin are plotted separately, and therefore, data for these two sites are not 
included in the totals for the central and southern SJV areas.  The Sequoia National 
Park-Lower Kaweah and Arvin sites are located downwind of the Fresno and 
Bakersfield urban areas, respectively, and tend to have poorer air quality.   
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The northern SJVAB continues to be far cleaner than the other areas of the SJV.  Over 
the last decade, the number of exceedance days in this area has decreased about 
70 percent.  During 2005, about 80 percent of the days during the May through October 
ozone season were below the more stringent State 8-hour standard.  However, while 
the number of days in this region has shown improvement, Modesto stands out as the 
high site in the northern SJV. 
 
 
Figure 5-4:  San Joaquin Valley Air Basin Change in Number of Federal 8-Hour  

Exceedance Days by Subregion 1995 and 2005 
 

                             

Number of Exceedance Days 
During 1995 and 2005

0

10

20

30

40

50

60

70

80

90

100

Northern SJV
Central SJV

Southern SJV

Sequoia-Lower Kaweah Arvin

# 
of

 E
xc

ee
da

nc
e 

D
ay

s

1995 2005

 
          

 
From north to south, the severity of the ozone problem in the SJV generally increases.  
Between 1995 and 2005, the number of exceedance days at sites in the central SJV 
(excluding the Sequoia area) decreased 55 percent.  Although the decrease is still 
relatively high, the number of days in the central SJV during 2005 was five times higher 
than in the northern SJV.  The number of exceedance days in the southern SJV 
(excluding Arvin) decreased about 65 percent during the last decade, and the number of 
exceedance days during 2005 was just slightly higher than the number of days in the 
central SJV.  With respect to days below the State 8-hour standard, about 40 percent of 
the days during the ozone season were below this level in both the central SJV and the 
southern SJV areas during 2005.  Similar to the basinwide trends, most of the progress 
in the central and southern SJV subregions has occurred since 2003. 
 
The sites downwind of the Fresno and Bakersfield urban areas continue to pose the 
most severe problems in the SJV, and improvements in these areas have been much 
slower than in other areas.  Arvin has always been one of the high sites in the Basin.  
Between 1995 and 2005, federal exceedance days declined about 30 percent, which is 
lower than the rate seen at other sites in the southern  
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SJV region.  In contrast, sites located at higher elevations in the Sequoia National Park 
have shown worsening ozone air quality over the last several years.  Between 1995 and 
2005, the number of federal exceedance days actually increased more than 75 percent 
at the Sequoia-Lower Kaweah site.  This increase highlights the problem of transported 
emissions and pollutants from the upwind urban area.  The Sequoia-Lower Kaweah site 
was used in this comparison because it is a long-term site with data for both 1995 and 
2005.  However, it should be noted that during 2005, the Sequoia-Kings Canyon site 
had even poorer air quality.  In fact, during 2005, the Kings Canyon site had the same 
number of exceedance days as Arvin, as well as a similar maximum concentration. 
 
Similar to exceedance days, concentrations have also been decreasing at a faster rate 
in the urban areas than at Arvin or Sequoia.  Peak concentrations, as measured by the 
mean of the Top 4 daily concentrations, decreased only 3 percent over the last five 
years at Arvin and increased in the Sequoia area.  However, the same indicator 
decreased at twice that rate in the Bakersfield and Fresno urban areas.  Today, the 4th 
highest 8-hour ozone concentration averages 0.095 ppm for sites in both urban areas, 
compared with 0.105 ppm five years ago.  Similarly, the mean of the Top 30 
concentrations for both urban areas is declining and is now close to the level of the 
federal standard.  The mean of the Top 30 concentrations is 0.084 ppm for the 
Fresno/Merced area and 0.089 ppm for the Bakersfield region.  Five years ago, both of 
these urban areas had mean Top 30 concentrations greater than 0.100 ppm.  Although 
the mean of the Top 30 concentrations is not directly comparable to the federal 
standard, it is a fairly stable statistic that is less influenced by year-to-year changes in 
meteorology.  Therefore, it provides an indication of how concentrations on the worst 
days of the year are changing over time. 
 
In summary, there have been changes in the patterns of exceedances on a subregional 
basis in the SJV over the last ten years.  Today, the numbers of exceedance days in all 
areas except the Sequoia region are smaller than they were ten years ago.  The most 
progress occurred in the northern SJV, and ozone concentrations in this area are now 
below the level of the more stringent State 8-hour standard 80 percent of the time 
during the ozone season.  Trends in peak 
ozone concentrations reflect similar subregional differences.  Based on current air 
quality and past trends, the areas downwind of Bakersfield and Fresno pose the most 
difficulty for attainment.   

 
 
Meteorology and Air Quality Trends 
 
Ozone in the ambient air is the result of several factors, two of the most important being 
pollutant emissions and meteorology.  The meteorological and photochemical 
processes leading to ozone formation are somewhat complex, involving interactions 
both at the surface and in the upper air.  However, they can be characterized in very 
general terms:  strong sunlight and weak dispersion generate relatively high ozone 
levels, while weak sunlight and strong dispersion generate relatively low ozone levels.  
Meteorology, or weather conditions, can vary widely, and these day-to-day conditions 
strongly influence ambient ozone concentrations.   
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The previous trends discussion looked at air quality as measured at ambient monitoring 
sites, without any consideration of or adjustment for meteorological variability.  The 
following discussions characterize the effects of meteorological conditions on ozone 
concentrations and use different methods of accounting for meteorological variability.  
These analyses are an effort to better understand the impact of meteorology on air 
quality and thereby track improvements attributable to emissions reductions.  One of the 
goals of these analyses is to determine the role meteorology has played in the SJVAB, 
where ozone improvement has lagged behind other areas of the State.  Although ozone 
improvements have been slower to occur in the SJV, the following analyses show that 
modest progress has occurred.   
 
High Ozone Forming Potential  
 
As one approach to help understand the types of meteorological conditions leading to 
high ozone concentrations, ARB staff completed an analysis of ozone and meteorology 
using Classification and Regression Tree (CART) techniques.  The CART analysis 
determined rules that separated days into 15 groups, based on the degree to which 
weather conditions favor ozone formation.  The CART rules used daily data for surface 
air temperature, air temperature at 1500 meters1, wind speed/direction, atmospheric 
stability, and other factors in relation to daily maximum 8-hour ozone concentrations.  
From the 15 groups, a subset with high average ozone levels and containing on 
average about one-third of the ozone season were considered to represent high ozone 
forming potential (OFP).   
 
The analysis, presented in Figure 5-5, shows the number of days with high OFP along 
with the number of days exceeding the federal 8-hour ozone standard each year (three-
year moving means).  The changes in exceedance days relative to the changes in high 
OFP days helps distinguish changes due to meteorology from changes due to 
emissions reductions.  Progress is shown when the number of exceedance days 
decreases in relation to the number of high OFP days.    
 
The two lines generally track together, indicating that year-to-year changes in 
exceedance days have been largely attributable to year-to-year changes in weather, 
rather than changes in emissions.  Relative to the high OFP line, however, the number 
of exceedance days has decreased.  During the 1990�s, the trend for exceedance days 
averaged 14 days above the trend for high OFP days.  Since 1999, however, the trend 
for exceedance days averaged 4 days below the trend for high OFP days, indicating a 
�real� decrease of about 18 days. 

                                            
1 Above sea level 
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Figure 5-5:  San Joaquin Valley Air Basin Three-Year Means of Federal 8-Hour 
Exceedance Days and High OFP Days 1990 to 2005 
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Furthermore, the unsmoothed trends in Figure 5-6 show the 68 exceedance days 
measured in 2005 was a new low for the Basin (note that the 68 exceedance days 
reflects only those occurring during the May through October ozone season).  Three 
years, 1990, 1997, and 1999, had OFP values similar to 2005, but exceedance days 
during these years averaged 13 days above the OFP trend.  In contrast, the 68 
exceedance days measured during 2005 were 13 fewer than the number of high OFP 
days.  These results indicate that some real progress in reducing ozone is now taking 
place in the SJV, as increasingly adverse meteorological conditions are needed to 
create ozone levels exceeding the federal 8-hour standard. 
 

Meteorologically Adjusted Trends 
 
As discussed above, meteorological parameters such as temperature, pressure, and 
wind speed are systematically correlated with sunlight and dispersion, and they can be 
used in formulas that predict daily ozone levels.  As a second method to address the 
role of meteorology, a statistical model that predicts daily maximum ozone on the basis 
of daily meteorological data was used to adjust daily ozone observations. 
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Figure 5-6: San Joaquin Valley Air Basin Federal 8-Hour Exceedance Days 
and High OFP Days 1990 to 2005 
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First, days from the May through October ozone season for the years 1990 to 2005 
were assigned to separate groups based on pressure and temperature gradients, along 
with selected wind speeds and directions.  Together, three of the groups accounted for 
the vast majority of exceedance days during the ozone season in the San Joaquin 
Valley.  For each of these groups, data from 1990 through 1993 were used to calibrate 
a within-group model to predict daily maximum 8-hour ozone from daily weather data.  
The limited span of years was used for calibration so that when it was applied for all the 
years (1990 through 2005), it would provide a level playing field for meteorological 
effects, apart from the influence of changes in emissions.   
 
Met-adjusted trends are presented in the following three figures.  The figures are based 
on data for basinwide daily maximum ozone concentrations after these have been 
reconciled to long-term meteorological norms regarding group frequencies and 
concentrations within each group.  The three lines on each graph represent the mean of 
the Top 10, Top 20, and Top 30 met-adjusted concentrations.  The trends in Figures 5-8 
and 5-9 were smoothed using a three-year moving mean, because the process of 
met-adjustment does not remove all meteorological effects perfectly, and other factors 
also affect the year-to-year changes. 
 
Figures 5-7 and 5-9 show that ozone declined approximately five percent from 1990 to 
2005.  An upswing in the trend from 2001 to 2004 may be attributable to meteorological 
effects for which the process of met-adjustment is incomplete.   
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Figure 5-7: San Joaquin Valley Air Basin Ozone Trends 1990 to 2005 Adjusted 
  for Meteorology 
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Figure 5-8: San Joaquin Valley Air Basin Three-Year Mean Ozone Trends  
  1990 to 2005 Adjusted for Meteorology 
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Following the upswing, the met-adjusted values for 2005 reached a new low for all three 
indicators, indicating that modest improvement (5 percent) in ozone occurred in the San 
Joaquin Valley in the 2000s, compared to the 1990s.  It is also noteworthy that this 
progress has been similar for all three indicators:  mean of the Top10, Top20, and 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Appendix F: Photochemical Modeling Support Documents  
2007 Ozone Plan 

Appendix F-149 

Top30 ozone concentrations.  This shows that the Top 30 (top 16 percent2) summer 
ozone concentrations have responded very similarly to emissions reductions in the SJV 
since 1990. 
 
 
Figure 5-9: San Joaquin Valley Air Basin Ozone Trends 1990 to 2005 Adjusted  
  for Meteorology and Expressed as a Percentage of the Base Year 
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The above analyses use different methods to account for the variable impacts of 
meteorology on ozone air quality.  Results of these analyses confirm that progress has 
occurred in the San Joaquin Valley Air Basin, especially during the last several years.  
Although adjusting ozone air quality for meteorology does not change the overall 
flatness of the trend in the SJV throughout most of the analysis period, it does show 
some measure of real progress during the most recent years. 
 
Emissions and Precursor Trends 
 
Oxides of nitrogen (NOx) and reactive organic gases (ROG) are precursors to ozone.  
Emissions controls have reduced the amounts of these precursors throughout the 
Basin, resulting in the modest improvement in ozone air quality observed in the SJV.  
The following sections describe the NOx and ROG emissions trends in the SJV since 
1990, as well as the amounts of these precursors measured in the ambient air.  
 
Emissions Trends 
 
Emissions controls have substantially reduced the amounts of both ROG and NOx 
emitted by various sources throughout the San Joaquin Valley.  Figure 5-10 shows the 
estimated basinwide trend in these precursor emissions from 1990 to 2005.  The totals 
                                            
2 The May � October ozone season has 184 days, of which 30 is 16%. 
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reflect estimates for the summer season in tons per day and do not include emissions 
from natural sources.3    
 
 
Figure 5-10:  San Joaquin Valley Air Basin NOx and ROG Emissions 1990 to 2005 
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Since 1990, there has been a steady decrease, basinwide, in both ROG and NOx 
emissions, at an average rate of about 2 percent per year for both precursors.  
However, the overall reduction in ROG emissions (35 percent) has been greater than 
the overall reduction in NOx emissions (25 percent).  Furthermore, the level of NOx 
emissions (in tons per day) is greater than the level of ROG emissions throughout the 
time period.  The relative amounts of the two precursors have been fairly constant over 
the sixteen years, and the ratio of ROG to NOx emissions has remained relatively 
stable, with annual ratios ranging from 0.73 to 0.62, and averaging 0.66 for all years.   
 
Figures 5-11 and 5-12 show the emissions trends for the three SJV subregions, which 
look very similar to the basinwide trends.  In all three areas, NOx  
emissions are at a higher level than ROG emissions over the entire time period.  The 
overall average ROG to NOx emissions ratios are 0.67 for the northern SJV, 0.74 for the 
central SJV, and 0.56 for the southern SJV.  The percentage reductions of ROG and NOx 
vary by subregion, with all three areas showing a greater percentage of ROG reduction.  
Overall, the greatest reductions (with respect to both percentages and tons per day) 
occurred in the southern SJV.   
 
 

                                            
3 ARB did not publish an emissions inventory for the 1992 calendar year.  Historical point source emissions data are 
utilized in the construction of emission trends.  Therefore, to avoid any misrepresentation of the trend data, 1992 is 
left out rather than being mathematically estimated with either interpolation or backcasted information. 
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Figure 5-11:  Northern and Central SJV ROG and NOx Emissions 1990 to 2005 
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Figure 5-12: Southern SJV ROG and NOx Emissions 1990 to 2005 
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Precursor Trends 
 
As a result of the reduction in overall emissions as estimated by the emissions 
inventory, amounts of ROG and NOx in the ambient air have also been reduced.  
Ambient monitoring data from the Photochemical Assessment Monitoring Stations 
(PAMS) network plotted in Figure 5-13 show reductions in both 
precursors.  Since 1994, ROG, as measured by the PAMS network in the SJV, shows 
an overall reduction of approximately 50 percent.  Coupled with the  
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reduction in ROG is a reduction in the reactivity of the hydrocarbon mix (also 
approximately 50 percent from 1994 to 2004).  During this same timeframe, ambient 
NOx concentrations decreased approximately 60 percent, with most of the decrease 
occurring between 1994 and 1995.  Between 1995 and 2004, ambient NOx 
concentrations were flatter, with only a modest reduction of about 5 percent.  Because 
ambient ROG levels have changed faster than NOx levels, the ratio of ROG to NOx has 
decreased from 5.0 in 1994 to 2.9 in 2004.  The overall trends from the ambient 
monitoring network are generally consistent with the trends in estimated emissions in 
that they both show ROG decreasing at a faster rate than NOx, especially during the 
last decade.   
 
 

Figure 5-13:  San Joaquin Valley Air Basin Summer Morning Average ROG, 
Reactivity, and NOx at PAMS Stations 
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While both the emissions inventory derived ROG to NOx ratios and the ambient ROG to 
NOx ratios have been declining, it is interesting to note that the ratio of ROG to NOx is 
less than 1.0 based on the emissions estimates, while the ratio is greater than 1.0 
based on the ambient data.  Some of this difference may be due to the fact that the 
ambient PAMS data are collected from 5:00 to 7:00 a.m., during which time ambient 
NOx typically peaks from morning commute traffic.   In contrast, the emissions 
estimates reflect typical summer day averages.  Further work is ongoing to understand 
these differences. 
 
 
 
 

* 3-hour ROG/PAMS samples were from either 5-7 am or 4-6 am.  The same 55 compounds were used for 1994-2004. Several samples with very high mixing 
ratios (orders of magnitude higher than the rest) for one or more compounds were identified/excluded. 
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Appendix G:  Town Hall Meeting Suggestions 
 
This Appendix contains verbal and written comments collected at the series of Town 
Hall meetings the District held from July 26-28, 2006.  The meetings were held in 
Bakersfield, Delano, Fresno, Huron, Modesto, and Stockton, and approximately 300 
people attended. 
 
These comments are sorted by jurisdictional authority and by topic.  They are numbered 
for reference only. 
 
 
 

Ref. # Town Hall Comment District Response 

 
District: Agricultural Sources 

1 

Agricultural burning, fireplace, and ISR rules were 
not derived to clean our air per se, but to regulate it. 
Even though the District has begun to regulate 
fireplace use, it still allows agricultural burning to 
continue (Rule 4103).  

2 

Encourage farmers to burn dry prunings and 
orchard debris during periods free of inversion 
layers.  Let farmers decide how to dispose of 
orchard prunings, but they should be told when the 
best days to burn are. 

The District’s Governing Board adopted rule 
amendments to District Rule 4103 for Phase I 
and Phase II in 2004 and 2005, respectively.  
Future amendments are scheduled to further 
curtail ag burns, as required by state law.  Please 
see S-AGR-1 in App. I for more details of District 
efforts to limit ag burning.  In addition, the 
District’s Smoke Management Program (SMP) 
manages smoke pollution caused by open 
burning, including hazard reduction and 
prescribed burning, with meteorological 
conditions as the basis for allowing or not 
allowing burns to occur.  Please see the District 
website for more details about the SMP. 

3 
Make the conversion of diesel irrigation pump 
engines to electric motors voluntary.  Electric 
motors are inefficient and strain the electric grid. 

Public utility companies have indicated that grid 
capacity is able to handle increased demands 
from electric conversion to power ag pumps.  
Incentivizing use of electric motors is a viable 
option and participation is voluntary.  Please see 
comment # 251. 

4 Stop giving waivers and delays to agriculture. State law mandates that agriculture sources are 
now subject to District regulation. 

  
District: Stationary and Area Sources 

5 

With the prevailing winds into the Valley through the 
mountain passes, the Bay Area needs more 
stringent ozone controls that apply to all areas 
(whereas the beach areas are not included 
currently). 

The BAAQMD governing board recently adopted 
the 2005 Ozone Strategy.  Both the BAAQMD 
and the District are continually addressing ozone 
transport issues.  More stringent state ozone 
standards will require further controls to be 
implemented by the BAAQMD. 
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Ref. # Town Hall Comment District Response 

6 

The District should consider the Positive Charge 
Clean Air Restoration Device, which is like an Ionic 
Breeze Air Purifier.  It would generate wound 
electro magnetic field.  The original test device 
(described in comment letter) should be 100 square 
acres.  Each battery could purify millions of cubic 
feet of air. 

Comment noted.  The commenter may submit 
this to the US EPA for further technical 
evaluation of its merits. 

7 The plan should include short and long-term 
solutions. 

Comment noted.  The District strategy is to 
expedite NOx reductions, since modeling shows 
that attainment of ozone standards is NOx 
driven, and this approach is beneficial, as well, to 
attainment of the PM2.5 standards. 

8 
Increase incentive funding by fining bad actors who 
are not using proven technology to decrease 
emissions.  Put fines in regulations. 

Comment noted.  Incentive funding must come 
from reliable sources in order to sustain 
programs effectively. 

9 Need to revise all of its ERC banking Comment noted. 
10 No more credits for polluting industries. Comment noted. 

11 Reevaluate definition of stationary engines 
Stationary engines’ definition come from the 
federal CAA and is beyond the District’s 
authority. 

 
District: Advanced Emissions Reductions Options (AERO) Programs 

12 
District has not designed current programs 
(incentive, Alt Com, etc) effectively, need to outline 
specific program will work 

13 Voluntary and creative doesn’t work 

14 AERO strategies are interesting and should be 
studied further. 

15 AERO is not best approach.  We need to do 
everything, not just what is cost-effective. 

16 
AERO should be the last resort and there should be 
proof that no technology exists to achieve the 
reductions. 

Comments noted. Please see App. K for 
descriptions of AERO programs. 

 
District: Behavioral Changes/Public Education 

17 Need to focus on getting individuals to control their 
own emissions 

18 Mega High School kids driving cars 

19 Students should not be allowed to drive to high 
school 

20 
What can each one of us do to make the 
environment better, we can each do more, we can 
do our part 

21 More people to ride bikes 
22 Making personal changes/choices important 

23 In marketing, what is the comfort zone, we are 
swayed by marketing 

24 Daily tip in news and TV 

(This response addresses comments 17 – 42 
some of which appear on the following page) 
Comments noted.  Several programs are being 
proposed to encourage greater public 
participation in clean air efforts, and these are: 
Trip Reduction, Expanded Spare The Air Day, 
Green Contracting, Heat Island Mitigation, and 
Alternative Energy and Energy Conservation.  
Future episodic control strategies are also being 
studied, and these are being designed to be 
similar to the highly successful fireplace rule.  
The District invites further comments and 
suggestions to engage all residents to adopt 
behavioral changes beneficial to healthy air. 
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25 Going to have to dig deep and ask people to 
sacrifice 

26 
Suggests a celebration of the air, improving air 
quality., Everybody’s responsibility, One thing 
lacking is education (in some issues). 

27 Choices all of us make each day that can help 
improve the air. 

28 More money for advertising on television 
29 Incentives for biking to work.  
30 Incentives to live in the town that you work. 

31 The District should do more to inform voters about 
what to do to help clean the air. 

32 Be educators-for both citizens and the governing 
board about the problems and solutions. 

33 
It is easy to blame business for pollution, but we are 
all part of the problem.  The District needs to adopt 
more rules like the ISR rule. 

34 Individualized transit marketing. 

35 
Sell, sell, sell!  Sell, market “green” ideas.  Kids 
need to know it’s cool to drive fuel-efficient cars and 
ride bikes to school and work.  Set good examples!

36 
Have an on-going public education program 
showing people the various small and large things 
they can do to reduce air pollution. 

37 
Also, have a ride-2-school day on your bike for 
middle and high schoolers, also for adults to ride to 
work. 

38 Need to use simpler language 

39 Try to give parts of the presentation in Spanish, 
Have Powerpoint in Spanish 

40 Wondering how much outreach has been done 

41 District need to focus on drivers for behavioral 
change, over time behavior becomes natural 

42 Support education of sustainable energy 

 

 
District: Composting Facilities 

43 Regulate composting facilities. 
44 Biosolids need to be regulated 

The District is currently developing a rule to 
cover composting. 

 
District: Confined Animal Facilities 

45 We need to do something about VOCs from 
manure. Please refer to the District’s Rule 4570. 

46 Dairies need to really pay the full costs of the 
pollution they are causing. 

47 Dairy Rule…District needed to go further 
48 Regarding dairies, science wasn’t there 

This 8-Hour Ozone Plan contains a control 
measure that expands the applicability of the 
current dairy rule.  Please see App. I, Confined 
Animal Facilities (S-AGR-2). 
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49 Why no offsets of dairy industry? 

Federal law does not require offsets for minor 
sources of fugitive emissions.  State law prohibits 
districts from requiring offsets until an ERC-
generation protocol is established.  District staff 
is currently evaluating this issue. 

50 
Rule 4570 is the most stringent regulation for 
dairies in the country and it should be given time to 
work. 

51 

Regulate confined animal facilities!  By-right system 
does not work to control/monitor VOC.  Do it now.  
These are not small family dairies, and they are not 
local businesses.  They are out-of-areas 
corporations that are shifting their costs to Valley 
residents’ health and safety, and not creating any 
benefit to Valley residents. 

Comments noted. 

52 Rescind and revise the large confined animal 
facility rule 

State law prohibits the District from rescinding 
the CAF rule.  As stated previously, the District is 
proposing expanding its applicability. 

53 Strongly believe mega dairies should not exist in 
central Valley 

Although the District does not have zoning 
authority to prevent dairies from moving into the 
Valley, dairies in the Valley must comply with 
District rules. 

54 Dairies are getting larger, No justification for large 
facilities, think twice about permitting large dairies 

The District cannot withhold a permit based on 
the size of a dairy. 

55 
Dairies are major problem, wants to limit the size, 
Dairies are dirty, smell, ugly in CA – in east coast 
dairies are cleaner in appearance 

56 Accepted huge out of town dairies which have been 
regulated out of other areas 

57 Create limit of number of cows each dairy has 

58 
I suggest following the model of San Bernadino 
County, putting a cap on the amount of dairies 
allowed. 

59 Find a way to prohibit mega dairies or disincentives 
for moves 

Dairy size is under the jurisdiction of land use 
agencies. 

60 Often hear CAFOs bring employment, but only 
earned just over $8 per hour 

Comment noted.  Please see the socioeconomic 
analysis done for the adoption of Rule 4570 in 
6/15/06. 

 
District: Fires and Hazard Reduction 

61 

Weeds, grasses, and brush along highways, hills, 
and other properties should be burned on 
authorized good-burn days to minimize smoke-
related problems. 

Please see Rule 4106.  Also, Prescribed Burning 
& Hazard Reduction Burning (S-GOV-6) in App. I 
contains more explanation about this source 
category. 

 
District: Flares 

62 The flare rule needs to be tightened. To be as 
tough as South Coast and Bay Area. 

63 On 7th Standard Road, flare is always on, gas 
burning is damaging our air 

 
Data from the Bay Area and South Coast 
AQMDs will be evaluated to analyze the 
effectiveness of Flare Minimization Plans.  
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64 Need to do something about flares burning late at 
night, should charge them for flares 

Please see Flares (S-IND-21) in App. I. 

 
District: Fugitive Windblown Dust 

65 New rules for vacant lot weed control.  Bare direct 
surface gets picked up on windy days. 

66 Make voluntary any rule that would require farmers 
to disturb the soil. 

67 Fun of dirt road should not be allowed…just say no
68 Dust on the canal banks and road in Fresno county
69 Shoulders need to be sealed, too much dust 

This is a PM-related issue.  It will be addressed 
during the PM2.5 planning process in 2007. 

 
District: Health Issues 

70 Outdoor air pollution is bad for asthmatics. 

71 Public Health Agency, but feels not doing a good 
job of protecting the public 

72 Crisis occurring, huge health costs 

Studies like the Hall study increase 
understanding of the actual health costs of air 
pollution in the Valley.  Future studies will further 
this knowledge.  The health costs are higher for 
PM2.5 than for ozone, so the District will be able 
to do even more to decrease potential health 
costs with the 2008 PM2.5 Plan. 

73 Valley Fever Possible links between Valley Fever and air 
pollution are not well understood.  

74 Air District not agency of commerce but agency of 
health 

While the District’s highest priority is public 
health, the District also has a legal responsibility 
to consider the economic impact of its actions. 

75 Now are hearing the interests of the community.  
Interest is health 

76 Air Quality issue tied to health problems 
77 Public is the one who pays the price 
78 Cost of disease but what about cost of death 

Comments noted. 

79 Need to do something soon, do it for the kids 
Comment noted.  The control strategy proposed 
in the 2007 Ozone Plan will result in air quality 
improvements in the near future. 

80 
Need to include public health as part of analysis, 
rule making fails to calculate positive public health 
benefits and that cost impact 

The public health costs associated with individual 
rules may be relatively small and/or difficult to 
quantify, in contrast to the overall impacts as 
quantified by the Hall study.  Future studies like 
the Hall study will further the District’s 
understanding of the possible health costs 
associated with air quality. 

81 Standard is damaging the health of the Valley 

The intent of the District’s plans is to bring the 
Valley into standards set by EPA, which are 
based on public health studies and involve 
extensive peer review and public comment. 

82 Doctor and air specialist on board 

The District has expressed previously that the 
current constitution of the Governing Board have 
been effective in tackling the District’s air quality 
issues, as evidenced by many regulations 
adopted, including the fireplace rule, the CAF 
rule, the ISR rule, the school bus rule, etc. 
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83 In Jane Adams 3rd highest number of kids with 
asthma 

84 Concerned about asthma, health, air quality 
85 Embrace more public health 
86 Subsidy to all polluters. From the public’s lungs. 
87 Mandate health, SB 999 

88 Our Valley has high health cost and crop loss 
numbers due to ozone levels. 

89 

Should establish health goals that everyone buys 
into that could be tracked to determine progress.  
One agency needs to be responsible to track 
respirator health improvement. 

Comments noted. 

90 Protect the most vulnerable The federal standards are set to protect the 
sensitive groups. 

91 Prioritize pollution sources by health impact 
Comment noted.  In some cases, future studies 
may increase understanding of speciated health 
impacts. 

92 We need to quantify health issues. 

Health issues are continually quantified by 
various agencies and groups, and the best 
available health studies are consider by EPA 
when the NAAQS are set. 

93 Any delay in attainment of the standards will have a 
high cost to public health. 

Comment noted.  The District is committed to 
bringing the Valley into attainment as soon as is 
practicable. 

94 

We are all paying the costs NOW, so why are you 
scared to make polluters pay to prevent these air 
problems?  Why do they get to wait to pay when 
our lives are affected today?  Each day this board 
delays imposing emission controls means death, 
harm, and severe health problems for us and out 
children. 

The District is committed to balancing all of its 
responsibilities.  The District must base its 
approach on the best available science and 
technologies to ensure the most effective 
improvements to the Valley’s air quality. 

 
District: Incentives and ISR Programs 

95 
Command and control is not always the best 
answer, often incentive programs can provide 
greater reductions 

96 

When selling a home, the seller is required to 
disclose things like lead-based paint, asbestoses, 
and mold because of the hazards they pose.  I think 
people buying homes in the Valley should have to 
sign some sort of document indicating that they 
understand they are buying a home in an area with 
poor air quality.  

97 

For what someone can spend on gas-powered lawn 
equipment, they can change their landscape so that 
mowing won’t be needed.  Perhaps regulations can 
be passed to limit the amount of lawn a home can 
have. 

98 The District needs to defend the ISR rule. 

(This response addresses comments 95 – 101 
some of which appear on the following page) 
 
Comments noted.  The District is committed to its 
ISR rule.   
 
Please see Indirect Source Review 
Enhancement (M-OTH-8) in App. I of this plan.  
Future control options are described, but the 
District is not making recommendations at this 
time, pending examination of legal limitations in 
state law. 
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99 Charge more through ISR (indirect source review), 
Make smaller developer pay ISR 

100 ISR fee discounts to businesses with air programs.

101 

All new development should completely offset new 
sources of air pollution.  Leapfrog and new town 
development should be discouraged because these 
create longer commutes to city centers.  These 
should be assessed impact fees if they are built. 

 

 
District: Monitoring 

102 Expand scope of studies with more monitors in 
mountain communities 

103 Additional monitoring stations in Kern County. 

The District’s monitor locations are selected to 
meet federal requirements, including 
requirements that the monitors be placed to 
measure representative concentrations as well 
as concentrations in air pollution hot spots. 
Please see Figure 1-3 in Chapter 1 of this Plan 
for a map of monitoring station locations to 
include mountain areas and Kern. 

 
District: Oil and Gas Production 

104 Stop evaporation ponds in oil field Please see Crude Oil Sumps (S-PET-13) in App. 
I of this plan. 

 
District: Research 

105 Actions need to be based on good sound science The District concurs. 
106 Research studies Comment noted. 

107 Remote sensing At this time, remote sensing does not appear to 
be the most cost effective option. 

108 District has shown that science based approach is 
good 

109 
The science needs to be better developed to 
identify controls for dairies.  The industry has made 
its facilities available to do research. 

110 Be innovators-be the best at what we do. 

Comment noted. 

 
District: Public Outreach 

111 Need to use simpler language This plan was written with readability in mind. 

112 Try to give parts of the presentation in Spanish, 
Have Powerpoint in Spanish 

The District provides English to Spanish 
translation in workshops for plans and governing 
board meetings, as often as possible. 

113 Wondering how much outreach has been done 

The District is committed to effective public 
outreach.  Please see Expanded Spare-The-Air 
Programs (M-OTH-9) in App. I of this plan and 
check the District website for public service 
updates and other outreach services. 

114 
Fresno fair and mass transit!  Print coupons in the 
Bee for free bus passes to the Fair.  Additional bee 
sales funds get donated to air district funding. 

Based on the current transit system in the San 
Joaquin Valley, this does not appear to be a cost 
effective measure at this time.   
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115 
SJVAPCD just doesn’t make it as an acronym.  
How about inventing one that fits the bill and people 
can identify your agency with your mission. 

Comment noted. 

 
District: School Buses 

116 Replace pre-1999 school buses ASAP Please refer to the District’s recently-adopted 
school bus rule. 

117 

Ask school districts to reduce bus trips by x%; 
maybe ask students to walk farther, use 
neighborhood elementary schools as pick up 
points. 

These issues are governed by individual school 
districts.  There may be safety issues involved.  
Limiting bus trips may actual encourage 
increased car use, which would be detrimental to 
air quality. 

 
District: Spare the Air Days 

118 Free tickets on STA days 

Based on the current transit system in the San 
Joaquin Valley, this does not appear to be a cost 
effective measure at this time.  The District 
encourages residents to utilize public transit.  
Many residents may find that they can save 
money using transit rather than using their cars. 

119 

Partnering with community organizations can help 
leverage precious public dollars to make a lasting 
impression on citizens.  These programs, coupled 
with consistent Spare the Air messages and 
solutions can result in smart choices and improved 
air quality. 

The District concurs.  The District’s partnership 
with the American Lung Association for the 
school flag program is one such successful 
program. 

120 Regulate spray painting on windy days. 
It is not evident that spray painting on windy days 
results in more of an air quality impact than on 
non-windy days. 

121 
Stockton does not seem to honor Spare the Air 
(e.g. no free transit). Free transit should be 
available locally, not just for rail commuters. 

122 
The Bay Area Air District offers free public 
transportation on Spare the Air Days.  What 
incentives does this District offer? 

The District does not offer free transit (neither 
buses nor rail) on STA days because based on 
the current transit system in the San Joaquin 
Valley, this does not appear to be a cost effective 
measure at this time.  The District encourages 
residents to utilize public transit.  Many residents 
may find that they can save money using transit 
rather than using their cars. 

123 Incentives for transit and vanpool programs. 

Please see Employer-based Trip Reduction 
Programs (M-TRAN-2) in App. I of this plan.  The 
District is committed to reducing vehicle miles 
traveled (VMT) in the district. 

 
District: Stronger Rules 

124 

Plenty of rules out there that the District has 
declined to adopt (ex: NSR exempt Ag from 
offsets). Need to review the most stringent 
measures in other areas 

The District has analyzed rules from other air 
districts, including South Coast AQMD. The 
District has left “no stone unturned”, but the 
District must give priority to those rules that will 
achieve the most reductions earliest. 
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125 
Need to make sure we are getting the most 
reduction out of each rule, Urgency of problem 
merits strongest rule possible 

The District has exhaustively assessed all 
existing rules for opportunities for strengthening.  
The District must give priority to those rules that 
will achieve the most reductions earliest.  The 
District’s rule adoption schedule must allow 
adequate time for the public process.  The 
District must, in some cases, consider improved 
technologies that will be available in the near 
future (such as Tier 4 engines) 

126 
Holding off on extreme measure b/c they impact 
quality of life, but they are actually limiting quality of 
life 

127 Make big-picture suggestion: should abandon 
concept of reasonable, cost-effective controls. 

The District has a legal responsibility to consider 
the socioeconomic impacts of its rules. 

128 Feels that District not interested in ideas for small 
reductions. 

129 The District should move with urgency and not 
worry to much about cost-effectiveness 

The District must give priority to those rules that 
will achieve the most reductions earliest.  The 
District has a legal responsibility to consider the 
socioeconomic impacts of its rules.  The District’s 
rule adoption schedule must allow adequate time 
for the public process. 

130 
Strengthen every existing rule to require the 
maximum achievable reductions at the earliest 
possible date. 

131 Talks about improving rules such as flares rule, 
boiler rule, LCAF rules. 

The District has exhaustively assessed all 
existing rules for opportunities for strengthening. 

 
District: Urban Forestry/Cool Cities Programs 

132 Encourage District to look at smaller communities 
to see how to fund and support urban forestry 

133 

Investing in tree planting through incentives, 
volunteer efforts, and various local ordinances can 
provide some air pollution reductions.  Many 
jurisdictions are supportive of this type of strategy.  
We know trees are good for air quality, and with 
data from a study out of UC Davis and the Tree 
Foundation, we can prove it. 

Further study may be needed to quantify the 
emissions reductions that may be associated 
with tree planting.  The District’s control strategy 
must achieve quantifiable emissions reductions. 

134 Want sidewalks and trees…can walk and clean the 
air 

The District emphasizes walkable communities in 
its “Air Quality Guidelines for General Plans,” and 
sidewalks are an element of ISR.  Overall, the 
ultimate authority belongs to land use agencies. 

 
State: Fuels 

135 Would it be possible for the old diesel engines to 
use biodiesel? 

136 

Biofuel is an option to consider for diesel engines; 
vegetable oil and other non-petroleum based 
biofuel does not pollute.  Berkeley currently uses it 
in its city vehicles.  The District should encourage 
cities to use vegetable oil biofuel for diesel engines.

Biodiesel’s merits lies with other concerns (such 
as PM and toxics) other than it’s NOx potential 
as an ozone precursor. 

137 Support Natural Gas “Fuel neutrality” is now possible due to the 
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138 Support E85 pacific (ethanol). advances made to have cleaner engine 
emissions in all fuel types. 

139 Increase fuel standards 

140 
Increase fuel efficiency standards and emissions 
controls on passenger vehicles and heavy duty 
trucks 

State law vests the authority to the ARB with 
regards to fuel standards. The state has 
jurisdiction over mobile sources.  However, the 
District plans to provide incentives to hasten the 
turnover of vehicles. 

 
State: Mobile Sources 

141 
Consumer education on cars should be offered, like 
how greencars.com lists the best and worst cars for 
the environment. 

Comment noted.  The District’s public education 
unit constantly reminds the general population 
about wiser choices to protect the environment. 

142 

Raised trucks should be banned.  There is no 
practical reason to raise a truck, and it makes the 
mileage even worse.  Although the District doesn’t 
regulate vehicles, perhaps something can be done 
about the businesses that raise trucks for people.  
Perhaps there can be a limit on how high a truck 
can be raised, like no more than 4 inches beyond 
factory height. 

Comment noted.  As said, it is beyond District 
authority to regulate the operation of vehicles. 

143 

As an initial step, and to get more money for 
alternatives, ads, and mitigation, tax sources of 
pollution when they’re sold: taxes of leaf blowers, 
lawn mowers, even cars and sources of VOCs. 

The District does not have the authority to levy 
taxes at the point of sale.   

144 
 Autos and diesels are the largest contributors of 
pollution, and diesel emissions are quite hazardous. 
The focus should be on these sources of pollution. 

The District concurs and plans to “step out of the 
Box” by using mechanisms, such as incentive 
funding and AERO (Advanced Emissions 
Reductions Options) options to reduce emissions 
from mobile sources.   

145 Reinstate roadside vehicle checks. 

Comment noted.  The state, through ARB, has 
plans to improve Smog check programs and 
institute other programs that will cut down mobile 
source emissions. 

146 Container movement 

This is being addressed through ARB’s Goods 
Movement programs.  It is also the subject of 
exploratory modeling studies to determine if 
geographic relocation to the west side is a viable 
option. 

147 Idling trucks, enforcement of the rule 

The District concurs.  The ARB has adopted 
idling restrictions.  The District’s ongoing 
incentive programs cover electrification of truck 
stops. 

148 
Uninsured vehicles don’t participate in smog check, 
Need to help people keep vehicles but get smog 
check 

Please see the ARB’s proposed control 
measures, which includes Smog Check 
improvements.  The District and ARB plan to 
improve their scrappage programs to get gross 
polluters off the road. 

149 
Have you analyzed the amount of air pollution 
reduction if the CAFÉ (mileage) standards were 
raised to 40 mpg?  If not, will you? 

 
The federal sector has the authority to regulate 
CAFÉ (mileage) standards.    
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State: Off-Road Engines 

150 Fork lifts 
District incentive programs can target the 
reduction of emissions from forklifts, as with all 
other possibilities of reducing off-road emissions.

 
State: Pesticides 

151 Need to go to Congress/DPR and use political 
leverage 

152 Adopt rules for pesticides 
153 Pesticide controls 
154 Limit VOCs in the pesticides 

155 Limit use of pesticides with VOC on high ozone 
days 

156 State revision of pesticide regulations. 

157 Pesticide use controls, such as utilizing tarps etc. to 
control pesticide drift. 

158 Adopt stringent controls for smog forming 
chemicals in pesticides 

The District concurs with the importance of 
DPR’s having effective pesticide controls.  The 
DPR regulates emissions from pesticides.  The 
District concurs that the DPR needs to achieve 
emissions reductions from pesticides. 
The DPR regulates emissions from pesticides.  
The District concurs that the DPR needs to 
achieve emissions reductions from pesticides. 

159 Pesticides - #4 precursor to Ozone Comment noted. 

160 See that you fine people but pesticides and dairies 
are contaminating air more 

The District has rules regulating dairies, but 
pesticides are under the jurisdiction of DPR 

 
State: Energy 

161 Support education of sustainable energy 
162 Energy is not clean 

163 
I think we should put solar panels in the schools so 
it saves energy.  Then make the school buses 
hybrids.   

164 Encourage energy efficiency.   

165 How about setting up windmills around our cities to 
power electric cars? 

The District concurs that energy efficiency is an 
important part of air quality.  Many education 
programs are in place at various agencies.  
Ultimately, general energy efficiency issues are 
not under District jurisdiction.  Energy efficiency 
may not always be linked to direct emissions 
reductions in the San Joaquin Valley. 
 
Please see Alternative Energy Production and 
Energy Conservation Programs (S-COM-12) in 
App. I of this plan for information on District 
efforts to address this issue. 

 
State: Small Off-Road Engines (SORE) 

166 Ban noisy dust blowers – PM, gas for smog 
167 Ban use of gas powered lawn equipment 

168 Leaf blowers are dust blowers. Don’t think ban 
would be a disaster  

169 Leafblowers, can we find alternatives to gas? 

170 Leaf blowers need to be replaced with vacuums 
with filters.  The noise is a problem as well. 

Based on the District’s recent study, although 
leaf blowers can create highly localized impacts 
on air quality, leaf blowers do not greatly 
contribute to the region’s air quality.  Cities have 
authority to ban lawn equipment for noise 
reasons. 
 
Please contact the District office for copies of this 
study. 
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171 

Is it possible to ban leaf blowers and other 
equipment (tractors?) on Spare the Air days?  What 
is the District’s authority to ban equipment on Spare 
the Air days? 

Spare The Air is a voluntary program that does 
not involve the banning of equipment.  The 
District encourages residents to refrain from 
using gas-powered lawn equipment on STA 
days. 

172 

The unexpectedly rapid expansion of residential 
development in the Valley means, among many 
other factors, we are losing prime farm land and 
seeing thousands of lawns and leaf blowers.  
Solutions: Stop some of this, mitigate some of this, 
limit lawns, and train gardeners to first rake leaves 
onto the lawn, then mow over them, picking them 
up as the mow – not the other way around.  

Please see Expanded Spare The Air Day 
Programs (M-OTH-9) in App. I of this plan for a 
summary of future District efforts to mitigate 
emissions from residential sources, especially 
during STA days. 

173 
Encourage people to replace gas-powered lawn-
mowers and leaf-blowers with either electric or 
manual models. 

The District has been operating lawn mower 
trade-ins for a few years now with great success. 

174 

Have city and county governments switch to electric 
lawn mowers, blowers, trimmers, etc.  Provide 
incentives for gardening businesses to do the 
same. 

Two proposals by the District could have a 
positive effect, air quality-wise, on how 
government agencies conduct business.  These 
are: Green Contracting and Accelerated Fleet 
Turnover, which are in App. I of this plan. 

 
State: Highways 

175 Reduce highway speed limits 
176 User fees on I-5 and highway 99. 

177 Slow freeway speeds 

County, state and federal government agencies 
have jurisdiction over roads and highways.  The 
District concurs with the suggestion to reduce 
emissions by driving at optimum speeds that 
maximize gas energy use. 

 
Federal: Aircraft 

178 

The worst and most uncontrolled polluters currently 
operated with complete impunity are private/public 
airplanes.  These machines not general pollution, 
but noise as well.  When will they be required to 
install pollution reducing equipment and mufflers? 

Aircraft is not under the District’s jurisdiction.  
Pollution reducing equipment and fuels are 
already required. 

179 

How much NOx and VOC do the military flights 
from the National Guard Base add to our air?  How 
about getting then to curtail their practice, to use 
flight simulators instead? 

Please refer to the emissions inventory in 
Appendix B, specifically the “Aircraft” category 
within mobile sources.  These values include 
commercial, private, and military aircraft. 

 
Federal: Trucks, etc. 

180 Better regulation of trucks, trucks from across the 
border 

181 The traffic on I-5 carries many trucks.  The trucks 
need stronger smog controls. 

182 
Trucks not registered in California need to be under 
California regulations if they’re going to be driven in 
California. 

183 EPA needs to be a bigger partner. 

Interstate trucking is federally regulated.  The 
District concurs that trucks, both in-state and out-
of-state registered, must operate at the cleanest 
emissions possible.  According to the ARB, out of 
state trucks, as a population, are cleaner than in-
state trucks.  In addition, incentivization for 
acceleration of fleet turnover is a major 
component of this plan.  In addition, ARB is 
c rrentl cond cting r lemaking to reg late
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Ref. # Town Hall Comment District Response 

184 Could the District sue EPA to enforce federal 
regulations? 

currently conducting rulemaking to regulate 
private fleets of trucks.  Please see Accelerated 
Fleet Turnover (M-TRAN-1) in App. I of this plan 
for future District efforts to reduce emissions from 
the trucks category. 

185 
Tell Federal General Services administration that 
Federal courthouse should be in Bakersfield City 
center 

Comment noted. 

186 Support legislation to require 40 mpg cars. Comment noted. 
 

Local Government: Drive-throughs 

187 Close hamburger drive-through or make them pay a 
fee 

188 Fast food restaurants drive-throughs 

189 Abolish drive-thru services (stationary pollution, 
reward laziness, wastes gas, pollutes air) 

190 Eliminate the drive-thru at fast food businesses, 
Starbucks, etc, in California, esp. the Valley. 

191 Eliminate drive-thrus 

It is not clear that drive thrus result in more 
pollution, primarily because shutting off and then 
later restarting a car can generate higher 
emissions than just leaving the car running, 
depending on the amount of time involved.  
Further study may be needed.  This is also a 
land use/zoning issue. 

 
Local Government: Land Use Issues 

192 Must look at city design and design for Valley floor 

193 Nexus b/t Ag and urban planning essential 
194 Need to get out from under ridiculous land policy 
195 Charge business for every parking space 

196 
Air District s/t has role as lead agency in CEQA and 
has opportunity to make strong statements, can 
outline large environmental impacts,  

197 Issue of “new towns” being proposed 
198 More Urban sprawl = more NOX 

199 
Better planning to curb suburban sprawl and to 
create walkable communities.  Current 
development patterns discourage walking. 

200 
Disking and tilling vacant lots and applying 
herbicides are detrimental.  Planting native grasses 
that could be mowed would reduce emissions. 

201 This means that land-use decisions are key. 

202 Be liaisons-talk to business leaders and community 
leaders about land-use. 

203 The District needs to encourage better 
development patterns. 

204 
Ask City & county government planning to require 
fewer parking places, forcing people to carpool, 
walk, or ride the bus.   

205 
Regulate cities to reduce sprawl, pursue infill, and 
get away from proliferation of single family 
dwellings. 

(This response addresses comments 192 – 212 
some of which appear on the following page) 
 
The state, through the ARB, has issued Land 
Use Guidelines.  As mentioned in a previous 
response, the District endorses ways of reducing 
VMTs, as discussed in its “Air Quality Guidelines 
for General Plans.”  To support efforts by many 
entities that address land use decisions, the 
District is a major sponsor of the San Joaquin 
Valley Blueprint Process, a collaborative 
undertaking of the valley’s Council of 
Governments (COGs).  In addition, the District 
provided technical assistance on air quality 
topics to the California Partnership for the San 
Joaquin Valley, which brought state agencies 
and local valley leadership together to make 
recommendations to the governor regarding 
changes that would improve the valley’s 
economy and quality-of-life of its residents. 
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Ref. # Town Hall Comment District Response 

206 

The city and county seem to let developers make 
new home subdivisions by paying for infrastructure 
before development.  It is up to the government to 
direct infrastructure before, not after, development.  
This would eliminate traffic jams, i.e. reduce 
pollution. 

207 

The Valley has a huge sprawl problem, which 
increases smog and air pollution by having to travel 
more to get to schools, government offices, civic 
centers, shopping centers, etc.  Many cities are 
continuing to encourage sprawl.  The District needs 
to do a better effort to discourage sprawl for the 
expanding cities within the SJV. 

208 

Valley attracts distribution centers because it is 
centrally located, but this creates a lot of truck 
traffic.  The air district should levy impact fees on 
distribution centers. 

209 
Need to emphasize, encourage, give incentive to 
build walkable sub-divisions/neighborhoods built 
around transit to reduce the need to drive. 

210 

With the influx of people and suburban sprawl, I 
can’t not believe that cars are the primarly culprit of 
poor air quality.  I see unlimited growth, sprawl in all 
directions, “new towns” being created – Harlan 
Ranch, Millestown, Boswell east of Visalia.  Where 
are the brakes? 

211 We also have opposed poor planning, leading to 
sprawl. 

212 Local community not doing anything 

 

 
Local Governments: Transportation Issues 

213 We must add more buses and perhaps jitneys on 
call to bring people to the best routes.   

214 Synchronize traffic lights 

215 

Transportation projects included as RACM in the 
SIP should be eligible for ISR funds; since the 
RACM do not list emissions reductions targets, 
projects funded would indeed be surplus.  Local 
transportation projects not included in the SIP, but 
beneficial to air pollution control, should equally be 
eligible for mitigation funds as long as they can 
meet the cost-effectiveness criteria.  Projects 
include enhanced public transit, transit incentives, 
traffic flow improvements, bicycle/pedestrian 
facilities, and road paving. 

216 
Incentives might help people who want to open a 
home-based business, which would lower the 
amount of people with long commutes. 

(This response addresses comments 213 – 238 
some of which appear on the following page) 
 
The District supports the multi-varied efforts by 
local and state government agencies to reduce 
emissions from land use and transportation-
related sources.  Local COGs and transportation 
planning agencies use a combination of 
strategies, subdivided as follows:  
TRANSPORTATION DEMAND MANAGEMENT- 
Rideshare Programs, Transit Usage, Fles Hours, 
Vanpools, Bicycling & Walking, Telecommuting, 
Mixed Land Uses; TRANSPORTATION 
CONTROL MEASURES- Rideshare Programs, 
Park-and-Ride Lots, Telecommunications, 
Alternate Work Schedules, Bicycle Facilities, 
Public Transit, Traffic Flow Improvements, 
Passenger Rail & S pport Acti ities and
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Ref. # Town Hall Comment District Response 

217 

Partnerships with private businesses and other 
organizations could be helpful.  Some funding 
allocated to incentives could help fund these 
partnerships.  Examples might include: free transit 
rides on Spare the Air days, partnerships with 
school districts to include class visits or special 
assemblies, and partnerships with automobile 
repair facilities to promote engine maintenance in 
between required smog check testing. 

218 

Bicycling in Bakersfield is made difficult by 
freeways.  Crossing them (99, 58, 178) is 
dangerous at the on/off ramps.  As freeways are 
added (Kern River Parkway), it only discourages 
the use of alternative modes of transportation.  
What can be done to maintain the ability to cross 
these areas? 

219 Encourage mass transportation 

220 
Look at Mexico City’s policies, such as one day a 
week you can’t drive and the government shutting 
down businesses when needed. 

221 No drive days 
222 Certain streets just for bicycles 
223 Coordinate signals 

224 Help expand bike lanes and paths.  Educate 
bicyclists and drivers about sharing the road. 

225 We should make more bike paths also, because 
many streets don’t and it’s dangerous. 

226 
Real need for improved public transit in Bakersfield, 
many different options that aren’t seen anywhere in 
the Valley.  

227 Mass Transit needs to be promoted  
228 Need to pursue Transportation / Kings Co Ag Vans
229 Transit 

230 Charge business for every worker to come to work 
on the bus and give rebate if bus is used 

231 Public Transit 
232 More Mass transit 

233 Expand public transit and BART in the San Joaquin 
Valley.   

234 More public transit. 

235 

Create and subsidize a light rail system within cities 
and high-speed rail throughout the Valley.  Make 
sure bus routes and schedules encourage people 
to use mass transit.  Right now, I cannot use GET 
to get anywhere I want to go in a reasonable 
amount of time. 

236 Increase public transit opportunities 

Passenger Rail & Support Activities; and 
TRANSPORTATION SYSTEMS 
MANAGEMENT- Traffic Signal Synchronization, 
Traffic Engineering Improvements, 
Channelization, One-Way Streets, Turning & Bus 
Pocket bays, Bus Terminals, Removal of On-
Street Parking, Limit Arterial Access, Street & 
Highway Widening, Bicycle Facilities, and 
Pedestrian Malls. 
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Ref. # Town Hall Comment District Response 

237 

Our board members are dedicated to support more 
and better public transportation to reduce driving.  
River Park to downtown is easy by bus, and no 
parking problems!  Publicize this! 

238 

 
Adopt regional design standards for transportation 
projects and land use that support walkability and 
bikeability (cites Breathe California’s “Clean Air 
Agenda,” adopted 2002). 
 

 

 
Inter-agency Cooperation 

239 Industry will help to encourage state and federal to 
do their share 

240 Agree that state and federal government need to do 
their share 

241 Concurs with the District’s frustration over land-use 
and state and federal reductions. 

Comments noted. 

242 Stop isolating constituents/pollutants 
The District has consistently spread the message 
that it takes all sectors to successfully bring 
healthy air to valley residents. 

243 Need Balanced approach The District concurs. 

244 Work hand-in-hand with water board and DPR, 
More cooperation 

Comment noted.  The District concurs and 
recognizes that collaborative effort is an 
important part of solving environmental 
problems, which are often inter-related. 

245 Feel should work with other districts to make 
message stronger 

The District collaborates with other air districts 
through several avenues, including participation 
in CAPCOA, STAPPA, ALAPCO and other 
organizations that were established for the very 
purpose of inter-agency collaboration. 

246 Wants to know how we are working with 
neighboring District’s? 

Pollutant transport is analyzed by the ARB.  The 
District and other air districts for control 
measures ideas.  Air districts work together on 
technical and policy issues. 

247 Also like partnership ideas. 
Partnerships will be crucial to achieving 
reductions from non-District sources to ensure 
that everyone does their part. 

248 Partner with the other agencies that have authority.

249 Be advocates-at the State and Federal level. 

District staff and resources have been and will 
continue to be devoted to cooperation with other 
agencies.   

250 Let the Congressman [Radanovich] know what he 
can do to help 

Partnerships will be crucial to obtaining funding 
and achieving reductions from non-District 
sources. 

251 Cites replacing diesel pumps as success, PGE runs 
a $27 million program to change out pumps. 

This is a fine example of private industry 
involvement in the solution of our valley’s air 
quality problem. 
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Appendix H:  Screening Analysis 
 
This Appendix summarizes the District’s screening and analysis of existing District rules and new rules to determine the 
best candidates for future control measures.  Included by reference as part of Appendix H are the documents supporting 
this screening analysis, such as: district rules, staff reports, and rule comparison charts. 
 

Table H-1 Screening of Existing and Proposed District NOx and VOC Rules  
 

Rule No. Rule Title and/or 
Description of CM 

Latest 
Adoption or 
Amendment

Current Control 
Requirements 

Opportunity for 
Strengthening 

Control Measure 
Status 

EXISTING RULES 
4103 Open Burning Amended 

5/19/05 
Prohibitions on burning 
certain crops/ materials, 
Smoke Mgmt program 

Rule Development in Progress 
to incorporate provisions of 
CH&SC on prohibitions of 
burning orchard removals.  
Explore incentivization of 
biomass as fuel or compost 
material.  

Rule Development in 
progress/Candidate 
Incentive Measure 

4104 Reduction of Animal Matter Amended 
12/17/02 

Incineration at 1200° F for a 
minimum of 0.3 seconds 

None.  Controlled at most 
stringent limit. 

Further Study 

4106 Prescribed Burning and Hazard 
Reduction Burning 

Adopted 
6/21/01 

Restrictions on material; 
burning allocations; 
prescribed burning req'mts.; 
permits for hazard reduction 
burning; smoke management 
plans for prescribed burning 
go/no go for natural fire 
control 

This source category is 
recommended for an incentives 
program without any changes to 
rule provisions. 

Further Study 
/Candidate Incentive 
Measure 

4301 Fuel Burning Equipment Amended 
12/17/92 

Combustion contaminants – 
0.1 grain per cubic foot @ 
12% CO2 10 lbs/hour; SO2 – 
200 lbs/hour; NO2 – 140 
lbs/hour 

None.  Limits are contained in 
other source specific rules. 

Not recommended 

4302 Incinerator Burning Amended 
12/16/93 

Multiple-chamber incinerator 
or APCO-approved 
equipment 

None; only minor rewording for 
administrative change; very 
small NOx inventory (0.026 
TPD) 

 
Black Box 
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Rule No. Rule Title and/or 
Description of CM 

Latest 
Adoption or 
Amendment

Current Control 
Requirements 

Opportunity for 
Strengthening 

Control Measure 
Status 

4303 Orchard Heaters   < 1 gm/min. of uncombusted 
material 

None. Non-ozone season 
activity. 

Not recommended 

4304 Equipment Tuning Procedure for 
Boilers, Steam Generators, and 
Process Heaters 

Adopted 
10/19/95 

Tuning procedures for boilers, 
steam generators, and 
process heaters 

None; Identical tuning 
procedures in most districts 

Not recommended 

4305 Boilers, Steam Generators, and 
Process Heaters – Phase 2 

Amended 
7/21/03 

Superceded by 4306   Not recommended 

4306 Boilers, Steam Generators, and 
Process Heaters – Phase 3 

Amended 
3/17/05 

15 ppmv for <20 MMBTU/HR; 
9 ppmv for >20 MMBTU/HR 

Lower emission limit for medium 
and large units 

Candidate CM 

4307 Boilers, Steam Generators, and 
Process Heaters - 2.0 MMBtu/hr 
to 5.0 MMBtu/hr/ 

Adopted 
4/20/06 

30 ppmv for natural gas-fired; 
40 ppmv for liquid fuel-fired 

Remove exemption for school 
boilers – incentivize the 
replacement of these units 

Candidate 
CM/Candidate 
Incentive Measure 

4308 Boilers, Steam Generators, and 
Process Heaters - 0.075 
MMBtu/hr to 2.0 MMBtu/hr 

Adopted 
10/20/05 

.075-0.4 MMBTU/HR: .093 lb 
NOx/MMBTU @ 3% O2; > 
0.4-< 2.0 MMBTU/HR: .036 lb 
NOx/MMBTU @ 3% O2 

Accelerate replacement of older 
unit by using incentives.  
Explore possibility of converting 
to electric boilers 

Further Study 

4309 Dryers, Dehydrators and Ovens Adopted 
12/15/2005 

dehydrators fired on PUC nat. 
gas; all others 3.5-5.3 ppmv 
using O2 correction factor 

No new technologies are 
currently available at this time 

Further Study 

4311 Flares Amended 
6/15/2006 

Flow sensing devices; subject 
to 40CFR60.18; VOC & NOx 
limts for ground enclosed 
flares 

Evaluate effects of Flare 
Minimization Plan to determine 
effects 

Candidate CM 

4313 Lime Kilns Adopted 
3/27/03 

NOx: 0.12 lb/MMBTU-
gaseous fuel; 0.12 
lb/MMBTU-distillate fuel oil; 
0.20 lb/MMBTU-residual fuel 
oil 

Lower NOx limit & consider for 
the AERO (Advanced Emissions 
Reductions Options) program 

Black Box 

4351 Boilers, Steam Generators, and 
Process Heaters – Reasonably 
Available Control Technology 

Amended 
8/21/03 

Superceded by 4306  Not recommended 

4352 Solid Fuel Fired Boilers, Steam 
Generators and Process 
Heaters 

Amended 
5/18/06 

MSW: 200 ppmv @ 12% 
CO2; all others: 115 ppmv @ 
3% O2 

Further study to determine if 
SCR is feasible or consider 
AERO program 

Further study CM 
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Rule No. Rule Title and/or 
Description of CM 

Latest 
Adoption or 
Amendment

Current Control 
Requirements 

Opportunity for 
Strengthening 

Control Measure 
Status 

4354 Glass Melting Furnaces Amended 
8/17/06 

Container glass: 5.5 lb 
NOx/ton of glass pulled; VOC: 
20 ppmv for 100% air-dried, 
0.1-0.25 lb/ton of glass pulled 
for oxygen-assisted 
combustion  

Nox limits to leverage best 
technology at time of furnace 
rebuild 

Candidate CM 

4401 Steam-Enhanced Crude Oil 
Production Well Vents 

Amended 
1/15/98 

 Total uncontrolled VOC 
reduced by 99%; various leak 
thresholds 

Remove some exemptions and 
lower leak threshold 

Completed in 2006 

4402 Crude Oil Production Sumps Amended 
12/19/1992 

Flexible floating cover, rigid 
floating cover, or fixed roof 
cover 

Remove exemptions Further Study 

4403 Components Serving Light 
Crude Oil or Gases at Light 
Crude Oil and Gas Production 
Facilities and Components at 
Natural Gas Processing 
Facilities 

Amended 
4/20/05 

Superceded by 4409  Not recommended 

4404 Heavy Oil Test Station – Kern 
County 

Amended 
12/17/92 

99% control of VOC Further study to determine total 
number of gauge tanks & 
investigate AERO program 

Further study CM 

4405 Oxides of Nitrogen Emissions 
from Existing Steam Generators 
Used in Thermally Enhanced Oil 
Recovery – Central and Western 
Kern County Fields 

Amended 
12/17/92 

Superceded by 4306   Not recommended 

4407 In-situ Combustion Well Vents Adopted 
5/19/94 

Emissions control device with 
85% CE or fuel burning 
equipment /flare 

Further study to determine 
inventory associated with this 
source category.  

Not recommended 

4408 Glycol Dehydration Systems Adopted 
12/19/2002 

Vapor recovery systems, 
flare, incinerator, reboiler, or 
thermal oxidizer; emission 
control system with 95% CE 

None.  Current reqm't fulfills 
MACT stnd.  

 
Black Box 
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Rule No. Rule Title and/or 
Description of CM 

Latest 
Adoption or 
Amendment

Current Control 
Requirements 

Opportunity for 
Strengthening 

Control Measure 
Status 

4409 Components at Light Crude Oil 
Production Facilities, Natural 
Gas Production Facilities, and 
Natural Gas Processing 
Facilities 

Adopted 
4/20/05 

Maximum allowable number 
or percent of leaking 
components; inspection or re-
inspection req'mts; 
maintenance req'mts 

None. Recently adopted for 
BARCT and All Feasible Control 
Measure 

 
Black Box 

4451 Valves, Pressure Relief Valves, 
Flanges, Threaded Connections 
and Process Drains at 
Petroleum Refineries and 
Chemical Plants 

Amended 
4/20/05 

Superceded by 4455   Not recommended 

4452 Pump and Compressor Seals at 
Petroleum Refineries and 
Chemical Plants 

Amended 
4/20/05 

Superceded by 4455   Not recommended 

4453 Refinery Vacuum Producing 
Devices or Systems 

Amended 
12/17/1992 

Collect, compress, & add 
vapors to refinery gas or VOC 
destruction with 90% CE 

No additional reductions are 
available from this source 
category 

Further Study 

4454 Refinery Process Unit 
Turnaround 

Amended 
12/17/1993 

Organic vapor recovery and 
combustion; depressurization 
to < 5 psig. 

Further study to determine 
inventory associated with this 
source category. 

Further study CM 

4455 Components at Refineries, Gas 
Processing Facilities, and 
Chemical Plants 

Adopted 
4/20/05 

Leak stnds; max. allowable 
number or % of leaking 
components; inspection & 
reinspection req'mts; 
maintenance req'mts 

Recent rule project/no current 
opportunities. 

 
Black Box 

4501 Alternate Compliance For Best 
Available Retrofit Control 
Technology (BARCT) 

Adopted 
6/17/99 

Establishes administrative 
mechanism to allow use of 
certain emission reduction 
credits (ERC) in lieu of 
complying BARCT NOx rules. 

None.  No sources opted to use 
ERC in lieu of complying with 
the provisions of Rules 4305, 
4354, 4701 and 4703. 

Not recommended 

4565 Composting/Biosolids   None. (New rule is currently 
being developed) 

Management practices, aerated 
static pile, and control device 
efficiency. 

Rule Development in 
progress 

4570 Confined Animal Facilities Adopted 
6/15/2006 

Implement several measures 
from a list 

Increase number of practices 
and control efficiency 

Candidate CM 

4601 Architectural Coatings Amended 
10/31/01 

VOC coating limits from 2000 
SCM 

Lower VOC limits, similar to 
SCAQMD.  Determine emission 

Candidate 
CM/Further Study 
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Rule No. Rule Title and/or 
Description of CM 

Latest 
Adoption or 
Amendment

Current Control 
Requirements 

Opportunity for 
Strengthening 

Control Measure 
Status 

inventory of asphalt roofing 
material 

4602 Motor Vehicle and Mobile 
Equipment Coating Operations 

  VOC coating and solvent 
limits. 

Lower coating limits per state 
SCM. New Rule 4612 replaces 
Rule 4602 in 2009.  Cleaning 
solvents VOC is being lowered, 
as part of general solvents rule 
change, currently in progress. 
Incentive to achieve additional 
reductions. 

Rule Development in 
progress/Black 
Box/Candidate 
Incentive Measure 

4603 Surface Coating of Metal Parts 
and Products 

Amended 
5/18/06 

General limit: Baked=275 g/L 
Air-dried+340 g/L;  There are 
11 specialty coating 
categories 

Cleaning solvents VOC is being 
lowered/Lower VOC limits. 

Rule Development in 
progress/ Black Box

4604 Can and Coil Coating 
Operations 

Amended 
1/15/04 

VOC coating limits; alternative
control device w/ 90% CE 

Cleaning solvents VOC limit is 
being lowered.   Recent rule 
change for coating VOC limits.  

Rule Development in 
progress/Black Box 

4605 Aerospace Assembly and 
Component Coating Operations

Amended 
12/20/01 

VOC coating limits  Cleaning solvents VOC is being 
lowered/Lower VOC limits. 

Rule Development in 
progress/ Black Box

4606 Wood Products Coating 
Operations 

Amended 
12/20/01 

VOC coating limits; alternative 
control device w/ 85% CE 

Cleaning solvents VOC is being 
lowered/Expand coating 
category and remove some 
exemptions. 

Rule Development in 
progress/ Black Box

4607 Graphic Arts Amended 
12/20/01 

VOC limits for ink, coatings, & 
adhesives or emission control 
system w/ different levels of 
CE  

Cleaning solvents VOC is being 
lowered/Increase control device 
efficiency, lower coatings' VOC 
limits, and lower exemption 
limits 

Rule Development in 
progress/ Candidate 
CM 

4610 Glass Coating Operations Amended 
1/15/04 

VOC coating limits or 
emission control device w/ 
90% CE 

No additional reductions are 
available from this source 
category.  Only one facility is 
applicable and they are already 
meeting the stringent rule limits 
thru permit conditions.   

 
Black Box 
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Rule No. Rule Title and/or 
Description of CM 

Latest 
Adoption or 
Amendment

Current Control 
Requirements 

Opportunity for 
Strengthening 

Control Measure 
Status 

4621 Gasoline Transfer into 
Stationary Storage Containers, 
Delivery Vessels, and Bulk 
Plants 

Amended 
6/18/98 

Permanent submerged fill 
pipe & vapor recovery 
system; pressure relief valve; 
delivery vessel req'mts 

Remove exemptions, apply 
to aviation fuel/ Explore 
incentivization to achieve 
additonal reductions from 
unregulated devicesl. 

Rule Development in 
progress/Candidate 
Incentive Measure 

4622 Gasoline Transfer into Motor 
Vehicle Fuel Tanks 

Amended 
12/19/92 

Vapor recovery systems-
phase II; periodic 
maintenance inspection 
program;  

Improve effectiveness of 
compliance with ARB vapor 
recovery testing and certification 
standards.  

Rule Development in 
progress 

4623 Storage of Organic Liquids Amended 
5/19/05 

Pressure-vacuum relief valve, 
internal floating roof, external 
floating roof, or vapor 
recovery system; small 
producer VOC control system 
req'mts 

Lower tank capacity 
applicability, lower TVP 
threshold and leak standard, 
and make small producers' tank 
control requirements similar to 
non-small producers' tanks. 

Black Box 

4624 Organic Liquid Loading Amended 
12/17/92 

Class 1: VOC not to exceed 
0.08 lb/1000 gal of organic 
liquid loaded; class 2: 95% 
CE 

Strengthen leak detection and 
repair of components, and 
eliminate exemption for tanks 
used in agricultural operations. 

Rule Development in 
progress 

4625 Wastewater Separators Amended 
12/17/1992 

Recovery compartments must 
have solid cover, floating 
pontoon or double-deck type 
cover, or vapor recovery with 
CE > 90% by weight. 

Increase control efficiency to 
95% and reduce exemption 
level 

Further study 

4641 Cutback, Slow Cure, and 
Emulsified Asphalt Paving and 
Maintenance Operations 

Amended 
12/17/1992 

Manufacture & sales 
prohibition for rapid cure, 
medium cure, and types of 
slow cure and emulsified 
asphalt 

Eliminate manufacturing 
exemption. 

Further Study 

4642 Solid Waste Disposal Sites Amended 
4/16/1998 

20 ppmv VOC or 98% control Reduce limits, eliminate 
exemptions for active and 
uncontrolled facilities, and 
maintenance 

Black Box 

4651 Volatile Organic Compound 
Emissions from 
Decontamination of Soil 

Amended 
12/17/92 

Excavation & aeration req'ts; 
VOC collection & control 
system 

Eliminate exemptions and 
implement more stringent VOC 
control. No additional reductions 
available from this source 

Rule Development in 
progress 
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Rule No. Rule Title and/or 
Description of CM 

Latest 
Adoption or 
Amendment

Current Control 
Requirements 

Opportunity for 
Strengthening 

Control Measure 
Status 

category 

4652 Coatings and Ink Manufacturing Amended 
12/17/1992 

Portable mixing vats are 
covered, with lid req'ts; 
APCO-approved cleaning 
methods. 

Further study to determine 
inventory associated with this 
source category. 

Black Box 

4653 Adhesives Amended 
12/20/01 

General limits 30 to 850 g/l.  
HVLP spray equipment 

Cleaning solvents VOC is being 
lowered/Incorporate more 
stringent limits and re-evaluate 
justification and need for 
exemptions. 

Rule Development in 
progress 

4661 Organic Solvents Amended 
12/16/02 

Allowable VOC emissions 
from source operations; 
alternative emission control at 
85% CE 

Lower VOC limits and 
exemptions 

Rule Development in 
progress 

4662 Organic Solvent Degreasing 
Operations 

Amended 
12/20/01 

  Lower VOC limits Rule Development in 
progress 

4663 Organic Solvent Cleaning, 
Storage, and Disposal 

Adopted 
12/20/01 

Various VOC limits ranging 
from 50 to 900 gr VOC/liter 

Lower VOC limits Rule Development in 
progress 

4671 Perchloroethylene Dry Cleaning 
System  

  (Repealed)   Not recommended 

4672 Petroleum Solvent Dry Cleaning 
Operations 

Amended 
12/17/92 

Add-on control devices; 
solvent recovery dryers; 
1kg/100 kg (petroleum waste 
solvent/dry wt. material) 

None.  Same level of stringency 
as other rules.  

 
Black box 

4681 Rubber Tire Manufacturing Amended 
12/16/93 

    Not recommended 
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Rule No. Rule Title and/or 
Description of CM 

Latest 
Adoption or 
Amendment

Current Control 
Requirements 

Opportunity for 
Strengthening 

Control Measure 
Status 

4682 Polystyrene Foam, 
Polyethylene, and 
Polypropylene Manufacturing 

Amended 
6/16/94 

Non-VOC blowing agents, 
VOC collection w/ 90% CE, or 
alternative methods; pressure 
vessel preventing VOC 
release or VOC control device 
w/ 95% CE by weight 

Lower VOC limits and control 
emissions from storage and 
warehousing 

Rule Development in 
progress 

4684 Polyester Resin Operations 12/17/2001 Monomer content limits; 60 
gm weight loss limit; HVLP or 
electrostatic spray eqmt.; 1.7 
lb/gal VOC limit for cleaning 
mat.;VOC limits for organic 
solvents; cleaning, storage & 
disposal req'mts 

Cleaning solvents VOC is being 
lowered/Lower VOC limits and 
change operational 
requirements similar to 
SCAQMD Rule 1162 

Rule Development in 
progress/Black Box 

4691 Vegetable Oil Processing 
Operations 

Amended 
12/17/92 

  No additional reductions 
available from this source 
category 

 
Black Box 

4692 Commercial Charbroiling Adopted 
3/21/02 

Catalytic oxidizer None.  Same level of stringency 
as other rules.  No new BACT 
technology currently available.  

Not recommended 

4693 Bakery Ovens Adopted 
5/16/02 

Emission collection system 
and VOC control device with 
95% CE 

 Increase CE by 2% and expand 
applicability to capture facilities 
2lbs VOC/day and greater. 

Further Study 

4694 Wine Fermentation and Storage 
Tanks 

Adopted 
12/15/2005 

Reduce fermentation VOC by 
35%; pressure vacuum relief 
valve; wine stored at or below 
75 deg.F 

Increase the current required 
35% annual emissions reduction

Further study CM 

4701 Internal Combustion Engines – 
Phase 1 

Amended 
8/21/03 

Superceded by 4702  Not recommended 

4702 Internal Combustion Engines – 
Phase 2 

Amended 
4/20/06 

NOx limits for AO spark-
ignited ICEs are:  Rich burn– 
90 ppmv or 80% reduction; 
lean-burn– 150 ppmv or 70%  
reduction.  For non-AO spark-
ignition: Rich-burn – 25 ppmv 
or 96% reduction; lean-burn – 
65 ppmv or 90% reduction. 

BARCT for Ag spark-ignited 
engines; expand applicability to 
regulate engines <50 hp thru 
incentives 

Candidate Incentive 
Measure/Further 
Study 
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Rule No. Rule Title and/or 
Description of CM 

Latest 
Adoption or 
Amendment

Current Control 
Requirements 

Opportunity for 
Strengthening 

Control Measure 
Status 

4703 Stationary Gas Turbines Amended 
4/25/02 

Tier 1 & Tier 2 NOx 
compliance limits 

BARCT for small turbines Rule Development  
in progress 

4902 Residential Water Heaters Adopted 
6/17/93 

Natural gas-fired, , 75 
KBTU/HR at < 40 nanogram 
of NOx/joule of heat output 

Expand applicability to include 
non-residential and mobile 
home water heaters , and lower 
emission limits, similar to 
SCAQMD. 

Candidate CM 

4905 Natural Gas-fired, Fan-type, 
Residential, Central Furnaces 

Adopted 
10/20/2005 

0.093 lb NOx/mmBTU of heat 
input 

None ozone season activity.  
Same level of stringency as 
other rules.  No new BACT 
technology currently available.  

Not recommended 

PROPOSED NEW RULES 

 

Aging of Brandy and Wine 

 

None Controlled through 
alternative compliance option 
for Rule 4694 (Wine 
Fermentation and Storage 
Tanks); New rule will serve 
as a backstop measure to 
assure that all controls 
remain in place. 

Candidate CM 

  
Aviation Fuel Transfer/(CM from 
1-hr Ozone Extreme Plan)   

None Require VOC control system Rule Development 
scheduled 

  
Aviation Idling 

  
None Establish VOC limits for 

idling time limits 
Further study CM 

 

Employer-based Trip Reduction 
Programs 

 

None Require rideshare programs 
for businesses with at least 
100 employees 

Candidate CM 

  

Food Products and 
Manufacturing Operations 

  

None Limit use of VOC solvents for 
sterilization of food 
processing equipment 

Further study CM 

  

Composting - Biosolids   None Management practices, aerated 
static pile, and control device 
efficiency. 

Candidate CM 
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Rule No. Rule Title and/or 
Description of CM 

Latest 
Adoption or 
Amendment

Current Control 
Requirements 

Opportunity for 
Strengthening 

Control Measure 
Status 

 

Composting - Greenwaste 

 

None Management practices, aerated 
static pile, and control device 
efficiency. 

Candidate 
CM/Candidate 
Incentive Measure 

  

Heavy Crude Oil Components 

  

None Establish standards to 
control VOC emissions from 
leaking components used in 
heavy crude oil production 
and processing 

Further study 
CM/Candidate 
Incentive Measure 

  
Mastic Removers 

  
None Establish VOC limits  Defer to ARB 

  Methyl Bromide Fumigation   None Require VOC control system Further Study 
  Municipal Waste Water 

Treatment Plants (POTW)   
None Reevaluate emissions 

inventory 
Further study CM 

  Stationary Internal Combustion 
Engines - <50 Bhp 

  

None BARCT for Ag spark-ignited 
engines; expand applicability to 
<50 hp 

Further study CM 
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Appendix I:  Candidate Control Measures 
 

 
The San Joaquin Valley Unified Air Pollution Control District (District) conducted an 
exhaustive search for emissions reductions to use in meeting federal Clean Air Act 
requirements for this 2007 Ozone Plan.  Chapter 6 details the process that the District 
used to develop measures for reducing emissions of ozone precursors (also called 
control measures).  This Appendix presents all of the candidate control measure ideas 
developed for this plan, which are referred to in Chapters 6, 7, and 8 and for some 
source categories, under ARB and EPA’s jurisdiction, Chapter 9 of this plan.  As such, it 
should be considered as a master list of all candidate control measures identified and 
evaluated by District staff for this plan.   
 
Once District staff assembled Appendix I, they then screened the measures to identify 
high priority measures to be implemented in the years immediately following plan 
adoption, those measures that might be implemented in future years given favorable 
trends in technology development, and those measures that require further study to 
identify when they could be implemented and what reductions they could achieve.  
Chapter 6 compiles those measures to be implemented in the years immediately 
following plan adoption, and also gives a schedule for when the measures would be 
adopted and implemented, and an estimate of the emissions reductions.  Consequently, 
Chapter 6 contains fewer measures than Appendix I, because it presents a subset of 
the master list of measures. 
 
Each candidate control measure description in Appendix I has the following major 
components: Title and Number, Source Category Affected, Current Control, Future 
Control Options, Future Incentive Options, Discussion, Recommendations, and 
Projected Reductions.  Not all of these components are relevant for all measures listed 
in Appendix I.  For example, a further study measure will not have emissions reductions 
identified, since one of the reasons a measure is placed into the “further study” category 
is to determine potential emissions reductions. 
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Appendix I Table of Contents 
 

Control Measure Title Reference 
Number Page 

Open Burning S-AGR-1 I-5 
Confined Animal Facilities S-AGR-2 I-7 
Orchard Heaters S-AGR-3 I-9 
Pesticides/Fertilizers S-AGR-4 I-10 
Boilers, Steam Generators and Process Heaters  >5 MM 
Btu/hr S-COM-1 I-12 

Boilers, Steam Generators and Process Heaters  2-5 MM 
Btu/hr S-COM-2 I-14 

Boilers, Steam Generators And Process Heaters > 0.075 MM 
Btu/hr S-COM-3 I-16 

Solid Fuel Boilers, Steam Generators, Process Heaters S-COM-4 I-18 
Stationary Gas Turbines S-COM-5 I-20 
Reciprocating Internal Combustion Engines S-COM-6 I-22 
Glass Melting Furnaces S-COM-7 I-24 
Lime Kilns S-COM-8 I-26 
Residential Water Heaters S-COM-9 I-28 
Natural Gas-Fired, Fan Type Residential Central Furnace S-COM-10 I-30 
Dryers S-COM-11 I-32 
Alternative Energy Production Programs S-COM-12.0 I-34 
Energy Conservation Programs S-COM-12.1 I-37 
Heat Island Mitigation Programs S-COM-13 I-39 
Composting and Biosolids S-GOV-1 I-40 
Municipal Water Treatment Plants (POTWs) S-GOV-2 I-42 
Solid Waste Disposal Site S-GOV-3 I-43 
Cutback, Slow Cure, and Emulsified Asphalt Paving S-GOV-4 I-44 
Composting Green Waste S-GOV-5 I-46 
Prescribed Burning and Hazard Reduction Burning S-GOV-6 I-48 
Coatings and Ink Manufacturing S-IND-1 I-50 
Petroleum Solvent Dry Cleaning Operations S-IND-2 I-52 
Polyester Resin Operations S-IND-3 I-53 
Rubber Tire Manufacturing S-IND-4 I-55 
Asphalt Roofing S-IND-5 I-56 
Polystyrene Foam, Polyethylene and Polypropylene S-IND-6 I-58 
Mastic Removers S-IND-7 I-60 
Vegetable Oil Processing Operations S-IND-11 I-62 
Wine Fermentation and Storage Tanks S-IND-12 I-64 
Bakery Ovens S-IND-13 I-65 
Aging of Brandy and Wine S-IND-14 I-66 
Flares S-IND-21 I-68 
Incinerator Burning S-IND-22 I-70 
Reduction of Animal Matter S-IND-23 I-71 
VOC Emissions from Decontamination of Soil S-IND-24 I-72 
Gasoline Transfer into Stationary Storage Containers, Delivery 
Vessels, and Bulk Plants NS organic Liquid Loading S-PET-1 I-73 

Gasoline Transfer into Motor Vehicle Fuel Tanks S-PET-2 I-75 
Aviation Fuel Transfer S-PET-3 I-77 
Steam Enhanced Crude Oil Production Well Vents S-PET-11 I-79 
Components Used in Oil/Gas Production and Processing S-PET-12 I-80 
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Control Measure Title Reference 
Number Page 

Crude Oil Production Sumps S-PET-13 I-82 
Crude Oil Production Wells Using In-Situ Combustion S-PET-14 I-84 
Glycol Dehydration Systems S-PET-15 I-86 
Heavy Crude Oil Components S-PET-16 I-88 
Storage of Organic Liquids S-PET-17 I-90 
Heavy Oil Test Stations and Gauge Tanks S-PET-18 I-92 
Components at Refineries, Gas Processing Facilities, and 
Chemical Plants S-PET-21 I-94 

Refinery Process Unit Turnaround S-PET-22 I-96 
Refinery Vacuum-Producing Devices or Systems S-PET-23 I-98 
Refinery Wastewater Separators S-PET-24 I-99 
Architectural Coatings S-SOL-1 I-100 
Motor Vehicle and Mobile Equipment Coating Operations S-SOL-2 I-101 
Surface Coating of Metal Parts and Products S-SOL-3 I-103 
Wood Products Coating Operations S-SOL-4 I-104 
Glass Coating Operations S-SOL-5 I-106 
Adhesives S-SOL-6 I-108 
Aerospace Assembly and Component Coating Operations S-SOL-7 I-110 
Solvent Cleaning Operations S-SOL-11 I-112 
Graphic Arts S-SOL-20 I-114 
Consumer Products S-SOL-21 I-116 
Farm Equipment M-IND-1 I-119 
Forklifts, Specialty Vehicles/Portable Generators, Pumps, 
Compressors, Farm Equipment and Construction Equipment M-IND-2 I-121 

Land Based Port Equipment M-IND-3 I-123 
Large Diesel Engines M-IND-4 I-124 
Off Road Equipment M-IND-5 I-125 
SI Utility Engines M-IND-6 I-126 
Off-Road Portable Engines M-IND-7 I-127 
Green Contracting Programs M-OTH-1 I-129 
Fuel Storage and Handling M-OTH-2 I-131 
Lawn Care Equipment M-OTH-3 I-132 
Off Road Recreational Vehicles M-OTH-4 I-133 
Aircraft M-OTH-5 I-134 
Recreational Boats M-OTH-6 I-135 
Ships and Commercial Boats M-OTH-7 I-136 
Indirect Source Review (ISR) Enhancement M-OTH-8 I-137 
Expanded Spare-The-Air Programs M-OTH-9 I-139 
Employer Based Trip Reduction Programs M-TRAN-1 I-141 
Accelerated Fleet Turnover M-TRAN-2 I-143 
Diesel Trucks M-TRAN-3 I-145 
Gasoline Trucks M-TRAN-4 I-147 
Heavy Duty Diesel Urban Buses M-TRAN-5 I-149 
Heavy Duty Gas Urban Buses M-TRAN-6 I-150 
Light and Medium Duty Vehicles M-TRAN-7 I-151 
Motor Homes M-TRAN-8 I-153 
Motorcycles M-TRAN-9 I-154 
Other Buses M-TRAN-10 I-155 
School Buses M-TRAN-11 I-156 
Trains M-TRAN-12 I-157 
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Open Burning (S-AGR-1) 
(Managed Burning and Disposal)  

 
Source Category: 
This category includes the burning any material, including agricultural waste. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 4.8 4.8 4.7 4.7 4.7 4.6 4.6 4.5 
VOC 5.7 5.7 5.6 5.6 5.6 5.5 5.5 5.4 
! The emission inventory needs to be further refined to ensure that it fully captures the 

reductions achieved by existing Rule 4103. 
! EICs Affected: 670-660-0262, 670-662-0262 
 
Current Control: District Rule 4103 has limitations on the amount of material that can 
be burned and the types of material that can be burned, and restricts when burning can 
occur.  The rule provides exemptions for fires that serve a ceremonial purpose, and for 
when the District determines there would be an imminent and substantial economic loss 
if burning were to be prohibited.  This rule reduces both VOC and NOx emissions from 
between 58% to almost 100%, depending on the type of material.   
 
Future Control Options:  

• District staff is committed to working with agricultural industry stakeholders to 
identify feasible alternatives to burning agricultural waste. 

 
Discussion: 

• Burning is located at stationary sources for which the District has legal authority 
to regulate air emissions. 

• On September 22, 2003, Governor Gray Davis signed California State Senate 
Bill 705 (SB 705).  This action amended the California Health and Safety Code 
(CH&SC) Sections 41855.5 and 41855.6 to require the District to revise rules that 
regulate emissions from open burning of waste produced by agricultural 
operations.  The bill divided the agricultural wastes as follows: 
! Phase I:  Diseased Crops (June 1, 2005) 
! Phase II:  Field Crops, Prunings, and Weed Abatement (June 1, 2005); and 

Best Management Practices for Weed Abatement (June 1, 2006) 
! Phase III:  Orchard Removals (June 1, 2007) 
! Phase IV:  Other Materials, Vineyard Removals, and Prunings from Surface-

Harvested Crops (June 1, 2010) 
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 Open Burning 
 (Continued) 
 

• The District’s Governing Board adopted rule amendments to District Rule 4103 
for Phase I and Phase II in 2004 and 2005, respectively.  The current rulemaking 
project will focus on the provisions in Phase III - the prohibition on the burning of 
orchard removals.  The burning of rice straw, which was preliminarily addressed 
in Phase II, will also be considered in Phase III.  A later rulemaking process for 
Phase IV will address the prohibition of burning of vineyard removals, surface 
harvested prunings and other materials.   

• The District may postpone the burn prohibition commencement dates set forth in 
the CH&SC but cannot provide a permanent allowance for burning.  Each of the 
following criteria must apply for the District to postpone the burn prohibition 
commencement dates: 
! The District determines that there is no economically feasible alternative of 

eliminating the waste. 
! The District determines that there is no long-term federal or state commitment 

for the continued operation of biomass facilities in the San Joaquin Valley or 
the development of alternatives to burning. 

! The District determines that the continued issuance of permits for that specific 
category or crop will not cause, or substantially contribute to a violation of an 
applicable federal ambient air quality standard.  

! The California Air Resources Board concurs with the District’s determinations. 
 
Recommendation: 

• District staff recommends that the District continue to meet its legal obligation 
under the CH&SC (SB 705) through its rulemaking projects addressing the 
burning of agricultural waste. 

• Currently this source category is not a candidate for incentive funding, but further 
analysis and study is necessary to determine if this source category may garner 
cost effective reductions in the future provided funding sources are available.  
Please see Chapter 7 for any additional information. 

 
Projected Reductions: 
Provided the technical and economic limitations of the alternatives to open burning, 
District staff anticipates that the recommended controls will yield the emissions 
reductions listed below.  
 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 1.1 2.4 2.4 2.4 3.5 3.5 3.4 
VOC 1.3 2.8 2.8 2.8 2.8 2.8 2.7 
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Confined Animal Facilities  (S-AGR-2) 
(Dairy Operations) 

 
Source Category: 
This source category includes facilities and operations that raise fowl or animals that are 
corralled, penned, or otherwise caused to remain in restricted areas for commercial 
purposes and feeding is by means other than grazing.  
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed 
controls. 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 
without 4570 65.4 68.7 72.5 74.0 76.9 81.4 85.9 90.4 

VOC  
*adjusted 65 68 53 55 57 60 64 67 

*Baseline adjusted to reflect recently adopted Rule 4570 reductions & current estimated control 
efficiencies.  
 
! EIC Affected:  620-618-0262   
 
The following are current efforts being considered for refining the emissions inventory 
for this source category: 

• Research is being conducted to refine the emission factors; 
• Analysis is being conducted to include emission sources, such as feed, that were 

not included in the inventory; 
• Analysis of the impact of current BACT and Rule 4570 requirements, which may 

result in refining growth factors; and 
• Research into the control efficiencies for the mitigation measures in Rule 4570, 

which may result in refining control efficiencies. 
 
Current Control:  

• District Rule 4570 requires dairy owners/operators to implement 19 VOC 
mitigation measures from a list of 69 measures, which is expected to achieve an 
overall VOC reduction of 26% from this source category.   

• Dairies with less than 1,000 milk-producing cows are exempt from the rule 
requirements.   

• The compliance date for the requirements in the current rule is December 2008. 
 
Future Control Options:  

• Increasing the required management practices listed in the rule by two (2) would 
result in an additional 20% facility-wide reductions at affected sources for an 
additional overall source category VOC reduction of 6% from this option. The 
exact increase in required management practices will be determined during the 
rule development process after considering socioeconomic, environmental, and 
regulation issues.
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Confined Animal Facilities 
(Continued) 

 
• Dietary changes to high moisture feed or steam flaked corn instead of rolled 

corn; setting a maximum percent of the animal's diet that can contain silage; or 
enclosing silage in bags may reduce VOC emissions from feed by an overall 
source category VOC reduction of 10% from this option.  The feasibility of this 
amendment will be determined during the rule development process.  

• Lowering the applicability threshold for dairies and requiring management 
practices for these newly affected facilities may achieve an additional 9% 
reduction in VOCs from this source category.  The feasibility of this amendment 
will be determined during the rule development process.  

• Research is currently being done by California State University Fresno, US EPA, 
and ARB that may identify new additional control options or technology. 

 
Discussion: 

• This source is within the District's legal authority to regulate per to CH&SC 
40724. 

• Lowering the applicability level, incorporating requirements for additional 
mitigations measures and considering requirements for dietary changes all have 
a potential to achieve an overall 25% VOC reduction from this source category. 

• Based on current District experience and that of other districts, it is expected that 
the rule project will take approximately 16 months to go from scoping meeting to 
public hearing. 

 
Recommendation: 

• Lower the applicability threshold to bring more sources into the rule, increase the 
number of mitigation measure from 19 to 21 and implement dietary feed 
requirements may be likely control options for future controls.  Although the exact 
number and type of additional practices and the exact threshold will be 
determined during the rule development process after considering 
socioeconomic, environmental, and regulation issues. 

 
Projected Reduction: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 6.8 6.7 18.9 20.4 21.5 22.9 
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Orchard Heaters (S-AGR-3) 
(Unclassified)  
 

Source Category: 
This source category covers orchard heaters commonly known as “smudge pots”.  
Other types of orchard heaters, such as wind machines, are not included in this 
category. 
 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 
 
Current Control: District Rule 4303, last amended December 16, 1993, requires that 
orchard heaters produce less than 1 gm/min. of solid carbonaceous material. 
 
Control Options:  

• None; only minor rewording for administrative changes. 
 
Discussion: 

• Use of orchard heaters has been decreasing over past years to the point that 
they are no longer used in many San Joaquin Valley counties. 

• These units are not in use during the ozone season. 
• Since emissions from this source occur during the cold season, it is not relevant 

to the control of ozone, which is a summer problem.   
 
Recommendation: 

• This control measure should be considered in a future PM2.5 plan development 
strategy but not recommended as an ozone control measure since these units 
are operated outside of the ozone season and do not contribute to summertime 
ozone. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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Pesticides/Fertilizers (S-AGR-4) 
(Post-Harvest Fumigation) 
 

Source Category: 
This source category includes fumigation operations used to control pests in post 
harvest products, such as fruits, vegetables, cotton, and grains. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 

VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
 

• EIC Affected:  530-540-3225-0000 
 
Current Control: There is no current rule-based requirement for controlling VOCs 
from post-harvest fumigation operations.  Post harvest fumigation using methyl bromide 
is a District-permitted activity.   
 
Future Control Options:  

• Capture and control with 85% overall efficiency, using adsorption systems. 
 
Discussion: 

• As a pesticide, methyl bromide is mainly used in the fumigation of agricultural 
fields, which is under the jurisdiction of the Department of Pesticide Regulation.  
Fumigation of post-harvest products occurs in stationary facilities, which is 
subject to District authority. 

• The inventory, above, represents the portion that is used for fumigation of post 
harvest products, which approximately is 5% of the total methyl bromide 
inventory (e.g. 2.26 tons per day in the 2005 summer season).   

• There are 210 permitted fumigant operations, and of these, there are 69 
permitted operations using methyl bromide as fumigant. 

• A source in Monterey County has successfully installed a capture and control 
system with 85% overall efficiency, using adsorption as the control technique. 

• It is estimated that 50% of the District-permitted sources have enough throughput 
to take advantage of the abovementioned technology. 

• The emission reduction is based on controlling emissions from 50% of the 
facilities using methyl bromide for fumigation, which have enough throughput to 
take advantage of the adsorption technology.  Facilities that don’t have enough 
throughputs may be subject to alternative compliance options, whereby 
equivalent VOC reductions are made elsewhere, in lieu of controlling VOCs from 
methyl bromide fumigation. 
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Post-Harvest Fumigation 
(Continued) 

 
Recommendation: 
! Based on the current emissions inventory or lack thereof, control level, and 

existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 
 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 

VOC NQ NQ NQ NQ NQ NQ NQ 
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Boilers, Steam Generators, and Process Heaters, >5 MMBtu/hr   (S-COM-1)  
(Electrical Utilities, Cogeneration, Oil & Gas Production – Combustion, Petroleum 
Refining – Combustion, Manufacturing & Industrial, Food & Ag Processing, Service 
& Commercial) 

 
Source Category:   
This source category includes a wide range of industries including but not limited to 
those listed above. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 7.5 4.7 4.6 4.6 4.7 4.7 5.2 5.4 
VOC 0.7 0.7 0.7 0.71 0.71 0.73 0.75 0.77 
 
! EICs Affected: 010-005-0110; 010-005-1220; 030-005-0110; 030-005-0124; 030-

005-0130; 030-005-1220; 030-005-1530; 030-010-0110; 030-010-1600; 030-015-
0110; 030-015-0130; 040-005-0110; 040-005-0130; 040-010-0100; 040-010-0110; 
040-010-1000; 050-005-0110; 050-005-0122; 050-005-0124; 050-005-0300; 050-
005-1220; 050-010-1220; 050-010-1224; 052-005-0110; 052-005-0122; 052-005-
0124; 052-005-1220; 052-005-1510; 052-005-1520; 052-010-0110; 052-010-0120; 
052-010-1224; 060-005-0110; 060-005-0122; 060-005-0124; 060-005-0144; 060-
005-0320; 060-005-1220; 060-005-1520; 060-010-1220  

   
Current Control: 

• Rule 4306 is currently the most stringent in the state and requires the most 
effective controls.   

• Rule 4306 sets NOx limits of 9 ppmv for units greater than 20 MMBtu/hr and 15 
ppmv for units less than 20 MMBtu/hr.  For large refinery units >110 MMBtu/hr 
the limit is 6 ppmv.  The limits become effective in 2007. 

• The rule has an optional enhanced NOx limit of 6 ppmv for units greater than 20 
MMBtu/hr, which becomes effective in 2008. 

• Low-use units with an annual heat input of 9 billion Btu or less need not comply 
with the limits but needs periodic tune-up or limit exhaust oxygen to 3% or less. 

• The current limits in Rule 4306 achieve 45% reduction from previously controlled 
emissions limit of 30 ppmv required by previous Rule 4305.   

 
Future Control Options: 

• Lower NOx limits are achievable by using selective catalytic reduction (SCR) or 
selective non-catalytic reduction (SNCR).  Both technologies reduce NOx by 
injecting ammonia to the exhaust gas to convert NOx to elemental nitrogen and 
oxygen. 

• Ultra Low NOx burner technology at this time is technologically capable of 
achieving 9 ppmv NOx. 
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Boilers, Steam Generators, and Process Heaters, >5 MMBtu/hr 
(Continued) 

 
• Low temperature oxidation may be technologically feasible but its application on 

boilers has not yet been achieved in practice or established as BACT for this 
source category. 

 
Discussion: 

• The units in this source category are located at stationary sources for which the 
District has legal authority to regulate air emissions. 

• Lowering the current limit 9 ppmv to 6 ppmv for units greater than 20 MMBtu/hr 
could be achieved by retrofitting existing units with SCR or SNCR.  Ultra Low 
NOx burner alone is not technologically capable of such low limit. 

• An estimated 40% reduction from current emissions level could be achieved by 
lowering the NOx emission limit to 6 ppmv for units greater than 20 MMBtu/hr by 
using SCR or SNCR.  

• To date, the District has processed permit applications for nine units from 
operators who decided to comply with current Rule 4306 enhanced option NOx 
limit of 6 ppmv by 2008.  All nine units will employ SCR to meet the emission limit 
of the rule.   

• Older units nearing useful life expectancy may not be economical able to retrofit 
with SCR and it may be more cost effective to replace these older units with new 
units that incorporate SCR as a complete replacement package. 

• Real property space where the units are located could impede installation of SCR 
especially if the existing space is limited or if a new location has to be sited. 

• Other constraints not known at this time may have to be considered when 
deciding the implementation schedule for this control measure.  Constraints such 
as longer lead-time to design, manufacture, deliver and install the technology 
could affect early implementation of lower limits. 

 
Recommendation: 

• Staff recommends this source category be controlled through regulatory method 
with implementation schedule not earlier than 2012 due to constraints discussed 
above. 

• An estimated 40% reduction from current emissions level could be achieved by 
lowering the NOx emission limit to 6 ppmv for units greater than 20 MMBtu/hr by 
using SCR or SNCR. 

• Consider inclusion of an alternative compliance option to improve cost 
effectiveness of this control measure.  

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.0 0.69 0.72 0.75 0.77 0.80
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0

• The rule has no VOC reductions because this is a NOx reduction rule strategy. 
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Boilers, Steam Generators, and Process Heaters, 2 - 5 MMBtu/hr (S-COM-2) 
(Electrical Utilities, Cogeneration, Oil & Gas Production – Combustion, Petroleum 
Refining – Combustion, Manufacturing & Industrial, Food & Ag Processing, 
Service & Commercial, Other – Fuel Combustion)  

 

Source Category: 
This source category includes a wide range of industries including but not limited to 
medical facilities, educational institutions, office buildings, prisons, military facilities, 
hotels and industrial industries. 
 
Emissions Inventory: 
• The emissions inventory for medium size boilers (2-5 MMBtu/hr) is assumed to be 

included as part of the inventory for S-COM-1 (large boilers - from units rated at 5 
MMBtu/hr or less); please refer to that control measure write-up for the baseline 
emissions from boilers as a whole.  

• Current Rule 4307 requires registration of small units pursuant to new District Rule 
2250.  When registration is completed within the next 3 years and the total number 
of medium size units has been determined, the District will calculate the emissions 
and then update the emissions inventory for this source category.    

• EICs Affected: 010-005-0110; 010-005-1220; 030-005-0110; 030-005-0124; 030-
005-0130; 030-005-1220; 030-005-1530; 030-010-0110; 030-010-1600; 030-015-
0110; 030-015-0130; 040-005-0110; 040-005-0130; 040-010-0100; 040-010-0110; 
040-010-1000; 050-005-0110; 050-005-0122; 050-005-0124; 050-005-0300; 050-
005-1220; 050-010-1220; 050-010-1224; 052-005-0110; 052-005-0122; 052-005-
0124; 052-005-1220; 052-005-1510; 052-005-1520; 052-010-0110; 052-010-0120; 
052-010-1224; 060-005-0110; 060-005-0122; 060-005-0124; 060-005-0144; 060-
005-0320; 060-005-1220; 060-005-1520; 060-010-1220 

 
Current Control: 
• District Rule 4307 sets NOx limits at 30 ppmv effective in 2009.  This is 

approximately 70% NOx control from uncontrolled levels.  Units operated at schools 
kindergarten through 12th grade are exempt.   

 
Future Control Options: 
• The current Rule 4307 limits are achievable by retrofitting units with commercially 

available Low NOx Burner combustion control technology that achieves a 70% 
reduction from uncontrolled level. 

• Ultra Low NOx Burner could achieve lower emission level but may not be available 
for retrofit of all units, specifically smaller, newer units.  

• Replacement of older existing units with new ones that already integrate low NOx 
technology is possibly the more cost effective control options to that of retrofitting 
existing units. 

• Replacing with electric heaters is also an option since almost all facilities are in 
areas connected to existing commercial electric grid system. 

Future Incentive Options 
Additional reductions can be achieved by providing incentives for replacement and 
retrofit of school boilers. Staff’s preliminary assessment indicates at least 380 school 
boilers in the District with estimated uncontrolled NOx emissions of 0.8 tons/day. 
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Boilers, Steam Generators, and Process Heaters, 2 - 5 MMBtu/hr 
(Continued) 

 

• Electric heaters were not considered because of the increased operational costs 
associated with electrification 

 

Incentive Option # of 
Units MMBtu/hr Capacity 

Factor 

Emissions 
(tons per 

day) 

Emission 
Reductions 
(tons per 

day) 

Total Cost Capital 
Cost 

Cost 
Effectiveness 
(dollars per 

ton) 

Low NOx Retrofit 
(30 ppm) 380 3.5 0.5 0.798 0.511 $17,733,460 $46,667 $11,124 

Low NOx 
Replacement (30 

ppm) 
380 3.5 0.5 0.798 0.511 $24,553,700 $64,615 $15,402 

Ultra Low Nox 
Replacement (15 

ppm) 
380 3.5 0.5 0.798 0.694 $57,000,000 $150,000 $26,327 

 

Discussion: 
• These units are located at stationary sources for which the District has legal 

authority to regulate air emissions. 
•  Except for the school boilers exemption, current Rule 4307 is as stringent as other 

air district rules. 
• The existing annual heat input threshold of 5 billion Btu per year needs to be 

evaluated to determine if there is a significant reduction to gain by lowering the 
threshold to 1.8 billion Btu/yr and if it is cost effective. 

 

Recommendation: 
• Schools districts need financial assistance to retrofit or replace aging equipment.  Staff 

recommends controlling this source category through an incentive program. Explore 
opportunities for incentive funding to achieve additional emission reductions from this 
source category; see Chapter 7 of this Plan for additional information regarding incentive 
funding. 

Incentives: 
• Retrofit and replacement of school boilers to meet BARCT standards (30 ppm) are 

relatively cost effective incentive options 
• Grant history indicates that participation is higher for programs that offer full 

replacement as opposed to retrofit  
• Consider adopting a backstop rule to assure participation in the incentive program 

and improve cost effectiveness 
 

Projected Reductions with or without Incentives: 
Low NOx Replacement or Retrofit (30ppm NOx limit) 

Tons per day – annual average 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.51 0.51 0.51 0.51 0.51 0.51
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Boilers, Steam Generators, and Process Heaters, Greater than 0.075 
MMBtu/hr (S-COM-3) 

(Electrical Utilities, Cogeneration, Oil & Gas Production – Combustion, Petroleum 
Refining – Combustion, Manufacturing & Industrial, Food & Ag Processing, 
Service & Commercial, Other – Fuel Combustion) 

 
Source Category: 
Facilities with boilers in this size range may include electrical utilities, crude oil 
production facilities, manufacturing facilities, and food processing facilities. 
 
Emissions Inventory: 
The emissions inventory for small size boilers (0.75 –to < 2.0 MMBtu/hr) is assumed to 
be included as part of the inventory for S-COM-1 (large boilers - from units rated at 5 
MMBtu/hr or less); please refer to that control measure write-up for the baseline 
emissions from boilers as a whole. 
 

• EICs affected: 010-005-1220; 010-005-0110; 030-005-0110; 030-005-0124; 030-
005-0130; 030-005-1220; 030-005-1530; 030-010-0110; 030-010-1600; 030-015-
0110; 030-015-0130; 040-005-0110; 040-005-0130; 040-010-0100; 040-010-
0110; 040-010-1000; 050-005-0110; 050-005-0122; 050-005-0124; 050-005-
0300; 050-005-1220; 050-010-1220; 050-010-1220-0000; 052-005-0110; 052-
005-0122; 052-005-0124; 052-005-1220; 052-005-1510; 052-005-1520; 052-010-
0110; 052-010-0120; 052-010-1224; 060-005-0110; 060-005-0122; 060-005-
0124; 060-005-0144; 060-005-0320; 060-005-1220; 060-005-1520; 060-010-
1220 

 
Current Control: District Rule 4308 limits NOx emissions at 3% O2 to the following: 
0.075-0.4 MMBtu/hr                      0.093 lb NOx/MMBtu 
Between 0.4 and 2.0 MMBtu/hr    0.036 lb NOx/MMBtu 
 
Future Control Options:  

• Ultra Low NOx Burner could achieve lower emission level but may not be 
available for smaller unit. 

• Replacement of older existing units with new ones that already integrate low NOx 
technology is possibly the more cost effective control options to that of retrofitting 
existing units.  

• Replacing with electric heaters is also an option since almost all facilities are in 
areas connected to existing commercial electric grid system. 

Discussion: 
• These units are located at stationary sources for which the District has legal 

authority to regulate air emissions. 
Although current District Rule 4308 has a specific date for when new boilers must 
meet the emission limit, it does not specify the turnover of boilers in service prior 
to that date.  This means that an existing boiler could be emitting outside the 
limits specified and yet still be in compliance with the rule since the boiler has not 
yet reached the end of its service life, therefore is not a “new” boiler.  Mandating  
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Boilers, Steam Generators, and Process Heaters, 0.75 MMBtu/hr 
(Continued) 

 
a specific date that all boilers in this size range must meet the current emission 
limit would allow faster turnover of the existing, in-service boilers, thereby 
realizing the full impact of lower NOx limits already in place sooner than under 
natural unit attrition.  At full implementation, NOx emission reductions were 
estimated to be 2.0 tons NOx per day, or about 60% of the estimated baseline 
inventory of 3.3 tons per day. 

• Mandating conversion to electric boilers could be a possibility for this source 
category.  Further study is needed to determine the most cost effective way to 
implement the standard for these units. 

 
Recommendation: 

• Accelerate the replacement of older units with new units meeting the Rule 4308 
NOx emission rate limits by a rule-based requirement (e.g. no units operating 
within the District that are 10 years or older, unless a certain emission rate can 
be demonstrated) or by the use of incentives or a combination of both strategies. 

• Explore possibilities of converting to electric boilers, and implement options that 
are cost effective and socioeconomically viable.     

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Solid Fuel Boilers, Steam Generators, and Process Heaters (S-COM-4) 
(Electric Utilities, Cogeneration, Service and Commercial) 

 
Source Category: 
This source category includes facilities that operate boilers, steam generators, and 
process heaters (units) that are fired on solid fuel.  These units are used in facilities that 
generate utility and industrial power (electricity and heat) by burning solid fuels including 
petroleum coke, coal, municipal solid wastes, tires, or biomass wastes.   
 
Emissions Inventory: 
With current controls and regulations: does not reflect reductions from proposed controls.  

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 

NOx 4.0 4.0 4.1 4.1 4.1 4.1 4.2 4.2 
VOC 0.406 0.408 0.409 0.409 0.409 0.411 0.413 0.413 

ARB emissions inventory needs to be validated to account for NOx reductions resulting 
from existing boiler permit NOx limits as well as current Rule 4352 limits. 
! EICs Affected: 010-005-0214; 010-005-0240; 010-005-0243; 010-005-0254; 020-

005-0214; 020-005-0218; 020-005-0220; 020-005-0230; 060-005-0250 
 
Current Control: District Rule 4352 requires municipal solid waste units to meet a 
NOx limit of 200 ppmv @ 12% CO2.  For all other units the NOx limits is 115 ppmv @ 
3% O2. 
 
Future Control Options:  

• Current BACT is selective non-catalytic reduction (SNCR) with ammonia injection 
for municipal waste-fired or biomass-fired boilers.  Sources subject to Rule 4352 
are already operating at or below the limits by using this control technology. 

• Reexamine if the NOx emission limits from Sacramento AQMD (70 ppmv) or 
ARB recommendations (40 ppmv) are achievable for this source category. 

• There is some increased use of selective catalytic reduction SCR with ammonia 
injection in new coal-fired boilers in eastern states in the nation.  European Best 
Available Technology (BAT) listed SCR for coal and lignite firing boilers. 

• There are no biomass-fired or municipal waste-fired boilers that are currently 
using SCR in the nation or in Europe.  

• Coal -fired units are not comparable to the District’s biomass fired or municipal 
solid waste fired boilers, which are non-homogenous fuel and therefore higher 
emission variability.  

• Further research would need to be conducted to determine if SCR could be 
retrofitted to the existing boilers or if they also need combustion retrofits that 
would require boiler rebuilds.  

 
Discussion: 

• These sources are located at stationary sources for which the District has legal 
authority to regulate air emissions. 
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• Rule 4352 was recently amended to implement BARCT and All Feasible Control 

Measure as a commitment in the District’s One-hour Extreme Ozone Attainment 
Demonstration Plan.   A discussion of possible NOx emission levels and controls 
was included in the analysis for that rule amendment project. 

• Facilities subject to Rule 4352 operate boilers that burn locally generated 
agricultural waste and municipal waste materials as well as waste materials 
imported into the Valley.  Continued operation of these facilities is important to 
reduce emissions from open burning.  

 
Recommendation: 

• District staff recommends this source category as control measure for further 
study to determine if SCR could be retrofitted to existing biomass and municipal 
waste fired boilers.   

• If SCR retrofit is feasible consider including an alternate compliance option as 
part of this control measure to improve cost effectiveness.      

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 

NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Stationary Gas Turbines  (S-COM-5) 
(Electric Utilities, Cogeneration, Oil & Gas Production – Combustion, Petroleum 
Refining – Combustion, Manufacturing & Industrial, Service & Commercial, Other 
– Fuel Combustion) 

 
Source Category: 
This source category includes any operations that use stationary gas turbines for the 
generation of electrical power.   
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed 
controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 8.4 4.8 5.0 5.1 5.2 5.3 5.6 5.7
VOC 0.64 0.67 0.68 0.68 0.68 0.71 0.74 0.76
 
! EICs Affected: 010-045-0110; 020-045-0110; 030-045-0110; 030-045-1200; 040-

045-1412; 050-045-1200; 060-045-0110; 060-045-1420  
 
Current Control: 
• District Rule 4703 is as stringent as other air districts for similar source category. 
• Rule 4703 applies to stationary gas turbines with rated 0.3 megawatt (MW) and/or a 

maximum heat input greater than 3 MMBtu/hr. 
• Current NOx limits are:  For gas fuel-fired turbines – Standard limit is 5 ppmv to 50 

ppmv, depending on turbine size, hours of operation, and control system used.    
Enhanced limit for >10MW combined cycle is 3 ppmv.   For Liquid fuel-fired turbines 
– 25 ppmv to 50 ppmv, depending on turbine size, hours of operation, and control 
system used.  

• Exemption includes laboratory turbines used exclusively in turbine technology 
research, turbines used exclusively for fire fighting and/or flood control, emergency 
turbines operated  < 200 hours per year, and turbines rated < 4 MW and limited to 
operations of < 877 hours per year. 

• The current rule limits achieve about 95% NOx reduction from uncontrolled level.   
• Full compliance with the current rule requirements occurred in 2002 to 2005, 

depending on turbine size, hours of operation, control system used, and turbine 
efficiency. 

• Existing turbines in the SJVAB generally control NOx emissions through water or 
steam injection, dry low-NOx combustion technology, selective catalytic reduction, or 
some combination thereof. 

 
Future Control Options: 
• Currently, Rule 4703 is undergoing rule development process as a control measure 

in the 1-hour Extreme Ozone attainment Demonstration Plan (EOADP).  The control 
measure would specifically examine controls for turbines rated less than 10 MW and 
used for distributed power generation in order to achieve additional NOx reduction. 
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(Continued) 

 
• ARB recently published emission standards for turbines used in electrical power 

generation.  Current Rule 4703 limits would be evaluated in comparison with the 
ARB suggested limits and determine if they are attainable by existing turbines by 
available control technology as well as new burner technology that may be under 
development. 

• Adoption for this control measure is anticipated in the third quarter of 2007 with full 
implementation for NOx control projected for the year 2010.  The emissions from 
sources affected by the control measure are estimated at 2.5 tons NOx/day which is 
estimated at 50% of the sources.  Upon final implementation by 2010 of the 
proposed control measure, a reduction of 0.6 tons of NOx per day is anticipated.  

• Future rule amendment projects should reexamine the low-use turbine emission 
levels to determine if they are still a valid consideration for this category of units. 

 
Discussion: 
• The District has legal authority to regulate this source category. 
• As stated above, this control measure is currently undergoing rule development 

process to evaluate feasibility of ARB suggested NOx limits for stationary gas 
turbines, rated <10.0 MW and amend the rule appropriately.  Turbines rated greater 
than 10 MW are subject to requirements similar to the ARB limits. 

 
Recommendation: 

• Continue current rule development and adopt amendments to Rule 4703 by third 
quarter 2007. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.60 0.60 0.61 0.64 0.66 0.68
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0

• No VOC reduction because Rule 4703 is a NOx control rule and does not 
regulate VOC emissions. 

 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

   Appendix I:  Candidate Control Measures  
2007 Ozone Plan  

Appendix I-22

Reciprocating Internal Combustion Engines (S-COM-6) 
(Cogeneration, Oil & Gas Production – Combustion, Petroleum Refining – 
Combustion, Manufacturing & Industrial, Food & Ag Processing, Service & 
Commercial, Other – Fuel Combustion) 

 
Source Category: 
This source category includes all reciprocating internal combustion engines.  District 
Rule 4702 covers engines greater than 50 brake-horsepower (50 bhp), a portion of all 
possible engines. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 31.80 31.58 29.77 29.12 27.72 25.52 23.18 20.69
VOC 5.29 5.25 5.19 5.17 5.15 5.15 5.17 5.21
• ARB emissions inventory for engines 50 bhp or less are not included in the 

emissions inventory.  Survey of businesses and industries needs to be conducted to 
determine the total number of small engines in order to calculate their uncontrolled 
emissions. 

• Survey of AO sources needs to be conducted to determine total AO spark-ignited 
engines and update the emissions inventory.  Preliminary data received from a 
stakeholder indicates at least 1,000 AO spark-ignited engines operating within the 
District.    

• EICs Affected: 010-040-0110; 010-040-1200; 020-040-0110; 020-040-1200; 030-
040-0100; 030-040-0110; 030-040-0124; 030-040-1100; 030-040-1200; 030-040-
1210; 040-040-0110; 050-040-0012; 050-040-0110; 050-040-0124; 050-040-1200; 
050-040-1299; 050-040-3220; 052-040-0110; 052-040-1200; 052-042-1200; 060-
040-0012; 060-040-0110; 060-040-0124; 60-040-0146; 060-040-1100; 060-040-
1200; 060-040-1210 

 
Current Control: 
• District Rule 4702 regulates NOx emissions from stationary spark-ignited engines 

and stationary compression ignited (diesel) engines greater than 50 horsepower. 
• NOx limits for spark-ignited engines used exclusively in agricultural operations (AO) 

are:  Rich burn– 90 ppmv or 80 percent reduction; lean-burn– 150 ppmv or 70 
percent reduction. The full compliance schedule for AO engines is 2008, or 2010 if 
an operator has an agreement to replace existing engine with electric motor. 

• For non-AO spark-ignited engines: Rich-burn – 25 ppmv or 96 percent reduction; 
lean-burn – 65 ppmv or 90 percent reduction.  The full compliance schedule for non-
AO engines is 2007. 

• NOx limits for compression ignited engines are:  for non-EPA certified engines 
greater than 500 bhp and at least 1,000 annual operating hours – 80 ppmv and a full 
compliance schedule of 2008; 50 bhp to 750 bhp operating less than 1,000 hours  
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per year – EPA certified Tier 3 to Tier 4 depending engine size and a compliance 
schedule of 2010 or 2011 based on engine size.  For EPA certified compression 
ignited engines:  EPA certified Tier I or Tier 2 must comply with Tier 4 standard by 
2015 or 12 years after installation date whichever is later. 

 
Future Control Options:  

• Electrification - replacing engines with electric motors - where possible.   
• Lower agricultural spark-ignited engine NOx emission limits to the same level as 

the non-agricultural units. 
 
Discussion: 

• These units are located at operated and located at stationary sources for which 
the District has legal authority to regulate air emissions. 

• Current Rule 4702 is as stringent as other air district rules. 
• Additional NOx reductions could be achieved by expanding the rule applicability 

so that engines 50 bhp or less would be subject to the rule.  A survey would need 
to be conducted to determine the number of small engines and estimate the 
uncontrolled emission levels for such engines. 

• Electrification should also be considered as part of a strategy to reduce engine 
emissions.  Utility companies are currently in the process of electrifying over 
1,000 agricultural diesel engines.   

• Technical and economic conditions may limit the application of electric motors in 
some locations and possible impacts to the power grid should be examined. 

• Current Rule 4702 goes beyond the State Suggested Control Measure for this 
source category. 

 
Recommendation: 

• Accelerate the replacement of engines with electric motors, either through 
regulatory or incentive programs.   Explore opportunities for incentive funding to 
achieve additional emission reductions from this source category; see Chapter 7 
of this Plan for additional information regarding incentive funding. 

• The reduction estimate for controlling engines 50 bhp or less would be 
determined after completing a survey of sources and establishment of the 
emission inventory for these engines.   A future study to re-evaluate this source 
category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Glass Melting Furnaces            (S-COM-7) 
(Glass and Related Products) 

 
Source Category: 
This source category includes any glass-melting furnace.  Within the District, there are 
four types of glass produced:  container glass (bottles and jars), flat glass (windows and 
automobile windshields), wool fiberglass (building insulation), and continuous strand 
fiberglass (aircraft insulation and filter media for air and water). 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 
 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 9.38 8.02 8.56 8.73 9.08 9.64 10.12 10.65
VOC 0.337 0.39 0.415 0.423 0.440 0.469 0.49 0.515

 
! EICs Affected: 460-460-7037, 460-460-7038, 460-460-7039 
 
Current Control:  Rule 4354 regulates the glass melting category.  NOx emission limits 
range from 4.0 to 9.2 pounds NOx per ton of glass pulled, depending on production 
technology, firing technology, and monitoring averaging period.  VOC emission limits 
are 20 ppmv or range from 0.1 to 0.25 lb/ton glass pulled depending on market sector 
and firing technology.  Operators meet current emission limits through a selection of 
furnace firing technology and glass raw materials. 
 

With recent rule amendments, Rule 4354 applies to all industrial glass-melting furnaces 
in the District.  The NOx emissions are controlled 67% to 76% compared to uncontrolled 
glass-melting furnaces. 
 
Future Control Options: 
• Oxy-fuel, 3R technology, Selective Catalytic Reduction, electric furnaces. 
 
Discussion: 

• Lower NOx emissions have been achieved within the District with current firing 
technology and glass recipes. 

• Selected Catalytic Reduction (SCR) is an add-on control that may help operators 
meet lower NOx limits.  SCR has been used by other source categories to 
reduce NOx emissions.  Glass melting furnaces in Europe and Asia have 
successfully used SCR to control NOx emissions, but to date; no facility in the 
US has implemented this control technology.   

• During the rule development process, District staff will consider:  
o NOx limits of 3 lbs/NOx per ton of container glass pulled and 5 lbs/NOx 

per ton of flat glass pulled.   
o Changing the averaging period for emissions to no more than 3 hours. 
o Reducing the maximum allowable start-up time to a few days.  
o Implementing a specific SOx emission limit. 
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Glass Melting Furnaces 
(Continued) 

 
• Operators have increased production capacity during the most recent round of 

rebuilds, triggering Best Available Control Technology (BACT) provisions of the 
District’s New and Modified Stationary Source Review (NSR) Rule.  The BACT 
provisions have resulted in NOx emission limits that meet or are less than the 3 & 
5 lbs/NOx per ton of glass pulled.  The emissions reductions from the most 
recent rebuilds will be realized starting in 2008.   

• There are four furnaces with NOx limits greater than these limits that District staff 
expects will be rebuilt by 2012:  three container glass furnaces and one flat glass 
furnace.  The most cost-effective time to change NOx limits for glass-melting 
furnaces is at the time of furnace rebuild.  To ensure that all glass-melting 
furnaces in the District meet the by 2012, it is recommended that the rule 
development project be completed by 2009. 

• When fully implemented, District staff has estimated that actual NOx emission 
reductions from rule amendments would be an additional 0.4 tons per day 
beginning in 2012. 

 
Recommendation: 
This control measure is recommended as a candidate control measure with rule 
development occurring by 2009 so that rule requirements are in place by the 2012. 
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 1.2 1.20 1.6 1.7 1.8 1.9 2.0
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Lime Kilns (S-COM-8) 
(Food & Ag Processing) 

 
Source Category: 
This source category pertains to facilities operating lime kilns in a wide variety of 
manufacturing and processing operations, including food and agriculture.   
 
Emissions Inventory: 
With current controls and regulations: does not reflect reductions from proposed controls.  

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
VOC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 
EICs Affected: Need to assign an EIC because lime kiln is not included in the ARB 
emissions inventory. There is only one device operating in the District and it currently 
complies with the rule associated with this device.   
 
Current Control: District Rule 4313 requires NOx: 0.12 lb/MMBTU-gaseous fuel; 
0.12 lb/MMBTU-distillate fuel oil; 0.20 lb/MMBTU-residual fuel oil 
 
Future Control Options:  

• Future control option includes lowering the current NOx emission limits. 
• Available retrofit combustion control technologies to achieve lower NOx limits 

include low NOx burner and ultra low NOx burners fired on natural gas.  Add-on 
controls such as SCR or SCNR is technologically feasible but its cost 
effectiveness should be examined for this application. 

 
Discussion: 

• These sources are located at stationary sources for which the District has legal 
authority to regulate air emissions. 

• There is only one permitted lime kiln operating in the District.  The kiln is 
operated only during ozone season to manufacture sugar. 

• The current permit allows firing on distillate fuel oil (#6 fuel oil) as primary fuel 
and natural gas as back-up fuel. 

• Current NOx limit of 0.1 lb/MMBtu is considered uncontrolled emission limit.  
• Lower the NOx limits to at least 0.036 lb/MMBtu (30 ppmv) fired on natural gas 

fuel and 0.052 lb/MMBtu (40 ppmv) fired on liquid fuel (residual fuel oil or 
distillate oil), at 3% excess oxygen. 

• Require firing on natural gas as primary fuel.  Distillate oil firing as a back-up fuel 
could be allowed during natural gas curtailment period. 

• A reduction of about 64% from current emissions level could be achieved by 
lowering the NOx limit to at least 30 ppmv for natural gas firing. 

• A reduction of about 75% from current emissions level could be achieved by 
lowering the NOx limit to at least 40 ppmv for distillate oil firing.      

 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

   Appendix I:  Candidate Control Measures  
2007 Ozone Plan  

Appendix I-27

Lime Kilns  
(Continued) 

 
 
Recommendation: 

• Staff recommends this source category be controlled through regulatory method 
with implementation schedule not earlier than 2012 to allow time to design, 
procure, and install retrofit control technology.  Compliance schedule for the new 
emission limit should coincide during off-season when the kiln is not operating so 
retrofit could be completed without disrupting normal manufacturing operations.  

• Amend Rule 4313 to lower the NOx limits.  A reduction of between 64% to 75% 
from current emissions level from this source category could be achieved by 
combustion control retrofit technologies discussed above depending on the type 
of fuel (natural gas or distillate) used to fire the unit. 

• Consider inclusion of an alternative compliance option to improve cost 
effectiveness of this control measure.      

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category maybe  
planned in the future. 

     
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx  0.0 0.0 0.0 0.0 0.0 0.0 0.0 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Residential Water Heaters (S-COM-9) 
(Residential Fuel Combustion) 

 
Source Category: 
Units in this source category are water heaters located in private residences. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 1.37 1.27 1.30 1.31 1.33 1.36 1.39 1.42 
VOC 0.10 0.11 0.11 0.11 0.111 0.11 0.12 0.12 
 
! EIC Affected:  610-608-0110 
 
Current Control: District Rule 4902 currently requires natural-gas fired, new 
residential water heaters, which are rated at less than 75,000 BTU heat input not to 
exceed 93 pounds of NOx emissions per billion Btu (lb of NOx/bBtu) of heat input.  
 
Future Control Options:  

• New water heaters are designed to be more energy efficient and emit less NOx, 
using low-NOx combustion technology.   

• Electrification – replacement with electric water heaters – could also significantly 
lower NOx emissions.   

• Encourage early replacement of exiting units using either a specific compliance 
schedule or incentive funding. 

 
Discussion: 

• Lower NOx limits are currently in place in SCAQMD Rule 1121 which have been 
in place since September 3, 2004. 

• Because of the tendency for manufacturers to supply SCAQMD-complying 
products for the entire state, many new water heaters in the San Joaquin Valley 
may already meet the new limits.   

• Nonresidential water heaters and mobile home heaters are exempt from current 
rule requirements, although these applications generally use similar water 
heating devices. 

• The transition from older to newer, less NOx-emitting units will take place over a 
20-year period. 

• Manufacturers have indicated that they need more time to develop the 
technology that meets the NOx limit of 23 lb of NOx/bBtu, and in a mitigation fee 
program, they are required to compensate the SCAQMD for units sold that don’t 
meet these new limits. 

• The reductions are mainly NOx; the VOC reductions are negligible. 
• The reductions reflect controls that come by natural attrition of the units, which is 

projected to take 20 years. 
• The reductions are based on 75% reduction of NOx (93 to 23 lb of NOx/bBtu) for 

the additional applicable units. 
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Residential Water Heaters 
(Continued) 

 
Recommendation: 

• Amend Rule 4902 to lower the NOx emission limit, similar to SCAQMD Rule 
1121, and also expand its applicability to nonresidential and mobile home 
heaters, but consider technological limitations. 

• Expand the applicability by including nonresidential water heaters less than 
75,000 BTU heat input, which will be subject to the new, lower limits and by 
removing the exemption for mobile home heaters, which can be required to meet 
the current limit of 93 lb of NOx/bBtu. 

• Currently this source category is not a candidate for incentive funding, but further 
analysis and study is necessary to determine if this source category may garner 
cost effective reductions in the future provided funding sources are available.  
Please see Chapter 7 for any additional information. 

• Adoption of amendments for the new requirements must be done as soon as 
possible, in order for the attrition of the older units to start.  This early adoption 
will also assist in the effort to reach the PM2.5 NAAQS, since NOx is the 
precursor of concern that forms secondary particulates. 

 
Projected Reductions: 
With recommended controls 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.20 0.25 0.40 0.55 0.70 0.85
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Natural Gas-Fired, Fan-Type Residential Central Furnaces (S-COM-10) 
(Residential Fuel Combustion) 
 

Source Category: 
This source category covers natural gas-fired, residential central heating furnaces.  
These units are in the size range of rated heat input capacity of less than 175,000 
British thermal units per hour and, for combination heating and cooling units, a rated 
cooling capacity of less than 65,000 British thermal units per hour. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from the proposed control. 

 Tons per day – winter season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 4.214 4.121 4.032 3.999 3.934 3.807 3.666 3.5 
VOC 0.208 0.204 0.199 0.198 0.194 0.188 0.181 0.173 
 
Current Control:  

• Adopted on October 20, 2005, Rule 4905 limits NOx emissions from residential 
central furnaces. 

• The main rule requirement is written, as follows: No person shall supply, sell, 
offer for sale, install, or solicit the installation of any natural gas-fired fan-type 
residential central furnace for use within the District unless it has certified 
emissions of oxides of nitrogen less than or equal to 0.093 pounds of oxides of 
nitrogen per million BTU heat output or 55 ppm NOx at 3.00% O2 stack gas by 
volume (dry). 

 
Future Control Options:  

• Low-NOx burner technology, capable of emitting half of the certified level of 
0.093 pounds of NOx per million BTU heat input, has been developed, but it has 
not reached the commercially-available stage. 

• Incentivize the use of more efficient “condensing” heating units, which have 
Annual Fuel Utilization Efficiency (AFUE) upwards of 90%, in contrast to 
“noncondensing” units that have 78% AFUE. 

• State-of-the-art control systems that minimize energy use.  
 
Discussion:   

• Since emissions from this source category occur during the cold season, it is not 
relevant to the control of ozone, which is a summer problem and should be 
pursued as part of the future PM2.5 plan development.  

• NOx from heating furnaces using natural gas contribute to the formation of 
PM2.5, which is a winter phenomenon. 
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 Natural Gas-Fired, Fan-Type  
 Residential Central Furnaces 
 (Continued) 
 
Recommendation:  This control measure should be pursued as part of a future PM2.5 
plan development strategy and not part of this ozone plan. 
 
Projected Reductions:  To be developed as part of the PM2.5 plan development 
strategy. 
 

Tons per day – winter season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
VOC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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Dryers (S-COM-11) 
(Mineral Processes, Other – Industrial Processes) 

 
Source Category: 
This source category includes any dryer, dehydrator, or oven.  Some examples of units 
subject the this rule are onion dehydrators, dryers that convert liquid milk to dried milk, and 
units used to dry aggregate at asphalt plants. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 2.512 2.631 2.794 2.836 2.965 3.082 3.244 3.390 
NOx adj 2.51 2.63 1.85 1.88 1.97 2.05 2.14 2.25 
VOC 0.389 0.417 0.440 0.446 0.469 0.486 0.512 0.539 
*The adjustment reflects the reductions achieved from the recently adopted Rule 4309 
 

• EICs Affected:  430-422-7078, 430-424-7006, 430-995-7000, 499-995-0000, 
499-995-5630 

 
Current Control: District Rule 4309 requires dehydrators to be fired on PUC-quality 
natural gas; all others units have a NOx emission limit of 3.5 to 5.3 ppmv using an 
oxygen correction factor.  Operators may meet NOx emission limit using a NOx 
emission control system. 
 
Because this rule was recently adopted, no estimation has been made of the proportion 
of additional units that are at least 5 MMBtu/hr or larger that will be subject to this rule.  
At full implementation of the current rule requirements, NOx emissions from units 
subject to the rule are estimated at 66% of uncontrolled emissions. 
 
Future Control Options: 

• No new technologies that are not currently specified under current controls are 
known at this time. 

 
Discussion: 

• Low-NOx burners are already in use for sources subject to rule provisions.  
Some of the sources that are currently exempt from the rule are already using 
this technology as part of their Permit to Operate. 

• The bulk of the dryers, dehydrators, and ovens operate at temperatures that are 
too low for efficient operation of NOx emission control systems, therefore add-on 
controls are not an option for this source category. 

• Some currently exempt units operate for a short limited season, for example, 
dryers and humidifiers at cotton gins, so the amount of NOx emission reductions 
from these units would be small since nearly all exempted units run on PUC 
natural gas which is a clean burning technology.
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Dryers 
(Continued) 

 
• Another option for this rule is to change the rule applicability by reducing the total 

heat input cut-off for units subject to the rule below the current 5.0 MMBtu/hr.  As 
the heat input cut-off decreases, the sources that would be affected by the rule 
become more diverse.  For example, commercial laundry dryers and ovens for 
pre-packaged tortillas are units that are in the range of 2 to 3 million Btu/hr.  
Since the industries would be varied, more analysis would be needed throughout 
the rule development project to adequately assess the technology available for 
these lower heat input units.  Nearly all of the exempted units are firing on PUC-
quality natural gas already, which is a very clean-burning technology. 

 
Recommendation: 

• The recent adoption of this rule has maximized the possible emission reductions 
from this source category.  Future equipment advancements may produce 
additional reductions from exempt equipment.  A future study to re-evaluate this 
source category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Alternative Energy Production Programs  (S-COM-12.0) 
(Landfills, Confined Animal Facilities, Agricultural Waste Products, Waste Water 
Treatment Plants, Industrial Coating Facilities) 
 

Source Category:   
This source category includes facilities or operations that have VOC-containing by-
products that can be converted to electric energy by utilizing currently available 
technology or other byproducts such as biomass waste, from which energy could also 
be derived.  The electricity produced may be used for internal facility needs or metered 
back and sold to utility companies.   
 

Emissions Inventory: 
There is no specific inventory attributable to this source category, since it can include 
any application for which there is technology that can produce energy without using 
fossil-based materials. 
 

Current Control:  
• Landfill gas is either flared or used as fuel for electric generation systems. 
• VOCs and methane from confined animal facilities are controlled by a variety of 

mitigation measures or used, to a limited extent, as fuel for electric generation 
systems. 

• Agricultural waste products, such as prunings, rice stalks, and uprooted vines 
and trees, are handled in a variety of ways, including: chipped/shredded, 
composted, burned, or used, to a limited extent, as fuel for boilers or power 
generation units. 

• Solar energy projects, such as: solar-driven water pumps, solar roof, and solar 
water heating. 

• VOCs from oil and gas production plants and VOCs from other industrial facilities 
are incinerated using flares or thermal oxidizers. 

 

Future Control Options:  
• Small-scale alternative energy projects that utilize locally available biomass that 

can be converted to methane gas, which can be used to fuel internal combustion 
(IC) engines or mini-turbines that drive electricity generators or which can serve 
as the hydrogen source for fuel cell power generation. 

• VOC emissions from industrial painting processes as a hydrogen source for fuel 
cell power generation. 

• Biomass gasification produces flammable gas that can be used in combined-
cycle power generation, which combine gas turbines and steam turbines to 
produce energy up to as much as 60% efficiency. 

• Still in the development stage is the use of biomass in biorefineries.  Biomass 
can be transformed to component sugars that can be converted to fuels or other 
products, and biomass can also be converted to synthesis gas (hydrogen and 
carbon monoxide), which can be used for fuel or converted to other products. 

• Advances in gas-to-liquid technologies using the cobalt-based Fischer-Tropsch 
(FT) process has led to the production of synthetic paraffin fuel (SPF), which is a 
promising hydrogen source for fuel cell power generation.  This fuel type is being  
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Alternative Energy Production Programs 
(Continued) 

 
investigated for its potential in mobile applications of fuel cells.  SPF can be 
derived from synthesis gas, from petroleum-based products, from methane 
produced by biodigesters, or from the gas currently being flared at oil production 
facilities.  Other FT fuels are touted as future alternative replacements for diesel 
and aviation fuel, with the concomitant benefit to air quality, since FT fuels are 
cleaner burning (less NOx, PM, and CO). 

 
Discussion: 

• Technology exists to convert green waste, dairy manures, and other forms of 
biomass into useable energy for electricity generation.  However, these projects 
currently require considerable subsidies to make them economically viable.   

This is due mainly to the still relatively lower cost of producing electricity using fossil-
based stocks.  

• Biomass, if left exposed to the atmosphere, can transform to ozone precursor 
forms, such as VOC hydrocarbons.  Another hydrocarbon formed from biomass 
decomposition is methane, which is not an ozone precursor, but is considered as 
one of the stronger chemical compounds that contribute to global warming.  A 
molecule of methane contributes twenty times more to global warming than a 
molecule of carbon dioxide.   

• IC engines and mini-turbines that drive electricity generators produce significant 
amounts of NOx and VOCs, if emission control devices are not utilized. 

• In some cases, landfill gases are used to fuel IC engines that power electricity 
generators.  However, there is still a considerable amount that is flared to control 
for VOCs, a method that is less pernicious than just simple off gassing, but still 
produce NOx. 

• There are several examples of biodigester technology using animal waste as 
methane source, with a concomitant benefit of controlling VOCs. 

• Waste Water Treatment Plants are currently not subject to District prohibitory 
rules for VOCs, and therefore VOC emissions are uncontrolled. 

• There are currently projects that use methane as the source of hydrogen in fuel-
cell power generation.  One such project is being done by the city of Tulare’s 
wastewater treatment plant.  The project uses cheese-processing milk waste, 
which organisms break down to produce methane as a byproduct.  The project 
was awarded a $3.38 million grant by the Southern California Edison for 
producing energy in a nonpolluting way.  It appears that the VOCs in the 
methane-laden waste gas also are a source of the hydrogen that the fuel cells 
utilize to produce electricity.  Obviously, no NOx is produced, since the 
byproducts of fuel-cell power generation are water and smaller amounts of 
carbon dioxide (relative to combustion processes of producing energy).  In a Ford 
Motor Company research project that compared the use of fuel cell technology to 
the traditional use of thermal oxidizers in controlling VOCs from the painting 
process, the VOC and CO2 from the fuel cell technology were considerably less.  
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Alternative Energy Production Programs 
(Continued) 

 

• The economic viability of alternative energy projects will be improved with the 
emerging greenhouse gas policy that awards equivalent carbon credits, which 
have a corresponding value in the carbon emissions trading markets.  

 
Recommendation: 

• Promote alternative sources of energy by assisting projects with incentive funds, 
provided these projects have demonstrable merits, in terms of reducing criteria 
pollutants that are precursors to ozone formation. 

• Design and implement alternative energy programs with SIP creditability as an 
emerging control measure, following EPA guidelines. 

• Align District programs with initiatives that reduce global warming. 
• See Chapter 8, Innovative Strategies and Programs, for additional information on 

this source category. 
 
Projected Reductions: 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Energy Conservation Programs  (S-COM-12.1) 
(All energy users) 
 

Source Category:   
This source category includes equipment, facilities or operations that are amenable to 
energy conservation programs, including agricultural irrigation systems, residential 
water-heating systems, farming practices, commercial/industrial practices, and all other 
operations that can reduce energy usage.    
 
Emissions Inventory: 
There is no specific inventory attributable to this source category, since it can include 
any application for which there are technologies and practices that can improve energy 
use. 
 
Current Control:  

• Utility companies have various energy conservation programs, including offering 
rebates for using energy-efficient appliances and weatherization of homes, and a 
tiered system of pricing, which encourages homeowners to stay below a certain 
level of energy use.   

• EPA’s Energy Star Program provides homeowners and businesses with tools 
and resources for undertaking projects that reduce energy bills and improve 
comfort.  The Energy Star label is awarded to products and facilities that have a 
demonstrated quality of energy efficiency.  

• California State University, Fresno’s Center for Irrigation Technology conducts 
the Agricultural Pumping Efficiency Program, with funding from Pacific Gas and 
Electric Company through 2008.  

• Green building practices that are geared toward energy conservation, such as: 
site selection, building orientation, integrated structural insulation, and use of 
renewable energy options (solar space heating and cooling, solar water heating, 
purchase of green power, etc.).  

  
Future Control Options:  

• Energy efficiency projects and practices that have a demonstrable benefit to air 
quality, such as: energy efficient water pumps, solar water heaters, reduced 
agricultural field passes, use of GPS in agricultural operations, and other 
conservation management practices that simultaneously reduce PM and ozone 
precursors. 

• Green certification of energy efficient homes, offices, and commercial and 
industrial facilities that utilized green building practices. 

 
Discussion: 

• By reducing electric usage, the construction of more power plants can be slowed 
down, thereby contributing to less NOx and CO2 emissions. 

• Increasing the efficiency of agricultural irrigation pumps translates to less fuel 
usage, which results in fewer emissions of ozone precursors.  This would 
complement District Rule 4702’s clean engine requirements.   
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• Conservation management practices, such as reduced tillage, use of GPS, 

reduced row passes in cultural practices (pesticide application, cultivation, row 
cleaning/weeding), etc. results in less fuel usage and fewer ozone precursor 
emissions. 

• Equivalent carbon credits that result from energy conservation projects are now 
worth a certain amount of dollars in greenhouse gases trading schemes.  This 
vastly improves the economic viability of such projects.      

 
Recommendation: 

• Promote energy conservation through program mechanisms, such availability of 
rebates and other incentives to green-certified homes and buildings. 

• Provide incentive funding for irrigation pumping efficiency programs and other 
farming technologies/practices that have a demonstrable air quality benefit. 

• Design and implement energy conservation programs with SIP creditability as an 
emerging control measure, following EPA guidelines. 

• Align District programs with initiatives that reduce global warming. 
• See Chapter 8, Innovative Strategies and Programs, for additional information on 

this source category. 
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 

NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Heat Island Mitigation Programs  (S-COM-13) 
(Cool or Green Roofs, Cool Pavements, Urban Forestry) 

 

Emissions Inventory: 
There is no specific inventory attributable to this source category, since it can include 
any application for which exist technology or other means that can lower temperatures 
in urban areas. 
 

Current Control: Planting shade trees in urban areas are done, but only to a very 
limited extent, in contrast to what is necessary to mitigate the formation of heat islands 
(characterized by urban air and surface temperatures, which can be 10 ºF higher than 
rural areas). 
 

Future Control Options:  
• Cool roofs with a high solar reflectance, or albedo. 
• Green roofs or rooftop gardens, which are “living roofs” planted over existing roof 

structures, including industrial and commercial facilities, residences, and offices. 
• Cool pavements, a term describing light-colored or permeable pavements. 
• Urban forestry, which decreases ambient temperatures through shading and 

evapotranspiration.  
 

Discussion: 
• Heat islands can increase air conditioning demand, power plant emissions, and 

ground-level ozone formation, which is heat dependent.   
• EPA’s Energy Star Roof Product Program specifies albedo values.  
• Green roof benefits include reduced rooftop temperatures. 
• The U.S. Dept. of Agriculture Forest Service estimates that mid-day temperature 

reductions range from 1 to 5.5 ºF for every 15% increase in the canopy cover. 
• The scientific know-how for estimating the emission reduction benefit accruing from 

heat island mitigation programs is still at an early stage of development.  
• Research should also focus on the benefits that crop production has on ozone 

absorption potential, including the role of orchards as buffers. 
 

Recommendation: 
• Develop a model ordinance for heat island mitigation and promote its adoption by 

cities and counties, including providing incentive funding to “seed” projects.  
• Encourage practices conducive to heat island mitigations through informational 

campaigns and incentives. 
• Include elements of heat island mitigation as an alternative compliance option for 

facilities.  
• Support research that adds certainty to the emission reduction potential or benefits 

of heat island mitigation programs.  See Chapter 8, Innovative Strategies and 
Programs, for additional information on this source category. 

 

Projected Reductions: 
With recommended controls 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx TBD TBD TBD TBD TBD TBD TBD 
VOC TBD TBD TBD TBD TBD TBD TBD 
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Composting and Biosolids  (S-GOV-1) 
(Other – Waste Disposal) 

 
Source Category: 
This source category includes all facilities that land apply, landfill, compost, or dispose 
of biosolids, manure, poultry litter, or any mixture containing the aforementioned. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC* 
estimated 
baseline 

9.7 9.8 9.9 10.0 10.1 10.2 10.3 10.4 

*Research is being conducted to refine the emission factors, control efficiencies, and 
growth factors.  The estimated baseline is calculated using best available data.  ARB 
emission inventory does not have a value for this source category. 
 
! EICs Affected: Need to assign an EIC because this category is not included in the 

ARB emissions inventory. 
 
Current Control: There is no District rule that covers this source category.   
 
Future Control Options:  

• Cover waste with finished compost, soil, or a waterproof covering.   
• For Land application operations, rapidly land incorporate waste; rapidly cover 

waste.   
• Require larger operators to maintain all piles within specific parameters or use a 

control device to reduce VOC emissions.  The current District BACT and current 
rule development project for Rule 4565 list these parameters.   

• Require largest operators to operate a VOC emission control device.   
 
Discussion: 

• These are stationary sources subject to the District's jurisdiction (CAA 172). 
• The VOC mitigation measures listed in Future Control Options above have all 

been utilized in composting facilities within California.  Several of the mitigation 
measures are in the most recent District BACT, other California air district rules, 
or BACT determinations by air districts in other states.   

• District staff will consider South Coast’s rule provisions requiring enclosed 
facilities to demonstrate 70-80% reductions depending on whether facility is 
existing or new. 

• The mitigation measures listed in Future Control Options above would achieve 
approximately 40% VOC reduction from baseline emissions. 
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Composting and Biosolids 
(Continued) 

 
Recommendation: 

• Expeditious compliance timeline is recommended. Facilities that choose to only 
implement management practices shall comply with rule requirements within 12 
months of rule adoption. Facilities that choose to install and utilize VOC control 
devices shall comply with rule requirements within 36 months of rule adoption. 

• Adopt Rule 4565 in 2007 so that the VOC emissions reductions can be realized 
in 2010. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 

 
*This does not include reductions achieved through incentive programs. Estimated 
reductions are based on the estimated baseline. 

Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC* 
Estimated  2.0 3.4 3.4 3.9 4.0 4.1 4.1 
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Municipal Water Treatment Plants (POTWs) (S-GOV-2) 
(Waste Disposal) 

 
Source Category: 
This source category includes any facility that accepts and treats municipal or industrial 
wastewater including, but not limited to, sewage. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

• The emissions from the flaring of off gassing for these facilities is found in CM S-
IND-21, for flares and the emissions from sewage sludge biodegradation would 
be found in CM S-GOV-1, composting and biosolids. 

 
• EICs Affected: Need to investigate the appropriateness of EICs for this source 

category as fugitive emissions and where they are included in the ARB emissions 
inventory. 

 
Current Control: Currently no prohibitory rules directly apply to this source. 
 
Future Control Options:  

• Covering and venting of tanks to a VOC control device can reduce VOC 
emissions by 80%. 

• Regulating the pH and volatile solid parameters of the tanks or setting emission 
limits for tanks can reduce VOC emissions by 5%. 

 
Discussion: 

• These are located at stationary sources for which the District has legal authority 
to regulate air emissions. 

• The aforementioned options appear to be cost effective, reflect options in BACT 
determinations in other California air districts, and implemented by some facilities 
in California. 

 
Recommendation: 

• This is recommended for further study.  District staff recommends reevaluation of 
the emission inventory; and rulemaking if the inventory is sufficiently large to 
warrant rule development. 

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Solid Waste Disposal Site (S-GOV-3) 
(Landfills) 

 

Source Category: 
This source category includes all facilities that participate in the disposal of solid waste 
that is placed on or below the surface of the land. 
 

Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 1.6 1.7 1.8 1.8 1.9 1.9 2.0 2.1

• EICs Affected:  120-120-0240; 120-122-0242 
 

Current Control: District Rule 4642 requires that the surface VOC concentrations be 
no more than 1,000 ppmv; control devices have a VOC destruction efficiency of at least 
98% or reduce the VOC concentration to 20 ppmv or less; and excavated waste be 
covered.  Emissions at active landfills; hazardous waste sites; and sites with no VOC 
control devices are exempt from rule requirements. This accounts for 82% of the 
emissions. 
 

Future Control Options:  
• Rapidly covering waste at all landfills with vapor suppressant, finished compost, or 

soil will reduce VOC emissions by 1% to 20%.   
• Controlling moisture at all landfills will reduce VOC emissions by 5% to 10%. 
• Installing a VOC control device with a capture and destruction efficiency of at least 

98% at all closed solid waste disposal sites is feasible.  
• Explore possible VOC control options for active landfill sites, hazardous waste sites, 

and other sites with no existing VOC controls.  
• Implement NOx and CO limits for landfill flares 
 

Discussion: 
• These are stationary sources for which the District has legal authority to regulate air 

emissions. 
• Requiring all facilities to implement management practices to control VOC 

emissions, as described above, is achieved in practice. 
•  Requiring control devices at closed facilities is not recommended, since VOC 

emissions at these sites are negligible. 
 

Recommendation: 
• Amend District Rule 4642 to require all solid waste disposal sites to implement 

management practices that control VOC emissions.  
• Expedient rule adoption and implementation in 2017 is recommended, since the 

controls are limited to management practices. 
 

Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

   Appendix I:  Candidate Control Measures  
2007 Ozone Plan  

Appendix I-44

Cutback, Slow Cure, and Emulsified Asphalt Paving (S-GOV-4) 
(Asphalt Paving/Roofing) 

 
Source Category: 
This source category includes the manufacture and use of cutback asphalt, slow cure 
asphalt and emulsified asphalt for paving and maintenance operations.  Typically, the 
hot mix asphalt is heated in special heaters and stored in tanks prior to spreading roads. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.7 
 

• EICs Affected:  540-562-0400; 540-564-0400; 540-566-0400; 540-590-0400 
 
Current Control:  

• District Rule 4641 includes manufacture & sales prohibition for rapid cure, 
medium cure, some types of slow cure, and some types of emulsified asphalt. 

• The rule exempts manufacture of cutback or emulsified asphalt in the 
manufacturing of paving material where such materials are for shipment and use 
outside of the District.  The rule also exempts the use of medium cure asphalt 
when the high temperature for a twenty-four (24) hour period following the 
application is below 50 degrees Fahrenheit. 

• Over 90% of the facilities in this source category are subject to this rule.   
 
Future Control Options:  

• Limitation on the days that asphalt paving can occur, for example limit or prohibit 
non-essential paving on Spare the Air Days.  This will not reduce emissions, but 
this may prevent the violation of the Ozone standard by minimizing VOC 
emissions on days when the District is close to violating the ozone standard. 

 
Discussion: 

• These are stationary sources, thus subject to the District's jurisdiction (CAA 172). 
• District staff estimates that removal of the low temperature exemption for medium 

cure asphalt would decrease VOC emissions by 2%.  At least one other air 
district does not have a low temperature exemption for this source category. 

• Several District rules have limitations on the days that certain activities can be 
performed.  Asphalt paving is routinely delayed or scheduled around weather 
events; therefore, restrictions on paving during Spare the Air Days may be a 
possibility. 
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Cutback, Slow Cure, and Emulsified Asphalt Paving 
(Continued) 

 
Recommendation: 

• Since this achieves VOC reductions lower than those achieved by other potential 
controls, full rule implementation in 2020 is recommended to allow more 
expedient adoption of rule with greater potential VOC reductions. 

• Removal of the temperature exemption and implementation of VOC emission 
control systems listed above is recommended. 

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Composting Green Waste (S-GOV-5) 
(Other – Waste Disposal) 

 
Source Category: 
This source category includes all sources that commercially compost green waste 
without mixing the green waste with manure, poultry litter, or biosolids. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 
*Estimated 
Baseline 

51 53 55 57 62 64 67 70 

*Research is being conducted to refine the emission factors for this source category; 
the above estimate is based on best available data.  The ARB emission inventory 
does not account for green waste composting. 

 
• EICs Affected: Need to assign an EIC because this category is not included in 

the ARB emissions inventory. 
 
Current Control: No prohibitory rules currently exist that address green waste 
composting. 
 
Future Control Options:  

• Require all facilities to implement management practices from a list of VOC 
control measures.   

• Require facilities to install VOC emission control devices. 
 
Discussion: 

• These are stationary sources for which the District has legal authority to regulate 
air emissions. 

• The California Integrated Waste Management Board (CIWMB) is conducting 
research to identify additional VOC mitigation measures for composting facilities. 

• VOC emission control devices can cost over a million dollars, per site.  Since 
most facilities have few resources, incentives may be necessary. 

• The District believes that facilities can cost-effectively implement management 
practices that reduce VOC emissions because several facilities in the District 
currently use these practices. 

• Air Districts have experienced significant resistance to regulation of green waste 
due to concern regarding the California Integrated Waste Board's (CIWMB) 
requirements for waste diversion; therefore time will be needed to work with the 
CIWMB to come to a mutually agreeable and environmentally sound method of 
promoting waste diversion while protecting air and water quality. 

• Time is needed to allow completion of research to identify additional control 
measures; refine control efficiencies; and refine emission factors. 
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Composting Greenwaste 
(Continued) 

 
Recommendation: 

• Adopt a rule requiring all facilities to implement management practices. 
• Currently this source category is not a candidate for incentive funding, but further 

analysis and study is necessary to determine if this source category may garner 
cost effective reductions in the future provided funding sources are available.  
Please see Chapter 7 for any additional information. 

• The ARB emissions inventory does not account for the emissions from this 
source category.  Preliminary estimate by District indicates that substantial VOC 
emissions should be attributed to this source category possible on the order of 50 
tons per day from approximately 14 existing facilities.  The California Integrated 
Waste Management Board has contracted research to begin sometime late 
2006, to refine the emission factor, activity rates, and to identify new potential 
control technologies from this source category. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC* 0 0 9 10 10 11 11 

* Estimated reductions based on estimated baseline. 
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Prescribed Burning and Hazard Reduction Burning (S-GOV-6) 
(Managed Burning and Disposal)  

 
Source Category: 
This source category includes activities related to prescribed burning and hazard 
reduction burning in wildland/urban interface areas. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 3.41 3.40 3.39 3.38 3.38 3.36 3.34 3.32 
VOC 7.85 7.82 7.79 7.78 7.76 7.72 7.68 7.63 
 

• EICs Affected: 670-666-0200, 670-667-0200, 670-668-0200, 670-670-0200 
 
Current Control:  

• District Rule 4106 has restrictions on material; burning allocations; prescribed 
burning requirement; permits for hazard reduction burning; smoke management 
plans for prescribed burning; go/no go decisions for naturally ignited Wildland 
Fire Use fires 

• Hazard reduction burning occurs generally from late October/early November 
through May 1st. 

 
Future Control Options:  

• None 
 
Discussion: 

• The District has authority over this source category for emissions to the air. 
 

• District Rule 4106 is the most stringent regulatory strategy in California for this 
source category.   

 
• While the hazard reduction burning is stringently regulated, other alternatives to 

burning exist.  Particularly for homeowners, much green waste is generated in 
preparing their property to meet the guidelines adopted by the California to 
minimize wildfire propagation.  Since these properties are outside city limits, 
green waste collection is not usually offered as part of the county waste 
collection program.  A few homeowners compost their own materials, but most 
do not.  Woody materials could be chipped to make mulch, but the cost of a 
chipper that could process good-sized tree limbs is too costly for most residents.  
Therefore, the most cost-effective solution for homeowners currently is burning 
the dried plant materials. 
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 Prescribed Burning and Hazard Reduction Burning 
 (Continued) 
 

• This source category could be a candidate for an incentives program.  Offering 
free or reduced cost for hauling of the green waste from private properties at the 
wildland/urban interface could reduce the number of hazard reduction fires at 
private residences.  Free or reduced cost for chipping/grinding of wood-based 
materials should also be considered. 

 
• Hazard reduction burning is allowed with a burn permit within the State 

Responsibility Area and the Federal Responsibility Area of the District.  These 
areas are generally the foothill and mountain areas of the District.  Such burning 
is prohibited in the Local Responsibility Area, which represents the valley floor. 

 
• Fire Safe Councils and Resource Conservation Districts within the urban/wildland 

interface often receive Federal grant monies for fuel break and hazard fuel 
reduction programs, of which much of the accumulated materials are chipped 
and not burned.  Examples include the Hwy 168 Fire Safe Council, the Eastern 
Madera Fire Safe Council, the Central Sierra Watershed Committee, the 
Yosemite/Sequoia Resource Conservation and Development Area, and the 
Coarsegold Resource Conservation District. 

 
Recommendation: 

• This source category is recommended for an incentives program without any 
changes in rule provisions.  Explore opportunities for incentive funding to achieve 
additional emission reductions from this source category; see Chapter 7 of this 
Plan for additional information regarding incentive funding. 

• The magnitude of the current emissions inventory for this source category 
warrants a close look at possible methods of reducing emissions.  A future study 
to closely examine alternatives to prescribed burning is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 

NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Coatings & Ink Manufacturing        (S-IND-1) 
(Chemical) 

 
Source Category: 
This source category includes all manufacturers of coatings and inks.   
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 
 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 
• It is not known if the VOC emission inventory includes emissions from the 

manufacture of water-based coatings.  The manufacture of water-based coatings is 
exempt from the rule requirements.   

• There are no limits on the VOC content of solvents used for cleaning in the current 
rule – only that the cleaning procedure must be APCO-approved.  It is not known 
whether there are solvent-cleaning VOC emissions associated with this source 
category. The activity associated with the cleaning portion of this source category is 
covered under control measure S-SOL-11. 

• EICs Affected:  410-995-8400, 410-407-9000 
 
Current Control: District Rule 4652 specifies equipment design and operational 
procedures for processes associated with the manufacture of coatings or inks.  The rule 
requires that portable mixing vats be covered, and includes lid configuration 
requirements.  Stationary mixing vats are to be covered and grinding mills must have 
fully enclosed screens.  For cleaning portable and stationary vats, as well as for 
cleaning high-speed dispersion mills, grinding mills, and roller mills, APCO-approved 
cleaning methods are required. 
 
Future Control Options: 

• Extend portable mixing vat lid configuration requirements to stationary mixing 
vats. 

• Require that all stationary mixing vats be under VOC emission control system. 
• Include an option in the rule to allow operator to use VOC emission control 

system in place of equipment specifications for coating/ink manufacture or in 
place of solvent cleaning limitations.   

• Limit VOC content and usage for solvent cleaning.  
 
Discussion: 

• Coating and ink manufacturing operations are located at stationary sources for 
which the District has legal authority to regulate air emissions. 

• The lid configuration standard for stationary mixing vats has been adopted in 
other air districts.  It is not clear how much in VOC emission reductions could be 
realized from adopting the standard into Rule 4652. 
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Coatings & Ink Manufacturing 
(Continued) 

 
•  The cost effectiveness of requiring VOC emission control systems for stationary 

mixing vats must be evaluated, in light of the small size of the VOC emission 
inventory.   

• If operators are allowed flexibility in controlling VOC emissions, individuals can 
make the best economic decisions for their particular sources.  Since this rule 
does not have specific VOC emission limits, determining emission reductions 
associated with implementing this provision is problematic. 

• The removal of the water-based coating manufacture exemption is promising.  
The facilities that manufacture coatings and inks within the District generally 
manufacture water-based coatings.  Further study is needed to understand if the 
current VOC emission inventory includes emissions from the manufacture of 
water-based coatings or from non-water-based coatings only. 

• Limiting the VOC content of cleaning solvent may be a potential for VOC 
emission reductions.  Further study is needed to determine how much emissions 
are associated with solvent cleaning for this source category and what solvents 
operators are currently using. 

• Commentors to the plan offered the following information:  Further study is 
needed to determine the VOC emissions reductions that can be obtained from 
the manufacture of coatings, inks and adhesives, especially since the total 
emissions are small.  Since VOC levels in architectural, industrial, and 
maintenance products have decreased, the VOCs from manufacturing of these 
products have decreased as well.  The exemption in the current rule for the 
manufacture of water-based coating is intended to provide flexibility and 
incentives for the manufacturer to move towards producing lower VOC products.  
Drastic VOC controls for water-based coatings will result in few reductions, and 
these measures will be costly.  The District should not take this incentive away by 
requiring costly VOC emission control systems. 

 
Recommendation: 
• This source category is not recommended as a control measure.  No appreciable 

additional reductions are available from this source category considering the lack of 
active facilities operating within the District.   

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Petroleum Solvent Dry Cleaning Operations (S-IND-2) 
(Laundering) 

 
Source Category: 
Facilities that use solvent other than perchloroethylene to clean clothing are included in 
this source category. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.06 0.06 0.07 0.07 0.07 0.08 0.08 1.09 
 
! EICs Affected: 210-200-3300; 210-200-8102; 210-200-8150 
 
Current Control: District Rule 4672 requires the use of add-on control devices and 
solvent recovery dryers. Filtration wastes are limited to 1-kilogram petroleum waste 
solvent per 100-kilogram dry weight of articles cleaned. 
 
Future Control Options:  

• None additional control opportunities. 
 
Discussion: 

• These units are located at stationary sources for which the District has legal 
authority to regulate air emissions. 

• The controls included in District Rule 4672 are as stringent as rules in other air 
districts. 

• All petroleum solvent cleaning machines in use in the District are “dry-to-dry” 
type, meaning that “wet” articles are not transferred between a “wet” machine 
and a dryer, reducing the potential for fugitive emissions from items that are 
saturated with petroleum solvent. 

 
Recommendation: 
• This source category is not recommended as a control measure.  No appreciable 

additional reductions are available from this source category.   
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Polyester Resin Operations  (S-IND-3) 
(Chemical) 

 
Source Category: 
This source category includes commercial and industrial polyester resin operations, and 
to the organic solvent cleaning, and the storage and disposal of all solvents and waste 
solvent materials associated with such operations.  The polyester resin users typically 
are making composite materials, meaning mixing the resin with glass fiber to make a 
product.  This source category covers manufacturers of boats and yachts as well as 
those making fiberglass shower units.  
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 
VOC 0.35 0.38 0.40 0.40 0.47 0.49 0.52 0.72 
The emissions inventory for this source category is suspect and will be further refined.   
 
! EICs Affected:  410-403-5018, 410-404-5016, 410-404-5028, 410-404-5030 
 
Current Control:  District Rule 4684 sets monomer content limits for resin as well as 
specifying application equipment and work practice standards.  Except for 
recordkeeping requirements, operations using less than 20 gallons of polyester resin 
per month are exempt from the rule. 
 
Uncontrolled VOC emissions have been controlled by about 61.5% and 66% of all 
possible polyester resin facilities subject to this rule.  Operations that are not subject to 
this rule are very small, and actually use very little polyester resin. 
 
Future Control Options: 
The following control options have been identified from recent rule amendments in other 
air districts. 

• Reduce monomer content limits for some resins. 
• Add vapor suppression to rule requirements related to tub/shower open molds. 
• Limit weight loss for resin systems used in closed molds. Increase overall 

capture and control efficiency of VOC emission control system from 85% by 
weight to 90% by weight. 

 
Discussion: 

• Processes that use polyester resin are located at stationary sources for which the 
District has legal authority to regulate air emissions. 

• For the first three future control options – monomer content limits, vapor 
suppression, limited weight loss – operators have the option of either using 
compliant materials or installing and maintaining a VOC emission control system.   
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Polyester Resin Operations 
(Continued) 

 
Since the capital cost of a VOC emission control system can be high, District 
staff believes that operators would choose to use compliant materials.   

• The expected emission reduction associated with the change in monomer 
content would depend on the average usage of each type of coating.  Monomer 
content limits in other air districts are 2% to 20% less for certain resin categories 
in current Rule 4684.  To be conservative, District staff assumed that VOC 
emissions would be reduced by 2% if new monomer content limits were 
implemented. 

• District staff does not have technical information available at this time to 
determine how much VOC emission reductions would result from adding vapor 
suppression chemicals to resins or from limiting weight loss in closed molds.  For 
purposes of this control measure, District staff is assuming essentially no change 
in VOC emissions if these control measures were implemented. 

• Few facilities use VOC emission control devices to meet the current resin 
monomer limits of the rule, so total VOC emission reductions from this control 
option are assumed to be small, on the order of 1% of baseline VOC emissions.  
The cost effectiveness of increasing the overall capture and control efficiency of 
a VOC emission control system must be evaluated, in light of what appears to be 
minimal emission reductions. 

 
Recommendation: 

• This source category is not recommended as a control measure.  No additional 
reductions are available from this source category.   

 
Projected Reduction: 
With recommended controls 

Emission Reductions Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Rubber Tire Manufacturing (S-IND-4)  
(Industrial Processes-Chemical) 

 
Source Category: 
This source category includes any facility that is involved in rubber tire and recapping 
treadstock manufacturing facilities. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.27 0.27 0.27 0.27 0.27 0.27 0.47 0.53
VOC* adj 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

*The inventory is suspect.  This source category has no active facilities.  This needs to 
be investigated further to determine the validity of the emissions inventory. 
 
! EICs Affected: 410-402-5062-0000 

 
Current Control: District Rule 4681 (amended 12/16/1993) requires that the cement 
applicator, cement tank and tread drying conveyor shall be enclosed to capture VOC 
evaporation; all VOC captured shall be transported to an emission control device for 
removal; green tire coating hall be waterborne; an approved emission control shall be 
used on the bead cementing line; an approved emission control system shall be used 
on the tread end cementing line; containers for organic solvents and cements containing 
organic solvents shall be free from leaks at all times and kept covered except when in 
use. 
Currently there are no facilities in operation in the San Joaquin Valley Air Basin that are 
subject to this rule. 
 
Future Control Options:  

• No future control options are necessary  
 
Discussion: 

•  There are no facilities operating that are subject to this rule. 
•  Rule 4681 meets the requirement of EPA Control Techniques Guidelines.  

 
Recommendation: 

• District staff does not recommend pursuing this as a control measure. No 
additional reductions are available from this source category since there are not 
facilities in the District. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Asphalt Roofing (S-IND-5) 
(Asphalt Paving/Roofing) 

 
Source Category: 
The operators who make up this category are roofing contractors who apply asphalt roof 
coatings (bitumin-containing roofing compounds) to commercial and industrial buildings.   
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.69 0.69 0.70 0.70 0.71 0.71 0.72 0.98 
 
! EICs Affected:  540-590-0400 
 
Current Control:  District Rule 4601 (Architectural Coatings) limits VOC content of 
bituminous roof coatings. 
 
Future Control Options: 

• Reduce VOC content limit for bituminous roof coatings to match limits in other air 
district. 

• Limit temperature in heating vessels for bituminous roof coating. 
 
Discussion: 

• This is a source category for which the District has legal authority to regulate air 
emissions. 

• The VOC content limits for bituminous roof coatings falls under District Rule 4601 
(Architectural Coatings).  Another air district has amended its rule corresponding 
to District Rule 4601 to impose a lower VOC content limit for this coating type.   

• The emission inventory cited above is for asphalt roofing operations, which would 
more precisely be those emissions that occur during application of the material.  
Other air districts have source-specific rules that limit the temperature in the 
heating tank prior to application of the asphalt roof coating.  The temperature 
imposed on the coating in the heating vessel is high enough so that the coating is 
at a workable viscosity, but not so high as to emit unnecessary VOCs.  By 
placing a limit on the maximum temperature, operators could still continue to use 
this cost-effective coating, but VOC emissions during coating application are 
limited, possibly less than 1% reduction.  District staff is recommending that this 
control option be explored as part of a rule development project. 

• A brief discussion with an inspector in another air district indicates that there are 
coatings that meet the lower VOC content limit currently in use and that a 
temperature limit is placed on application of roof coatings, if the heating vessel is 
of a certain size.  Based on this, District staff recommends that the proposed 
future control options could be implemented either as revisions to District Rule 
4601 or as a separate new rule specific for roof coatings. 
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Asphalt Roofing 
(Continued) 

 
Recommendation: 

• District staff recommends that this source category be controlled through rule 
development with full implementation by 2012.   

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Polystyrene Foam, Polyethylene, and Polypropylene (S-IND-6) 
(Chemical) 

 
Source Category: 
This source category includes the manufacturing of consumer foam products such as 
coffee cups, food containers and packing material.  There are ten manufacturers of 
these foam products located within the District.   
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.128 0.143 0.154 0.157 0.165 0.175 0.185 0.194 
VOC 0.32 0.35 0.37 0.39 0.43 0.46 0.49 1.39 
 
! EICs Affected:  410-404-5034-0000; 410-404-5036-0000; 410-404-5038-0000; 410-

404-5044-0000; 410-404-5046-0000 
 
Current Control: District Rule 4682 requires the use of non-VOC blowing agents or a 
VOC emission control system consisting of a thermal oxidizer with at least 95% control 
efficiency and collection device(s) with 90% capture efficiency.  VOC-containing blowing 
agent may be stored in a pressure vessel preventing VOC release or within a VOC 
emission control system with at least 95% by weight control efficiency.   
 
Future Control Options:  

• Lower VOC limits and control emissions from storage in-process materials and 
warehousing of finished product. 

 
Discussion: 

• This rule would be expanded to include VOC emission reduction or control from 
product curing areas and general product storage, similar to those employed by 
some existing sources.  

• Possible controls for this category include switching to an alternative, non-VOC 
blowing agent or employing capture and control systems for the VOC emissions. 
All ten manufacturers within the District are still using VOC-containing blowing 
agents, either directly or in the form of beads. 

• A scoping meeting to present the objectives of the rule development project was 
held in July 2006.  The first public workshop with draft rule language is 
anticipated in October 2006. 

• Adoption of Rule 4682 amendments is expected for the third quarter of 2007, and 
implementation likely in the fourth quarter in 2009. 

• Upon full implementation, it is estimated that less than 0.1 tons per day of VOC 
emission reductions would be realized.
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Polystyrene Foam, Polyethylene, and Polypropylene 
(Continued) 

 
Recommendation: 

• The first workshop for this rule project is tentatively scheduled for October 2006.  
The public hearing to consider adopting the rule changes is expected in the third 
quarter of 2007. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
VOC 0.0 0.00 0.10 0.10 0.11 0.12 0.35 
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Mastic Removers (S-IND-7) 
(Other – Cleaning & Surface Coating) 

 
Source Category: 
This source category includes operations that use mastic (also called mastic texture) 
which is a pasty material that can be used as an adhesive for tiles. In older buildings, 
mastic can contain asbestos.  Mastic remover is a solvent that is used to remove 
mastic.  The affected sources are building construction/renovation contractors as well 
as mastic remover manufacturing companies. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ NQ 

• The emission inventory for this source category is not known.  A survey of 
schools, “Big Box” retailers, renovation contractors, and mastic remover 
manufacturers would be needed to determine the size and scope of this emission 
inventory category. 

 
! EICs Affected:  510-506-6515 
 
Current Control:  Prior to December 31, 2006, California Air Resources Board (ARB) 
did not specifically regulate adhesive removers for floor and wall coverings, of which 
mastic remover is a specific type.  On and after December 31, 2006, ARB will limit the 
VOC content limit of adhesive removers for floor and wall coverings to 5% VOC by 
weight.  This corresponds to an equivalent VOC content of 0.42 pounds per gallon or 50 
grams per liter.  By contrast, a typical mastic remover currently available has 6.7 
pounds VOC per gallon or about 800 grams per liter.  ARB Consumer Products 
Regulation applies to products sold at retailers like Home Depot and Lowe’s as well as 
products sold by distributors in containers 55 gallons or less. 
 
Future Control Options: 

•  None known at this time. 
 
Discussion: 

• Mastic remover is primarily used to help remove floor tile in older school 
buildings. This occurs during the summer break, namely June through 
September, which is also the peak ozone season.   

• Some mastic remover is used is to remove the floor tiles from “Big Box” 
warehouses. The quantity of mastic remover used for this application is expected 
to be small compared to the amount used in school tile removals, however, the 
number of renovations may make this sub-category significant. 
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Mastic Removers 
 (Continued) 

 
• In place of solvent-based mastic remover, operators can use mechanical means 

using a “bead-blaster/vacuum” system to remove tiles.  This method is used 
when no asbestos is suspected in the mastic.  The bead-blaster/vacuum 
produces the best overall results for preparing the surface for reapplication of 
adhesive and tiles.  If there is no asbestos in the mastic, this type of operation is 
the most cost effective method to remove the mastic.  This process does not use 
solvent, and is a purely mechanical/abrasive process.  No VOC is lost to the 
atmosphere.   

• The bead blaster method is not used if there is asbestos in the mastic.  By 
federal and state regulation, the asbestos material must be kept wet during 
removal.  A bead-blaster/vacuum system cannot be used in this instance since 
the wet material, containing mastic and mastic remover, can clog the vacuum.  
Instead, operators can use mechanical means using mastic remover “solvent” 
and a “buffer/scraper.”  For VOC control of asbestos-laden air, a carbon canister 
could be added on the venting hose.  This would be in addition to the particle 
filter used to capture asbestos dust. 

• VOC reductions are expected to be about 93% of baseline at full implementation 
of the ARB regulation.  Full implementation would be no later than January 2009. 

• Since ARB regulates this source category, no further work is suggested for this 
source category. 

 
Recommendation: 

• District staff recommends that no further work be done for this source category 
since it will be regulated by ARB as a consumer product starting December 31, 
2006. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NA NA NA NA NA NA NA 
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Vegetable Oil Processing Operations (S-IND-11) 
(Food & Agriculture) 

 
Source Category: 
This source category includes facilities that extract oil from vegetable sources like 
cottonseeds and corn. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.36 0.37 0.40 0.40 0.44 0.46 0.48 0.48 
 

• EICs Affected:  420-420-6030 
 
Current Control:  

• Extractors, Desolventizer/Toasters must not emit more than 15 lbs per day of 
VOC, unless equipment is installed that ensures 90% overall capture and control 
efficiency. 

• Operators must check for fugitive VOC emissions (leaks) on a monthly basis. 
• Incineration devices, used to comply with rule requirements are exempt from 

BACT and offset requirements of Rule 2201 (New and Modified Source Review 
Rule). 

 
Future Control Options:  

• Increase overall capture and control efficiency. 
• Change leak definition from 10,000 ppmv to 1,000 to match other District rules. 

 
Discussion: 

• Vegetable oil processing takes place at stationary sources for which the District 
has legal authority to regulate air emissions. 

• Rule 4691 encompasses the most stringent VOC emission limits for this source 
category. 

• For other rule projects, EPA has voiced concern over exemptions from BACT 
and offset requirements in any rule other than a new source review (NSR) rule, 
meaning that District Rule 2201 should be the only place where the BACT and 
offset requirements are detailed.  This rule should be revised to remove 
automatic exemption from BACT and offset requirements.  The revision will have 
no effect on current facilities and sources may still be exempt from BACT and/or 
offset requirements if the modification meets provisions in District Rule 2201. 

• Since the operator must check for leaks on a monthly basis, a change in leak 
definition is not expected to yield any significant emission reductions. 
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 Vegetable Oil Processing Operations 
 (Continued) 
 
Recommendation: 

• District staff does not recommend pursuing this as a control measure.  
• District staff recommends that the rule be modified to remove the automatic 

exemption from BACT and offset requirements.  No emission reductions are 
expected for this change. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Wine Fermentation and Storage Tanks (S-IND-12) 
(Food & Agriculture) 

 
Source Category: 
This source category includes all tanks used for the fermentation or storage of wine. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 3.6 3.7 3.8 3.8 3.9 4.0 4.1 4.1
 

• EICs Affected: None are listed at this time. 
 

Current Control: District Rule 4694 requires facilities to reduce the VOC emissions 
from fermentation by 35%; installation and maintenance of a pressure vacuum relief 
valve; wine stored at or below 75 degrees Fahrenheit.  The rule exempts storage tanks 
constructed primarily of concrete or wood and wineries that emit less than 10 tons of 
VOC per year. 
 
Future Control Options:  
• Increase the current required annual emissions reduction from 35% to over 50%. 

This would reduce emissions by approximately 15%. 
• Remove the alternative compliance provision and require operators to place controls 

with 86% VOC capture and control efficiency on fermentation tanks. 
 
Discussion: 
• For wine storage tanks in major source facilities, Rule 4694 established RACT as 

the use of pressure-vacuum relief valves. 
• The RACT analysis for this source category can be found in Appendix K of this plan. 
• There are significant technical uncertainties and high costs associated with 

increasing the required emission reduction above 35%. This would require facilities 
to install additional controls or purchase additional surplus reductions, which could 
cost in excess of $100,000 per ton of VOC reduced per year. 

• Removal of the exemption for wood and concrete fermenters would achieve 
reductions of 0.8%. The cost of the retrofit or emissions purchases for these facilities 
would be similar to the costs for facilities currently subject to rule requirements. 

 
Recommendation: 
• The recent adoption of this rule has maximized the possible emission reductions 

from this source category.  Future equipment advancements may produce additional 
reductions.  A future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 
 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Bakery Ovens (S-IND-13) 
(Food & Agriculture) 

 
Source Category: 
This source category includes all bakery ovens that are used for the baking of yeast 
leavened products. 
 
Emissions Inventory: 
with current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.52 0.54 0.56 0.57 0.61 0.63 0.66 0.66 
 

• EICs Affected:  420-412-6012; 420-412-6037 
 
Current Control: District Rule 4693 requires an emission collection system with a 
control efficiency of at least 95%. 
 
Future Control Options:  

• Increase the control efficiency requirement to 97%.  This is expected to reduce 
emissions by approximately 2%. 

• Expand the applicability to sources with VOC emissions less than 25 tons per 
year.  This would affect approximately 25% of the VOC emissions from this 
source.  Therefore, it is expected to reduce VOC emissions by 24% (95% 
reduction x 25% VOC emissions = 24%). 

 
Discussion: 

• Based on District source test data, some bakeries subject to Rule 4693 are 
achieving VOC control efficiencies of greater than 95%.  This requirement would 
likely require retrofits or rebuilds of existing equipment at facilities not already 
achieving VOC control efficiencies greater than 95%. 

• There are sources with VOC emissions below 25 tons per year that use catalytic 
thermal oxidizer to achieve VOC control efficiencies of greater than 95%. 

 
Recommendation: 

• The current rule has maximized the possible emission reductions from the 
affected units in this source category.  Future equipment advancements may 
produce additional reductions from exempt equipment.  A future study to re-
evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Aging of Brandy and Wine  (S-IND-14) 
(Food and Agriculture) 

 
Source Category: 
This source category includes operations in the production of brandy to include 
distillation, aging and bottling. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 6.42 6.60 6.80 6.86 7.00 7.21 7.43 7.67 
VOC 
adjusted * 6.42 2.10 2.30 2.30 2.50 2.70 2.90 3.10 

* The adjusted VOC takes into account the reductions from facilities that are part of 
alternative compliance options, totaling 4.5 tons per day, which are SIP creditable to 
previous 1-Hour Ozone Plan commitments. 
 

• EIC Affected: 420-410-6090 
 

• There are conflicting emission inventory estimates for brandy and wine aging: 
District survey data shows 719 tons per year in 2004, and a consultant estimates 
7,196 tons per year based on Alcohol, Tobacco, and Trade data. 

• The discrepancies are due to differences in the production amounts and the 
emission factors. 

• These discrepancies will be resolved as a more thorough and effective survey of 
facilities and their production figures is completed and as issues regarding 
interpretation of emission factors are resolved. 

 
Current Control:  

• There are no current rule-based requirements for controlling VOC emissions from 
the aging of brandy and wine. 

• In lieu of installing VOC control devices for wine fermentation to fulfill District 
Rule 4694 (Wine Fermentation and Storage Tanks) requirements, operators are 
controlling surplus emissions from the brandy production source category to 
obtain equivalent reductions which are creditable to the wine fermentation rule.  It 
is expected that all SJV brandy facilities will be controlled to the maximum extent 
currently feasible.   

 
Future Control Options:  

• Vent the off-gasses to a VOC destruction device, such as a biofilter, or, for 
facilities with boilers, route the VOCs to the burners for destruction. 

 
Discussion: 

• The RACT analysis for this source category is included in Appendix K of this 
plan. 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

   Appendix I:  Candidate Control Measures  
2007 Ozone Plan  

Appendix I-67

Aging of Brandy and Wine 
(Continued) 

 
 
• Major sources of VOC from the aging of brandy and wine are being controlled at 

RACT levels and beyond through an alternative compliance option in District 
Rule 4694 (Wine Fermentation and Storage Tanks). 

• Brandy production facilities that have applied for permits to install VOC control 
devices and have chosen regenerative thermal oxidizers, which are cost effective 
if the VOC emissions throughput is large enough.   

• Other smaller facilities could be controlled for VOCs with biofilters, which are 
cheaper to install and operate, yet can still yield approximately 80% VOC 
reduction from some of the facilities if technology can be proven to apply to the 
source without affecting product quality and stability. 

 
Recommendation: 

• Control VOCs from brandy and wine aging through alternative compliance 
options available to facilities applicable to Rule 4694.  

• Assure that the permitting process for facilities using the alternative compliance 
option meet all criteria for taking SIP credits for the emission reductions. 

• This source is considered to be controlled to the maximum level possible with 
known controls through the alternative compliance option. 

• Explore the viability of alternative control technologies, such as biofilters, for the 
control of VOCs in facilities which are too small to use regenerative thermal 
oxidizers.  If necessary, use incentives for demonstration projects. 

• A new rule will be developed as a backstop measure to codify control requirements. 
 
Projected Reductions: 
With recommended controls 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Flares  (S-IND-21) 
(Oil & Gas Production – Combustion, Sewage Treatment, Landfills, Incinerators, 
Oil & Gas Production, Petroleum Refining) 
 

Source Category: 
This source category includes any operation involving the use of flares. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.070 0.082 0.083 0.083 0.084 0.091 0.093 0.090
VOC 0.045 0.049 0.050 0.050 0.051 0.053 0.054 0.055
 

• EICs Affected:  110-132-0130; 120-132-0136; 130-132-0136; 310-320-0110;  
310-320-0120; 310-320-0130 

 
• The current emissions inventory will be validated if it accounts for the emissions 

generated during emergency flaring events.  Current NOx emissions appears to 
be low and may have only accounted for the emissions generated by the gas fuel 
used to keep the flare pilot flame on at all times. 

• Usage records will be used to determine the total amount of gases sent to the 
flare during normal operation and process equipment upset or breakdown 
periods.  Thereafter, the emissions will be calculated and the emissions inventory 
will be updated.   

 
Current Control:  

• Operations involving the use of flares are subject to District Rule 4311. 
• District Rule 4311 specifies requirements for the following: pilot flame devices, 

automatic ignition systems, heat-sensing devices, use of purge gases, applicable 
provisions of 40CFR60.18, and emission standards for ground-level enclosed 
flares.  

 
Future Control Options:  

• Flare Minimization Plan (FMP), including strategies, such as: (1) Installing vapor 
recovery systems, (2) Increasing the vapor recovery system capacity, (3) 
Increasing the fuel gas treating capacity, (4) Implementing routine inspection and 
monitoring to detect leaking valves, (5) More rigorous monitoring and reporting 
requirements, and (6) Improving operational and maintenance procedures to 
more effectively prevent upset conditions. 

• Continuous monitoring of the pressure and height within the water seal. 
 
Discussion: 

• The experience of BAAQMD and SCAQMD in incorporating FMPs have resulted 
in data being gathered, which can be used to evaluate the effectiveness of FMPs 
in reducing flaring events. 
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Flares 
(Continued) 

 
• The provisions in the South Coast rule regarding explicit prohibition of flaring in 

some instances and a reporting requirement for flare emissions that spread over 
100,000 cubic feet will have to be evaluated, as to its efficacy in reducing flaring. 

• During the last amendment of Rule 4311, an FMP was deemed as unproven in 
its ability to provide reductions, which was apparent since other districts that 
incorporated these were unable to state the expected emission potential of this 
strategy.  

 
Recommendation: 

• Evaluate the effect of FMPs and other provisions that other district rules have 
implemented. 

• If found appropriate and applicable, amend District Rule 4311 to incorporate 
requirements that will result in reduced flaring events.   

 
Projected Reductions: 
With recommended controls 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 

NOx 0 0 0 0 0 0 0 
VOC 0 0 0 0 0 0 0 
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Incinerator Burning (S-IND-22) 
(Incinerators)  

 
Source Category: 
This source category includes facilities operating certain types of ovens called “burn-out 
ovens” as well as crematoriums and other units traditionally associated with 
incinerators. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 
VOC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 

• EICs Affected: 130-130-0110, 130-130-0266 
 
Current Control: District Rule 4302 requires the use of multiple-chamber incinerator 
or APCO-approved equipment that is equally effective for the purpose of air pollution 
control. 
 
Future Control Options:  

• None 
 
Discussion: 

• These units are located at stationary sources for which the District has legal 
authority to regulate air emissions. 

• This source category has a very small NOx and VOC emissions inventory.  Even 
if advanced emission control technology were available, it is doubtful whether it 
would be cost effective, since emission reductions would be minimal. 

• This rule could be improved through administrative change to clarify provisions 
for controlled burning facilities. 

 
Recommendation: 

• This source category is not recommended as a control measure.  No additional 
reductions are available from this source category.   

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Reduction Of Animal Matter (S-IND-23) 
(Other Miscellaneous Processes) 
 

Source Category:  
This source category includes facilities engaged in the reduction of animal matter.  
Reduction is defined as any heated process, including rendering, cooking, drying, 
dehydration, digesting, evaporating, and protein concentrating. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ NQ 

The inventory for this source category appears as zero, which reflects the activity of five 
facilities that are controlled at very stringent levels.  However, it may not reflect all the 
applicable equipment used in rendering facilities, which may be accounted for in other 
source categories, such as fuel combustion.  Additional analysis is needed to accurately 
account for emissions from this source category. 
 

! EICs Affected: 699-995-0000 
 

Current Control:  
• District Rule 4104 requires incineration at 1200° F for a minimum of 0.3 seconds. 
• District Rule 2201 (New and Modified Stationary Source Review Rule or NSR) 

mandates permit conditions on the five facilities that are also subject to Rule 
4104 requirements.     

 

Future Control Options:  
• None.  Development and implementation of Best Available Control Technology 

(BACT) is always an option, as these become available. 
 

Discussion: 
• The required incineration conditions are similar to other district requirements. 
• Permit conditions require thermal oxidizers, scrubber condensers, and packed-

bed odor scrubbers, all of which reflect use of the most effective pollution control 
technologies, as a result of NSR guidelines that involve BACT assessments. 

 

Recommendation: 
• This source category is not recommended as a control measure.  No additional 

reductions are currently projected from this source category.   
• Based on the current emissions inventory or lack thereof, control level, and 

existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 

Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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VOC Emissions from Decontamination of Soil (S-IND-24) 
(Soil Remediation, Petroleum Marketing)  

 
Source Category: 
This source category includes all activities involving the remediation of contaminated 
soils.  Soil contamination from organic material occurs due to leaking storage and 
handling systems, operating losses, and accidental spills.  
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.11 0.11 0.12 0.12 0.14 0.14 0.15 0.75 
 
! EICs Affected:  140-995-0010; 140-995-0240; 330-995-0010 
 
Current Control: District Rule 4651 requires management practices for excavation; 
sets limits on aeration; and requires VOC collection and control systems for treatment of 
contaminated soil. 
 
Control Options:  

• Eliminate allowances for aeration and increase the overall capture and control 
efficiency requirements for VOC collection and control systems. 

 
Discussion: 

• Soil remediation projects are short-lived.  Over 99% of the projects are subject to 
District best available control technology (BACT) requirements, which is more 
stringent than any existing air district regulation.  Therefore, despite the fact other 
air districts have more stringent rules, no reductions are achievable. 

• A rule development project is being concluded to amend Rule 4651 to ensure it is 
as stringent as other district rules in order to minimize reliance on BACT.  No 
reductions are expected from this project. 

 
Recommendation: 

• Not recommended as a control measure, no additional reductions are available 
from this source category but a rulemaking will be completed to satisfy the one 
hour ozone plan commitment. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Gasoline Transfer into Stationary Storage Containers, Delivery (S-PET-1)  
Vessels, and Bulk Plants and Organic Liquid Loading 

(Petroleum Marketing, Chemical) 
 
Source Category: 
This source category includes the transfer of gasoline between delivery vessels and 
storage containers and loading racks that are used to load organic liquids with a TVP of 
1.5 psia or greater.  
 
Emissions Inventory: 
Does not reflect reductions from proposed controls 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.019 0.021 0.023 0.023 0.024 0.027 0.028 0.03 
VOC 3.4 3.6 3.7 3.8 4.1 4.2 4.4 4.5 
The emissions inventory does not account for emissions of VOC or NOx from mobile 
fuelers. 
 

• EICs Affected:  330-382-1100, 330-382-1110, 330-382-1120, 330-382-1130, 
330-384-1100, 330-384-1120, 330-384-1130, 330-374-1100, 330-376-1100, 330-
390-0010, 330-390-1100, 330-390-1200, 330-392-1100, 330-395-1100, 330-396-
1100, 330-397-1100 

 
Current Control: District Rule 4621 requires permanent submerged fill pipe & ARB 
certified Phase I vapor recovery system; pressure relief valve; delivery vessel 
requirements.  Rule 4624 sets allowable VOC emission limits based on loading rack 
throughput. 
 
Future Control Options:  
District Rules 4621 and 4624 are control measures under the Extreme Ozone 
Attainment Demonstration Plan and are a current rule development project.  No further 
control options are available. 
 
Discussion: 
Rule 4621 is currently undergoing rule development process along with Rule 4624 as 
part of the Extreme Ozone Attainment Demonstration Plan control measures.  Possible 
amendments to Rules 4621 and 4624 include: 

• Removal of exemptions 
• Increase inspection frequency 
• ARB recently required certified Phase I systems to achieve 98 percent control 

efficiency.  Change Rule 4621 language to require this increased efficiency. 
• Widen applicability to include mobile fuelers and require that they have ARB 

certified vapor recovery.  Other districts have incorporated this requirement into 
their equivalent rules. 

• Reduce allowable limit of vapor leak from  
• Expand applicability to include a third loading category. 
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 Gasoline Transfer into Stationary Storage Containers, Delivery 
 Vessels, and Bulk Plants and Organic Liquid Loading 
 (Continued) 
 

Adoption for this control measure is expected in the fourth quarter of 2007 with 
implementation of VOC control in 2010.  Upon final implementation of this measure, 
with the related S-PET-2 control measure, 2010 reductions are estimated to achieve at 
least 0.9 tons per day. 
 
Recommendation: 

• Continue current rule development and adopt proposed amendments to Rule 
4621 in the fourth quarter of 2007.    

• Currently this source category is not a candidate for incentive funding, but further 
analysis and study is necessary to determine if this source category may garner 
cost effective reductions in the future provided funding sources are available.  
Please see Chapter 7 for any additional information. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
VOC 0.0 0.90 0.92 0.99 1.03 1.07 1.08 

No NOx reductions are expected Rule 4621 is a VOC rule and does not address 
NOx. 
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Gasoline Transfer into Motor Vehicle Fuel Tanks (S-PET-2) 
(Petroleum Marketing, Other – Petroleum Production and Marketing) 

 
Source Category: 
This source category applies to all locations storing and dispensing gasoline into motor 
vehicle fuel tanks. 
 
Emissions Inventory: 
Does not reflect reductions from proposed controls 
 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 2.7 2.8 2.9 3.0 3.3 3.4 3.6 3.6 
The emission inventory does not take into account emissions from mobile fuelers. 
 

• EICs Affected: 330-374-1100, 330-376-1100, 330-378-1100, 330-378-1210, 330-
380-1100 

 
Current Control: District Rule 4622 currently requires an ARB certified Phase II 
vapor recovery system, a periodic self-maintenance inspection program based on 
facility throughput, and period inspections and repairs within a certain time frame. 
 
This rule currently exempts facilities that are exempt from the vapor recovery 
requirements of Rule 4621 and facilities with a throughput of less than 24,000 gallons 
per calendar year or 10,000 gallons or less per consecutive 30-day period. 
 
Control Options:  
District Rule 4622 is a rule development project that is currently under development by 
district staff.   
 
Discussion: 
 
Rule 4622 is currently part of the rule development process with possible amendments 
including: 
! Improved effectiveness of compliance with ARB vapor recovery testing and 

certification standards.   
• Expand controls to include mobile fuelers as other districts have done. 
• Require self-maintenance frequency for vapor path to match frequency for other 

self-maintenance items. 
• Increase inspection frequency for vapor leaks. 
• Lower the allowable vapor leak threshold. 
• Require mandatory replacement of breakaways once they have been engaged. 

 
Adoption of this control measure is expected for 2007 with implementation of VOC 
controls by 2010.  Upon final implementation of this measure, with the related S-PET-1 
control measure, 2010 reductions are estimated to achieve at least 0.9 tons per day. 
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Gasoline Transfer into Motor Vehicle Fuel Tanks 
 (Continued) 

 
 

Recommendation: 
 
Continue current rule development and adopt proposed amendments to Rule 4622 by 
fourth quarter 2007.  Please see S-PET-1 for the corresponding emission reduction 
estimates. 
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Aviation Fuel Transfer (S-PET-3) 
(Other - Petroleum Production and Marketing) 

 
Source Category: 
This measure would affect operations with bulk aviation fuel storage, including military, 
civilian, and private airports or air fleet services.  These tanks typically hold either 
aviation gasoline or a variety of kerosene-based jet fuel.  There are 43 airports in the 
SJVAB that sell one or both types of these fuels. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 
ARB emission inventory does not include an emission category for aviation fuel for the 
SJVAB.  Sonoma Technology, Inc. (STI), an outside consultant, has done work that will 
be used to update this source category. 
 

• EICs Affected:  330-321-1000-0000; 330-321-1410; 330-322-1410; 330-322-
1420; 330-326-1410; 330-326-1420; 330-328-1410; 330-330-1140; 330-330-
1410; 330-392-1400 

 
Current Control: There is no current District rule that covers this source category.  
District Rule 4621 (Gasoline Transfer into Stationary Storage Containers, Delivery 
Vessels, and Bulk Plant) addresses Phase 1 requirements for tanks holding motor 
vehicle fuel, but not aviation fuel.  Phase 1 operations at facilities using aviation fuel 
include filling aviation fuel bulk storage tanks using primary fuel delivery trucks as well 
as the filling of airport fuel delivery trucks from the bulk storage tanks.  It does not 
include filling an aircraft’s on-board fuel tanks.  While District Rule 4622 (Gasoline 
Transfer into Motor Vehicle Fuel Tanks) addresses fueling motor vehicles, it does not 
apply to fueling aircraft since aircraft do not have uniform fueling points and the Phase 2 
equipment for gasoline is not certified for aviation fuel use. 
 
Future Control Options:  

 

• Fugitive emissions can be controlled with pressure-vacuum relief valves on 
storage tanks, submerged fill tubes to reduce splashing, and vapor recovery or 
destruction systems similar to those used for Phase I motor vehicle fueling 
operations. 

• VOC reduction equipment may be feasible for aviation fuel storage vessels. 
 
Discussion: 

o This category is a Post-2003 Control Measure in the Ozone ROP Plan.   
o Fugitive VOC emissions are released from these tanks due to spillage and vapor 

displacement during Phase 1 operations and from venting through relief valves to 
prevent excessive pressure from diurnal heating.  The new rule would reduce 
fugitive VOC emissions created during Phase 1 aircraft refueling operations. 
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 Aviation Fuel Transfer 
 (Continued) 
 
Recommendation: 

• Adoption for this control measure is anticipated in the fourth quarter of 2007 with 
implementation projected for the year 2010. 

 
• Based on previous emission inventory information from the One-hour Ozone 

Attainment Plan, the emissions from sources affected by the control measure are 
estimated at 0.2 tons VOC per day in 2008.  Upon final implementation of the 
proposed control measure, a reduction of less than 0.05 tons of VOC per day is 
anticipated. 

 
• Further refinement of the emission inventory is needed to incorporate recent 

findings of STI, Inc, as appropriate. 
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.05 0.05 0.05 0.05 0.05 0.05 
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Steam Enhanced Crude Oil Production Well Vents (S-PET-11) 
(Oil & Gas Production) 

 
Source Category: 
This source category includes all steam enhance crude oil production well vents and 
associated vapor control or collection equipment. 
 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 13.5 13.2 12.6 12.5 11.7 11.3 11.0 12.1 
 
! EICs Affected: 310-342-1600; 310-344-1600 
 
Current Control: District Rule 4401 requires total uncontrolled VOC to be reduced by 
99%; set maximum time limits for leak repair; and sets limits on the number of allowable 
leaks. 
 
Future Control Options:  

• Reduce the leak threshold from 10,000 ppm to 1,000 ppm and the number of 
allowable leaks to achieve VOC emission reductions of approximately 1.16 tons 
per day. 

• Reduce the time period for facilities to repair to achieve VOC emission reductions 
of at least 0.001 tons per day. 

 
Discussion: 

• District staff does not believe that facilities could control VOC emissions by more 
than 99%. 

• The control options discussed above have been achieved at facilities, and are 
included in the proposed amendments to Rule 4401.  The proposed amendments 
to Rule 4401 are scheduled for adoption hearing on December 14, 2006.  

• Adopt the currently proposed amendments to Rule 4401 that incorporates all of 
the control options by December 14, 2006.  

 
Recommendation: 

• This is not a recommended control measure as it was recently adopted in 
December 2006.  Please see the recently adopted rules and the associated 
emission reductions in Appendix B of this plan. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Components Used in Oil/Gas Production & Processing (S-PET-12) 
(Oil & Gas Production) 

 

Source Category: 
This source category pertains to components carrying VOC-containing fluids that are 
used in crude oil production, natural gas production, and natural gas processing 
facilities.  Components are devices such as flanges, connectors, valves, pumps, 
compressors, well head polished stuffing boxes, pressure relief devices (PRDs), etc. 
 

Emissions Inventory: 
With current controls and regulations: does not reflect reductions from proposed controls.  

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 

NOx 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 
VOC 5.0 4.9 4.8 4.7 4.5 4.3 4.3 11.6 
VOC* adj 9.943 3.94 3.80 3.76 3.68 3.57 3.47 3.40 

* Emissions inventory does not reflect reductions resulting from recently adopted Rule 
4409.  This adjustment to the baseline inventory accounts for the 60% reduction from 
previously controlled emissions level resulting from Rule 4409 implementation effective 
April 2006. 
! EICs Affected: 310-302-0110; 310-302-1600; 310-304-1600; 310-306-1600; 310-

308-1600; 310-308-0110; 310-310-0110; 310-310-1600; 310-316-1600; 310-352-
0100 

 

Current Control:  
• Previous Rule 4403 regulates VOC emissions from components used in crude oil 

production, natural gas production, and natural gas processing facilities.  Rule 4403 
has been superseded by more stringent leak detection and repair (LDAR) 
requirements of recently adopted Rule 4409 effective April 2006. 

• Leak thresholds:  Major gas leak: >10,000 ppmv 
 Minor gas leak: 200 – 10,000 ppmv (depending on component type and whether 

components are in liquid or gas service). Major liquid leak: visible mist or continuous 
flow.  Minor liquid leak: not a major liquid leak and >3 drops/minute. 

• Major provisions of the rule: 
• Daily audio-visual inspections of accessible pumps, compressors, and PRDs 

located in manned facilities, and weekly for such components located in 
unmanned facilities. 

• Physical identification (affixing tag or label) of major components and critical 
components to facilitate inspection and repair of leaks. 

• Quarterly inspection of components using a portable hydrocarbon analyzer to 
detect leaks, except for inaccessible components and pipes which must be 
inspected annually. Critical components and unsafe-to-monitor must be 
inspected during each process equipment turnaround period. 

 Minimizing leaks to the maximum extent possible within 1 hr of leak detection, 
and then repairing them within 2 to 7 days, depending on the leak concentration 
level (i.e., larger leaks must be repaired within a shorter period than allowed for 
smaller leaks).  

• Re-inspection of components within 15 days after being repaired or replaced.   
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  Components Used in Oil/Gas Production & Processing 
 (Continued) 

 

• Frequently leaking components must be replaced with BACT type equipment, vent 
the components to a closed vent system, remove components from operation. 

• Limit on allowable number of leaking components, and includes provisions on 
conditions that constitute a violation of rule. 

• Initial inspection within 24 hours and re-inspection within 15 days after the date of 
each PRD that releases into the atmosphere. 

• Maintaining records of inspection results and leak repair action taken. 
• Submission of a comprehensive and detailed Operator Management Plan, including 

information on the number of components and location, inspection schedule, leak 
detection training, etc.    

 

Future Control Options:  
• Rule 4409 implements the most stringent requirements that are technologically 

feasible.   
 

Discussion: 
• These sources are located at stationary sources for which the District has legal 

authority to regulate air emissions. 
• Rule 4409 implements BARCT and All Feasible Control Measure and establishes 

the most effective LDAR standards to date. 
• The rule is effective in 2006 and is expected to achieve 60% (approximately 6 

tons/day) reduction from calculated emissions of 10 tons per day of VOC from this 
source category.  

• The rule currently exempts components serving light oil wells and natural gas wells 
with streams containing less than 10% VOC.  Further study is needed to 
characterize production wells between 1% and 10% VOC content. 

• The rule currently defines light oil as greater than 30 API gravity.  Within the 
industry, oil that is 20 API gravity or more is considered light oil.  Further study is 
needed to classify the number of wells and the baseline emissions for the wells with 
API gravity between 20 and 30. 

 

Recommendation: 
• Rule 4409 implements the most stringent requirements that are technologically and 

economically feasible.  Further study is needed to determine if changing the 
exemptions could bring in new sources, what baseline inventory is associated with 
the new sources and how much in emission reductions could be expected by 
instituting a stringent LDAR program.  

• This source category is not recommended as a control measure.  No additional 
reductions are available from this source category.   

 

Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Crude Oil Production Sumps             (S-PET-13) 
(Oil & Gas Production) 

 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed 
controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.42 0.41 0.40 0.39 0.37 0.36 0.35 0.39 
• Based on District consultant’s emission inventory reports on sumps operating within 

the District, the VOC emissions are about 3 tons/day.  Another District consultant 
estimated the VOC emissions of about 60 tons/day.  The difference between the two 
estimated emission levels is due to the uncertainty in the total number of active 
sumps and respective surface areas.  

• A survey will be conducted to verify the inventory. 
 
• EIC Affected: 310-300-1600 
 
Current Control: 
• Current District Rule 4402 is as stringent as other air districts for similar source 

category. 
• Rule 4402 requires sumps to have a flexible floating cover, rigid floating cover, or 

fixed roof cover.   The flexible floating cover has to be equipped between the sump 
wall and the cover edge, and the gap between the wall and at every point around the 
perimeter must not exceed 1 inch.  The fixed-roof cover must have a PV and meet 
certain specific requirements. 

• If sumps are replaced with above-ground fixed roof tanks, the tanks must comply 
with the provisions of Rule 4623. 

• Exemptions include certain sumps of small producers and those located at 
petroleum refineries. 

  
Future Control Options: 

• Replace sumps with fixed roof tanks equipped with a VOC control device that 
has a control efficiency of 99%. Replacing sumps with controlled fixed roof tank 
could achieve about 80% reduction from current controlled level. 

• Retrofit existing rigid or flexible cover of sumps with a closure device similar to 
the dual-seal system (primary seal and secondary seal) used on external floating 
roof tanks roofs with design specifications and gap thresholds similar to Rule 
4623.   The control efficiency of dual-seal system with minimal seal gap 
requirements could achieve about 90% reduction in emissions.   

• Instead of a floating cover, a vapor tight fixed roof or dome cover over the sump 
could be installed and the collected vapors would be sent to a VOC control 
system.  The VOC emission reduction efficiency associated with these types of 
cover is at least 90 percent according to information published in California Air 
Resources Board document “Suggested Control Measure for the Control of 
Organic Compound Emissions from Sumps Used in Oil Production Operations”. 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

   Appendix I:  Candidate Control Measures  
2007 Ozone Plan  

Appendix I-83

  Crude Oil Production Sumps 
(Continued) 

 
Discussion: 

• This is a source category for which the District has legal authority to regulate air 
emissions. 

• Best control option is to replace sumps with fixed roof tanks equipped with a 
VOC control device that has control efficiency of 99%.  A reduction of about 80% 
from current controlled emissions level could be achieved by this control option.  
Another option to reduce emissions is to retrofit existing rigid or flexible cover of 
sumps with a dual-seal system closure device.  This retrofit method costs less 
than replacing sumps with controlled fixed roof tanks, and it could achieve about 
10% reduction from current controlled emission level.  The cost effectiveness of 
the two options must be determined and compared to each other.  The viability of 
the control options should be the subject of a socioeconomic analysis. 

• Evaluate appropriateness of existing exemptions and determine likely emissions 
reduction that could be achieved by removal of some exemptions and associated 
cost effectiveness and economic impacts. 

• The control options discussed above would need longer implementation 
schedule.  Staff recommends implementation of this control measure by 2012.  

   
Recommendation: 

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended replacement of sumps with controlled fixed roof tanks  

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Crude Oil Production Wells Using In-Situ Combustion  (S-PET-14) 
(Oil & Gas Production) 

 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

• ARB emissions inventory database does not currently account the emissions 
from in-situ-combustion crude oil production wells and associated fugitive VOC 
emissions from component leaks. 

• Currently, there are no permitted in-situ combustion wells operating in the 
District.  A review of the most recent August 2006 DOGGR crude oil wells 
database showed there were only 28 in-situ-combustion wells in the District but 
they were all shut-in.  Wells that are shut-in do not emit air pollutants, therefore, 
there are no emissions from this source category  

 
! EIC Affected: 310-436-1600 
 
Current Control: 
• District Rule 4407 requires emissions from in-situ combustion crude oil production 

wells be controlled with a VOC control device that achieves a control efficiency of 
85%, or by using a fuel burning equipment or a flare. 

• Current rule achieves 85% control from uncontrolled emission level through the use 
of VOC control device. 

• The leak detection and repair (LDAR) provisions for components requires quarterly 
inspection, a VOC leak standard of 10,000 ppmv, 15 days to repair leaking 
components, and an allowable leak of no more than two percent of the total number of 
components per quarterly inspection period. 

• Exempts in-situ combustion crude oil production wells that are not producing or 
undergoing repair and maintenance. 

 
Future Control Options: 

• Best control option is to use of a VOC collection and control system consisting of 
a closed system with high capture efficiency and a control device that reduces or 
destroys the captured VOC at high control efficiency. 

• The captured VOC emissions could be incinerated by using a regenerative 
thermal oxidizer, used as fuel for available continuously operating combustion 
device such as a boiler, a steam generator or a flare, send to a field gas 
gathering pipeline to a gas processing plant, or injected into a DOGGR approved 
injection well.  

• Upgrade the existing LDAR to the degree similar to Rule 4409 provisions by 
lowering the current leak threshold of 10,000 ppmv, instituting leak minimization 
requirements, shortening the time frame to repair leaking components, and 
submission of Operator Management Plan. 
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Crude Oil Production Wells Using In-Situ Combustion 
(Continued) 

 
Discussion: 

•  There are no in-situ combustion wells currently operating in the District.  
Therefore, the emission from this source category is zero. 

•  In the event new in-situ combustion wells are placed into operation in the District,  
these wells would require operating permits, and would be subject to BACT and 
offset requirements of Rule 2201 (New and Modified Stationary Source Rule.  
BACT would require control of VOC emissions from the wells by at least 99 
percent. In other words, VOC reductions from new wells are achieved through 
the District permitting process by requiring BACT and offset.  

• The District has the legal authority to regulate this source category.  Other air 
districts that have crude oil production fields currently do not have an equivalent 
prohibitory rule as Rule 4407.  

 
Recommendation: 

• Since there are no in-situ combustion oil wells operating in the District and no 
emissions reduction could be achieved, District staff is not recommending this 
source category as a control measure. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Glycol Dehydration Systems (S-PET-15) 
(Oil & Gas Production) 

 
Source Category: 
This source category includes facilities that have glycol dehydration systems with glycol 
dehydration vents.  Glycol dehydration is employed in the natural gas production 
industry to remove water vapor from the produced gas.  
 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
• The emission inventory for this source category is not available.  Further research 

into the particular source category emissions inventory is needed. 
• District Rule 4408 was adopted December 19, 2002 and applied to 29 permitted 

natural gas dehydration units in the SJVAB.  Currently there are 13 permitted units in 
the SJVAB. 

 

• EIC Affected: 310-356-0110-0000  
 
Current Control:  
• District Rule 4408 requires gas dehydration facilities to control VOC emissions from 

glycol regenerator vents by using one of the following methods: 
o Vapor collection and disposal systems 
o Venting of collected vapors to a combustion source  
o Any control that reduces the VOC emissions by 95% averaged over 1 hour, or 

that controls glycol dehydration vent VOC emissions to a level no higher than 1.7 
pounds of VOC per million dry standard cubic feet of gas dehydrated, averaged 
over 24 hours   

• Sources within the District must meet the federal Maximum Achievable Control 
Technology (MACT) requirements for Hazardous Air Pollutants (HAPS).  The federal 
MACT for glycol dehydration is currently covered under District Rule 4002, which 
incorporates the requirements in 40 CFR Part 63, subpart HH, the National Emission 
Standards for Hazardous Air Pollutants from Oil and Natural Gas Production 
Facilities.  The MACT standard requires controls of the HAPs, which in general, are 
also VOCs. 

 
Future Control Options:  
• None.  The current rules and requirements fulfill MACT standards. 
 
Discussion: 
• Gas production facilities are stationary sources for which the District has legal 

authority to regulate air emissions. 
• The District rule is as stringent as any existing rule.  It also requires more advanced 

testing methods.  There are no Best Available Retrofit Control Technologies 
(BARCT) or requirements that are more effective than the current rule requirements.  
Current controls meet MACT standards.   
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 Glycol Dehydration Systems 
 (Continued) 

Recommendation: 
• District staff does not recommend pursuing this as a control measure.  No additional 

reductions are available from this source category.   
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
 

Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 
 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

   Appendix I:  Candidate Control Measures  
2007 Ozone Plan  

Appendix I-88

Heavy Crude Oil Components   (S-PET-16) 
(Oil and Gas Production; Petroleum Refining) 

 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed 
controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ NQ 
• ARB emissions inventory database does not account for VOC emissions from heavy 

crude oil components. 
• A District consultant’s recent report indicated that the uncontrolled emissions from 

heavy crude oil components is about 0.6 tons per day based on extrapolation of the 
average number of components per light crude oil well used by District staff during 
the development of Rule 4409.  A better method of estimating emissions is to 
determine the actual total number of components used in heavy crude oil production 
and oil refining facilities and calculate the emissions based on CAPCOA or EPA 
methodology.  

• A thorough survey of all heavy crude oil producers within the District should be 
conducted to determine the total number of heavy crude oil components.  Upon 
completion of the survey, the emissions will be calculated and the ARB emissions 
inventory database will be updated.   

• EICs Affected: 310-302-0110; 310-302-1600; 310-304-1600; 310-306-1600; 310-
308-1600; 310-308-0110; 310-310-0110; 310-310-1600; 310-316-1600; 310-352-
0100; 320-302-0010; 320-304-0010; 320-306-0010; 320-316-0010 

 
Current Control: 
• The District has no existing prohibitory rule for controlling VOC emissions from 

heavy crude oil components. 
• Existing District Rule 4401 regulates VOC emissions from steam enhanced crude oil 

production well vents.  However, the component leak provisions of Rule 4401 only 
applies to components that carry gaseous streams and are associated with the VOC 
control system used in controlling casing gas emissions from well vents. 
Components that carry liquid streams are exempt from Rule 4401.   

 
Future Control Options: 

• Implement a leak detection and repair (LDAR) program to control VOC emissions 
from leaking heavy crude oil components.   

 
Discussion: 

• The sources are located at stationary sources for which the District has legal 
authority to regulate air emissions. 

• Implement a leak detection and repair program (LDAR) similar to existing Rule 
4409 and Rule 4455.  LDAR would include leak thresholds, periodic inspection to 
identify leaking components, repair of leaking components within a specified 
period of time. An effective LDAR program may achieve at least 90% reduction 
from current uncontrolled emission level for specific components. 
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Heavy Crude Oil Components 
(Continued) 

 
 

• Other air districts have implemented rules that regulate fugitive VOC emissions 
from leaking components from light crude oil production as well as heavy crude 
oil production facilities.  

• Establish prohibitory rule requirements that regulate VOC emissions from heavy 
crude oil components.  The rule should apply to heavy crude oil production 
facilities and crude oil and crude oil refineries. 

 
Recommendation: 

• Due to the lack of emissions inventory for heavy crude oil components, staff 
recommends this source category as a control measure for further study.  

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Storage of Organic Liquids   (S-PET-17) 
(Oil & Gas Production, Petroleum Refining, Petroleum Marketing, Chemical, 
Mineral Processes) 
 

Source Category: 
Rule 4623 (Storage of Organic Liquids) controls volatile organic compound (VOC) 
emissions from organic liquids in storage tanks.  These businesses are engaged in the 
general activities of petroleum production, petroleum pipelines, petroleum refining, 
petroleum bulk stations and terminals, and petroleum and petroleum products 
wholesalers; and chemical and mineral processes.   
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.107 0.109 0.109 0.109 0.11 0.12 0.12 0.107 

• There are at least 3,000 chemical tanks less than 1,100 gallons capacity located 
in crude oil production facilities within the District. 

• Emissions these chemical tanks are not accounted in the current ARB emissions 
inventory.  Emissions inventory will be upgraded after conducting a survey of oil 
producers or providers of chemicals tanks.   

• EICs Affected: 310-326-1600; 310-326-1610; 310-328-1130; 310-328-1600 
310-995-1600; 320-324-1224; 320-326-1000; 320-326-1214; 320-326-1410; 320-
326-1610; 320-328-1000; 320-328-1110; 320-328-1214; 320-328-1410; 320-328-
1610; 330-322-1214; 330-322-1224; 330-322-1600; 330-322-1610; 330-324-
1224; 330-324-1600; 330-326-1110; 330-326-1210; 330-326-1420; 330-326-
1610; 330-328-1000; 330-328-1110; 330-328-1130; 330-328-1222; 330-328-
1600; 330-328-1610; 410-400-2036; 410-400-2038; 410-400-2054; 410-400-
2058; 410-400-2062; 410-400-3286; 410-400-5700; 410-400-5800; 410-995-
3000; 410-995-4999; 410-995-5800; 430-328-7006  

 
Current Control: 

• District Rule 4623 regulates VOC emissions from tanks that store organic liquids 
if the tank capacity is 1,100 or greater and the true vapor pressure (TVP) of the 
stored liquid is 0.5 psia or greater. 

• Current VOC controls require pressure-vacuum relief valves, internal floating roof 
tanks, external floating roof tanks, fixed roof tanks with vapor recovery system of 
at least 95% control efficiency, or pressure vessels.  Specific control 
requirements vary depending on the tank capacity and TVP of the stored liquid. 

• Different tank control requirements are specified for tanks operated by small 
producers or by non-small producers. 

• Leak detection and repair (LDAR) provisions include periodic inspection and 
repair of leaking components within a specified time frame.  The component leak 
standard is 10,000 ppmv. 
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Storage of Organic Liquids 
(Continued) 

 

Future Control Options: 
• Control of VOC emissions from tanks could be achieved by operating a VOC capture 

and control system on fixed roof tanks with a control efficiency of 99%.  This option 
may require retrofit of existing tanks. 

• External floating roof tanks and internal floating roof tanks could be retrofitted with 
state-of-the-art dual-seal (primary seal and secondary seal) and by minimizing the 
gaps between the seal system and the tank wall. This option would require 
replacement of existing seal systems.  A reduction of at least 20% may be achieved 
by replacing with BACT type seals. 

• Pressure vessels designed to handle high pressure vapors that prevents venting to 
the atmosphere could be used for high TVP organic liquids.  Control efficiency of 
pressure vessels is about 99%. 

 
Discussion: 
• These operations are located at stationary sources for which the District has legal 

authority to regulate air emissions. 
• Current Rule 4623 is the most stringent rule in the state and the nation. 
• Best control option is to replace all floating roof tanks with fixed roof tanks that have 

a VOC control system with at least 99% control efficiency.   
• Upgrading seal systems of floating roof tanks to BACT type seals cost less than 

replacing such tanks with controlled fixed roof tanks.  Upgrading to BACT type seals 
could achieve about 20% emissions reduction from current controlled emissions 
from existing floating roof tanks. 

• Lowering the current TVP threshold from 0.5 psia to 0.1 psia could reduce current 
emissions by as much 80% from current controlled emission level. 

• Changing the tank size applicability from 1,100 gallons to 251 gallons to realign the 
rule to current permitting threshold for tanks pursuant Rule 2020 could also achieve 
some emission reduction.  Emissions reduction could be calculated after conducting 
a survey as stated above.  

• Lowering the current component leak threshold of 10,000 ppmv similar to the 
standards of Rule 4409 and Rule 4455 could achieve about 90% reduction in fugitive 
VOC emissions from leaking components.  Actual number of tank components 
would need to be determined to evaluate reductions from lowering the leak 
threshold.    

 
Recommendation: 
• This is not recommended as a control measure since no appreciable additional 

reductions are available from this source category, which is very well controlled.   
 

Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Heavy Oil Test Stations and Gauge Tanks (S-PET-18) 
(Oil & Gas Production) 

 
Source Category: 
This source category pertains to heavy oil test station (HOTS) and gauge tanks that are 
used in crude oil production facilities.   
 
Emissions Inventory: 
With current controls and regulations: does not reflect reductions from proposed controls.  

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 

VOC 0.26 0.25 0.24 0.24 0.22 0.22 0.21 0.23 
• ARB emissions inventory only includes emissions from HOTS.  Emissions from 

uncontrolled gauge tanks subject to Rule 4401 are not accounted in the current 
inventory. 

• EIC Affected: 310-350-1600 

Current Control:  
• District Rule 4404 regulates VOC emissions from HOTS used in heavy crude oil 

production facilities by prohibiting operation of HOTS unless the emissions are 
controlled to at least 99% by weight. 

• Rule 4404 also requires tank roof openings be equipped with a cover, seal, or lid 
that must be closed at all times, with no visible gaps, maintained in gas-tight 
condition except when the device or appurtenance is in use.  Pressure-vacuum 
valves on the tanks must be set within 10% of the maximum allowable operating 
pressure of the tank. 

• District Rule 4401 regulates VOC emissions from steam enhanced crude oil 
production well vents (casing gas) by requiring 99% reduction of uncontrolled 
emissions. 

 
Future Control Options:  

• For Rule 4404, there is no future control option for HOTS because they are 
already controlled to 99%.  District staff does not believe that facilities could 
control HOTS VOC emissions by more than 99%. 

• For Rule 4401, staff would need to determine the total number of uncontrolled 
gauge tanks operating within the District and then evaluate their emissions.  
Emissions from uncontrolled gauge tanks could be reduced to at least 99% by 
retrofitting the tanks with a VOC collection and control system.  The cost 
effectiveness of such a retrofit has to be evaluated, and it may be a factor in 
pursuing alternative compliance methods for this source.        

   
Discussion: 

• These sources are located at facilities for which the District has legal authority to 
regulate air emissions.
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 Heavy Oil Test Stations and Gauge Tanks 
 (Continued) 
 

• Rule 4404 regulates VOC emissions from HOTS.  The rule defines HOTS as a 
family tank and a test tank.  A family tank is a tank that receives crude oil 
produced from more than one steam drive well.  A test tank is a tank that 
measures the production rate from a steam drive well.  Based on the District’s 
permit database and Compliance Division’s recent oil field evaluation, there is 
only one facility within the District that is currently operating permitted HOTS and 
the emissions are already controlled to 99% pursuant to Rule 4404. 

• For Rule 4401 is currently undergoing rule development process as a control 
measure commitment in the 1-hour Ozone Plan.  Gauge tanks are used to 
measure the production rate of steam drive wells and cyclic wells.  Under the 
current draft rule proposal, emissions from existing gauge tanks would not 
require control provided the capacity is 100 barrels or less and the true vapor 
pressure of crude oil in the tank is less than 0.5 psia.  These small tanks are 
exempt from permits pursuant to Rule 2020 because the capacity and TVP are 
below the applicability thresholds of Rule 4623. 

• Preliminary data indicate approximately 196 permit exempt gauge tanks in Kern 
River oil field.  One stakeholder reported that the estimated the VOC emissions 
from their 196 uncontrolled gauge tanks is about at 0.007 tons per day, and the 
cost effectiveness of controlling the tanks is about $1.1 million per ton of VOC 
reduced. 

• A survey to determine the total number of uncontrolled gauge tanks in the District 
is needed to establish a more accurate emissions inventory, and then evaluate 
cost effective methods of controlling the emissions for this source category.   

• No other California air districts have rules that regulate HOTS.  SCAQMD and 
Monterey Bay AQMD have rules regulating steam enhanced crude oil production 
well vents and their requirements are comparable to existing Rule 4401.   

 
Recommendation: 

• Since Rule 4404 implements the most stringent control requirements of 99% 
control efficiency no further emissions reduction is technologically achievable. 

• Staff recommends Rule 4401 as a control measure for further study to determine 
the total number of gauge tanks and then establish the emissions inventory for 
this source category.  

• Investigate an alternative compliance method or incentive programs to more cost 
effectively reduce emissions from the retrofitting of small gauge tanks.    

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Components at Refineries, Gas Processing Facilities, and Chemical 
Plants (S-PET-21) 

(Petroleum Refining, Chemical) 
 
Source Category: 
This source category pertains to components carrying VOC-containing fluids that are 
used in petroleum refineries, chemical plants, and natural gas liquids processing 
facilities.  Components are devices such as flanges, connectors, valves, pumps, 
compressors, well head polished stuffing boxes, pressure relief devices (PRDs), etc. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect reductions from proposed controls.  

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.120 0.120 0.120 0.120 0.120 0.120 0.120 0.190 
VOC* adj 0.233 0.026 0.026 0.026 0.026 0.026 0.026 0.026 
* Emissions inventory does not reflect reductions resulting from recently adopted Rule 
4455.   The adjusted inventory accounts for the 89% reduction from previously 
controlled emissions level resulting from Rule 4455 implementation effective April 2006. 
 

• EICs Affected: 320-302-0010; 320-304-0010; 320-306-0010; 320-316-0010 
 
Current Control:  

• Previous Rule 4451 and Rule 4452 regulate VOC emissions from components 
used in petroleum refineries, chemical plants, and natural gas liquids processing 
facilities.  These rules have been superseded by more stringent leak detection 
and repair (LDAR) requirements of recently adopted Rule 4455 effective April 
2006. 

• Leak thresholds:  Major gas leak: >10,000 ppmv 
Minor gas leak:  100 – 10,000 ppmv (depending on component type and whether 
components are in liquid service or gas service). Major liquid leak: visible mist or 
continuous flow.  Minor liquid leak: not a major liquid leak and >3 drops/minute. 

• Major provisions include: 
• Daily audio-visual inspections of accessible operating pumps, compressors, 

and PRDs. 
• Physical identification (affixing tag or label) of major components and critical 

components to facilitate inspection and repair of leaks. 
• Quarterly inspection of components using a portable hydrocarbon analyzer to 

detect leaks, except for inaccessible components and pipes which must be 
inspected annually. Critical components and unsafe-to-monitor must be 
inspected during each process equipment turnaround period. 

• Minimizing leaks to the maximum extent possible within 1 hr of leak detection, 
and then repairing them within 2 to 7 days, depending on the leak 
concentration level (i.e., larger leaks must be repaired within a shorter period 
than allowed for smaller leaks). 

• Re-inspection of components within 15 days after being repaired or replaced.
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  Components at Refineries, Gas Processing Facilities,  
  and Chemical Plants 
  (Continued) 
 

• Frequently leaking components must be replaced with BACT type equipment, 
vent the components to a closed vent system, remove components from 
operation. 

• Limit on allowable number of leaking components, and includes provisions on 
conditions that constitute a violation of rule. 

• Monitoring of PRDs using electronic process control instrumentation or telltale 
indicators.  Conducting failure analysis or connecting the PRDs to a closed 
vent system, depending on the quantity of gas that releases into the 
atmosphere and frequency of the release.   

• Initial inspection within 24 hours and re-inspection within 15 days after the 
date of each PRD that releases into the atmosphere. 

• Maintaining records of inspection results and leak repair action taken. 
• Submission of a comprehensive and detailed Operator Management Plan, 

including information on the number of components and location, inspection 
schedule, leak detection training, etc.    

 
Future Control Options:  

• No future control option is available for this source category.  Rule 4455 
implements the most stringent requirements that are technologically feasible.    

 
Discussion: 

• These sources are located at stationary sources for which the District has legal 
authority to regulate air emissions. 

• Rule 4455 implements BARCT and All Feasible Control Measure and establishes 
the most effective LDAR standards to date. 

• The rule is effective in 2006 and is expected to achieve 89% (0.37 tons/day) 
reduction from calculated emissions of 0.42 ton per day of VOC from this source 
category.  

 
Recommendation: 

• Not recommend as a control measure because no additional reductions are 
available from this source category.  Rule 4455 implements the most stringent 
requirements that are technologically feasible.    

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Refinery Process Unit Turnaround (S-PET-22) 
(Petroleum Refining) 

 
Source Category: 
The units subject to this source category are process units located at petroleum 
refineries, more specifically, during the time that the process units undergo 
“turnaround,” a petroleum industry term meaning a scheduled shutdown of the process 
for maintenance and repair.  There are four refineries within the District whose 
processes are subject to this rule. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ NQ 

• The current emission inventory does not have a specific emission source 
category for process unit turnaround.  Further research and an industry survey 
would be needed to quantify the VOC emissions in this source category.  In 
2005, the total VOC emissions from all non-combustion sources at refineries 
were estimated at about 0.5 tons per day, summer season. 

 
• EICs Affected: No assigned EIC is associated with this source category in the 

ARB emissions inventory. 
 
Current Control:  
District Rule 4454 limits VOC emissions from the venting of refinery process vessels 
during turnaround by specifying that the vented emissions be controlled until the 
pressure in the process vessel is 5 pounds per square inch, gauge (psig), or less.   
 
Future Control Options:  

• Restrict emission to the atmosphere to those units with headspace VOC 
concentration less than 10,000 parts per million by volume (ppmv) to match other 
air districts. 

 
Discussion: 

• Refinery process units are located at stationary sources for which the District has 
legal authority to regulate air emissions. 

 
• By restricting the VOC concentration for that portion of process unit venting that 

is uncontrolled the uncontrolled venting of process units, the total amount of VOC 
released to the atmosphere would be less than under the current rule provisions.   

 
• Further work is needed to determine how many units undergo process 

turnaround each year, and the approximate VOC concentration of the headspace 
just before the process unit is vented in an uncontrolled manner. 
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Refinery Process Unit Turnaround 
 (Continued) 
 
 
Recommendation: 

• District staff recommends that further study be done on this source category for 
the following reasons; 

o Total fugitive emissions from process unit turnaround only are not known 
because there is no specific emission category  

o The number of process unit turnarounds carried out each year is not 
known. 

o The VOC concentration in the headspace just before the process unit is 
allowed to vent uncontrolled is not known. 

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 

VOC NQ NQ NQ NQ NQ NQ NQ 
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Refinery Vacuum-Producing Devices or Systems (S-PET-23) 
(Petroleum Refining)  

 
Source Category: 
District Rule 4453 rule applies to any vacuum-producing device or system, including hot 
wells and accumulators installed in a refinery operation.  There are four refineries in the 
District. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from the proposed control 

 Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 

• The emission inventory does not have a category for this type of equipment.  
Further study is needed to determine the emission inventory for this source 
category. 

 
o EICs Affected: No assigned EIC is associated with this source category in the 

ARB emissions inventory. 
 
Current Control: 
District Rule 4453 applies operational requirements for refinery hot wells and 
accumulators as well as VOC control requirements for all other types of refinery 
vacuum-producing devices and systems. 
 
Control Options:  

• None 
 
Discussion: 

• Refineries are stationary sources for which the District has legal authority to 
regulate air emissions. 

 

• No other air district has a more stringent limit or operational requirements than 
District Rule 4453; therefore no emission reductions are expected. 

 
Recommendation: 

• No additional reductions are available from this source category.   
• Based on the current emissions inventory or lack thereof, control level, and 

existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Refinery Wastewater Separators (S-PET-24) 
(Petroleum Refining) 

 
Source Category: 
The source categories include all wastewater separators that remove petroleum or 
petroleum derived compounds from wastewater. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.19 
 

• EIC Affected:  320-340-0010 
 
Current Control: District Rule 4625 requires vessels used to recover oil to be 
covered or have a vapor recovery system.  Separators with a surface area to volume 
loss ratio of greater than 420 are exempt. 
 
Control Options:  

• Require a 95% control efficiency for all vapor recovery systems.  This will reduce 
VOC emissions by 5%. 

• Establish leak thresholds and leak repair frequency requirements for treatment 
systems.  Further study is needed to quantify VOC reductions. 

• Other controls identified during rule development. 
 
Discussion: 

• The units in this source category are located at stationary sources for which the 
District has legal authority to regulate air emissions. 

• Available VOC emission control systems achieve 95% control efficiency. 
• Several components that carry and store streams of wastewater can develop 

leaks.  Leak thresholds and repair frequency requirements can reduce VOC 
emissions.  A survey is needed to determine the frequency, duration, and size of 
leaks in order to quantify the reductions from this control. 

 
Recommendation: 

• Based on the current emissions inventory or lack thereof, control level, and 
existing technology, emission reductions are not quantifiable for this source 
category.  However a future study to re-evaluate this source category is planned. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Architectural Coatings   (S-SOL-1) 
(Architectural Coatings and Related Process Solvents) 

 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 9.1 9.4 9.6 9.7 10.2 10.5 10.9 11.2 
 

• EICs Affected:  520-520-91XX-0000; 520-520-92XX-0000 
   
Current Control: District Rule 4601 specifies VOC coating limits from the state’s 
2000 Suggested Control Measure (SCM).   
 
Future Control Options:  

• Lower VOC limits, where feasible, to match those of other air districts, such as 
the limits proposed by the SCAQMD in their Draft Ozone Attainment Plan. 

• Voluntary or incentivized non-use of high-VOC coatings during high-ozone days, 
as part of the Expanded Spare-the-air Day Program. 

 

Discussion: 
• Rule 4601 is currently at the same level of stringency as other air district rules 

that used the state’s 2000 SCM as a template. 
• Since the 2002 amendment of Rule 4601 and other district architectural coatings 

rules that reflect the 2000 SCM, SCAQMD has introduced new coating limits that 
are more stringent.  As a result, coatings that meet these new limits have been 
introduced in the South Coast area beginning in 2005.  The new limits are 
phased-in and by July 1, 2008, all new limits will be applicable.   

• Stakeholders are encouraged to comment on technical feasibility, potential future 
technological advances, and costs and economic impacts. 

• Sell-through provisions for products would assist sellers in complying with new 
VOC limits. 

 
Recommendation: 

• Amend Rule 4601 to lower VOC limits, matching South Coast limits where 
feasible. 

• Explore the inclusion of provisions for sell-through of products. 
• Include this source category in the Expanded Spare-the-air Day Program for 

voluntary or incentivized non-use during the ozone season.   
 

Projected Reductions: 
With recommended controls 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 

VOC 0.00 0.00 2.0 2.1 2.1 2.2 2.3 
The reductions accruing from lowering the VOC limits of the thinning/cleaning solvents 
category is being determined.  The thinning VOC reductions will be added to the 
architectural coatings reductions above.  The cleaning VOC reductions will be part of 
the current rule making reductions for the cleaning and degreasing operations rule.   
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Motor Vehicle and Mobile Equipment Coating Operations (S-SOL-2) 
(Coatings and Related Process Solvents) 

 

Source Category: 
This source category includes operations that apply, supply, sell, offers for sale, or solicits 
the application of VOC-containing coatings used in the finishing or refinishing of Vehicles 
and Equipment, and their parts and components.  This also includes the organic solvent 
cleaning, and the storage and disposal of all solvents and waste solvent materials 
associated with such coating operations. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 2.048 2.098 2.134 2.146 2.169 2.199 2.228 2.256 
VOC adj. 2.05 2.10 1.54 1.55 1.57 3.04 1.61 1.63 

• District Rules 4602 and 4612 have been recently been amended.  The estimated 
emission reductions have been incorporated in the VOC adj. emission inventory. 

 

Current Control: District Rules 4602/4612 limits the VOC content limit of coatings 
used to coat motor vehicles and mobile equipment.  In lieu of complying with VOC 
content limits, operators may operate an APCO-approved VOC emission control 
system.  District Rule 4612 replaces District Rule 4602 on January 1, 2009.  District 
Rule 4612 incorporates all of the elements of the California Air Resources Board’s 
(ARB’s) Suggested Control Measures (SCM) for this source category. 
 

Future Control Options:  
• Solvent cleaning provisions are being added to District Rule 4612 as part of the 

“Solvent Cleaning” control measure; please see the S-SOL-7 & 8 control 
measure for solvent cleaning and degreasing for the elements of that control 
strategy.  These new provisions will incorporate more stringent VOC content 
limits for cleaning solvents adopted in other air districts. 

 

Discussion: 
• All of the coating operations and associated solvent-cleaning operations are 

located at stationary sources for which the District has legal authority to regulate 
air emissions. 

• The recently completed rule project encompasses the most stringent coating 
VOC content limits for this source category. 

• Solvent cleaning provisions added to Rule 4612 are expected to be the most 
stringent available for the source category. 

 

Recommendation: 
• No additional reductions are available from this source category.   

 
• Explore opportunities for incentive funding to achieve additional emission 

reductions from this source category; see Chapter 7 of this Plan for additional 
information regarding incentive funding. 
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Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Surface Coating of Metal Parts and Products (S-SOL-3) 
(Coatings and Related Process Solvents) 

 
Source Category: 
This source category covers permitted stationary sources that coat metal furniture and 
fixtures, metal parts and products.  The coatings may be oil-based or water-based. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.57 0.60 0.66 0.68 0.76 0.81 0.86 0.88 
 
! EICs Affected: 230-226-9000; 230-226-9100; 230-226-9200; 230-230-9020;  

230-230-9050; 230-230-9052; 230-230-9054; 230-230-9100; 230-230-9200 
 
Current Control: District Rule 4603 requires the use of compliant VOC coating and 
solvent limits. 
 
Future Control Options:  

• Lower coating limits to match recently amended rule in another air district 
• Cleaning solvents VOC is being lowered, as part of general solvent cleaning rule 

project, currently in progress. 
 
Discussion: 

• Air-dried coatings have a VOC content limit of 275 grams per liter compared to 
the current content limit of 340 grams per liter.  This represents a 19% reduction 
for this coating.   

• Consider removing the exemption for touchup coatings or revising the exemption 
for touch-up coatings to allow only for facilities using small quantities. 

• If the air-dried coatings represent 20% of the total baseline emissions, then 
estimated emissions reductions would be about 3.8%. 

• Consider an added or limited exemption for users of specialty coatings that 
require high VOC limits for special applications. 

 
Recommendation: 

• This source category is not recommended as a control measure.  No appreciable 
additional reductions are available from this source category.   

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Wood Products Coating Operations (S-SOL-4) 
(Coatings and Related Process Solvents) 

 
Source Category: 
This source category includes all material applied onto or impregnated into wood for 
protective, decorative, or functional purposes, such as paints, varnishes, sealers, and 
stains. 
 
Emissions Inventory:  
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 1.2 1.3 1.4 1.4 1.6 1.7 1.8 1.9 
 
• EICs Affected:  230-232-9XXX 
 
Current Control: District Rule 4606 sets VOC content limits for coatings.  In lieu of 
adhering to the VOC limits, owners/operators may use VOC control devices with a 
control efficiency of at least 85%, by mass.  District Rule 4606 exempts aerosol 
coatings; coating used in quantities of less than 20 gallons per year; coatings used for 
specific limited uses; and coatings used for specific limited finishes. 
 
Control Options:  
• Reduce certain VOC limits by 30% to 50% to match limits in other air district rules.  

Operators using these materials would be required to either switch to a compliant 
coating or install and maintain a VOC emission control system. Ten percent of the 
emissions will be affected by this change thus; overall VOC reductions are 
approximately 3%. 

• Increase the control efficiency of VOC control devices by 10%, which would require 
retrofit or replacement of existing equipment. Few facilities operate systems that 
would not comply with the proposed control efficiency, thus reductions are negligible. 

 
Discussion: 

• Coating use is located at stationary sources for which the District has legal 
authority to regulate air emissions. 

• If the limits for VOC content were reduced, operators would have the option to 
either install and maintain a VOC emission control system or switch to compliant 
material. In light of the capital costs associated with a VOC emission control 
system, it is mostly likely that operators would choose to use compliant material. 

• During the rule development process, District staff will consider the following 
options: 

o Allow the exemption threshold of less than 20 gallons per year of coating 
to remain as it is, or 
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Wood Product Coating Operations 
(Continued) 

 
 

o Reduce the exemption threshold of 20 gallons of coatings per year to 1 
gallon of coatings per year and some of the exemptions for furniture 
operations could be removed.  This would reduce emissions by 
approximately 5%. 

 
Recommendation: 
• This source category is not recommended as a control measure.  No appreciable 

additional reductions are available from this source category considering the lack of 
active facilities operating within the District.   

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Glass Coating Operations   (S-SOL-5) 
(Coatings and Related Process Solvents) 
 

Source Category: 
District Rule 4610 applies to any major source that coats glass products with VOC-
containing materials. 
 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from the proposed control. 
 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
 
• EIC Affected: 230-226-9100 
 
Current Control:  Operators have VOC content limits for coatings with an option to use 
a VOC emission control system, if they use non-compliant coatings.  Mirror backing 
coating has the additional requirement that the VOC emissions from this operation be 
reduced by an additional 90%.  The following operations are exempt from the VOC 
content limits:  touch-up and repair; stencil coatings on clear or transparent substrates; 
coatings applied at a paint manufacturing facility while conducting performance tests on 
the coatings; and aerosol coating products. 
 
There is one known facility that was subject to this rule; however, the facility has 
subsequently reduced its total permitted emissions so that the facility is no longer 
subject to this rule but the source continues to meet the rule limits through permit 
requirements which still apply. 
 
Future Control Options: 
• Change the rule applicability to apply to all glass-coating operations at stationary 

sources.  No additional industrial sources for this type of coating operation currently 
exist within the District. 

 
Discussion: 
• Glass coating operations are located at stationary sources for which the District has 

legal authority to regulate air emissions. 
 
• No other California air district regulates this source category.  The VOC coating 

content limits established in the rule, for some coating categories, require both the 
use of a compliant coating and 90% VOC emission reduction which is a more 
stringent control approach than any other coating limit in the state.
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Glass Coating Operations 
(Continued) 

 
• The only known facility in this source category is already meeting the stringent limits 

set by the rule as conditions in their Permit to Operate.  There are no other industrial 
sources for this type of coating operation in the District therefore; no additional VOC 
emission reductions are expected from this source category. 

 
Recommendation: 

• This source category is not recommended as a control measure.  No additional 
reductions are available from this source category.   

 
Projected Reductions: 
With recommended controls 

Emission Reductions - Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Adhesives (S-SOL-6) 
(Adhesives & Sealants) 

 
Source Category: 
This source category includes the manufacture, sale, and use of adhesives and the 
solvents associated with the use of adhesives. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 3.2 3.3 3.5 3.6 3.9 4.1 4.3 4.9 
 
! EICs Affected:  250-292-8200; 250-292-8202; 250-292-8250 
 
Current Control:  

• District Rule 4653 sets VOC content limits for adhesives.  In lieu of adhering to 
the VOC limits, owners/operators may use VOC control devices with a control 
efficiency of at least 85%, by mass.  Adhesives used in laboratories, sold for 
specific limited uses, sold in quantities no more than 8 ounces, or used in 
quantities of no more than 20 gallons per year are exempt. VOC emissions are 
over 80% controlled, compared to uncontrolled emissions. 

 
Future Control Options:  

• Reduce certain VOC limits by 30% to 50% to match limits in other air district 
limits.  Operators using these materials would be required to either switch to a 
compliant coating or install and maintain a VOC emission control system. Ten 
percent of the emissions will be affected by this change, thus overall VOC 
reductions are approximately 3%. 

• Increase the control efficiency of VOC control devices by 10%, which would 
require retrofit or replacement of existing equipment. Few facilities operate 
systems that would not comply with the proposed control efficiency, thus 
reductions are negligible. 

• Require use of high volume low pressure (HVLP) spray equipment for specific 
applications.  A survey is needed to determine which applications could cost-
effectively install HVLP spray equipment, and thus the reductions achievable. 

• The solvent limits in Rule 4653 are being amended in a current rule development 
project and addressed in the Solvent Clean control measures. 

 
Discussion: 

• Adhesive manufacture, sales, and use are located at stationary sources for which 
the District has legal authority to regulate air emissions. 

• If the limits for VOC content were reduced, operators would have the option to 
either install and maintain a VOC emission control system or switch to compliant 
material.  In light of the capital costs associated with a VOC emission control 
system, it is mostly likely that operators would choose to use compliant material. 
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Adhesives 
(Continued) 

 
• HVLP spray equipment reduces the amount of adhesives used, time needed to 

apply adhesives, and possibly 25% of the VOC emissions from the source if this 
technology can be used for these types of coatings.  Adhesives are more viscous 
than traditional coatings.  Facilities with high adhesive or labor costs can cost-
effectively install and maintain HVLP equipment. Other facilities may not be able 
to cost-effectively install HVLP without significant incentivization.  

• District staff estimates that this rule project will take 16 months to go from 
scoping meeting to public hearing 

 
Recommendation: 
• Pursue as a control measure lowering the VOC content of adhesives.  The VOC 

emission reductions would be approximately 3% of the baseline emissions.  A 12-
month compliance schedule is recommended to allow operators sufficient time to 
find alternative compliant materials for their operations. 

• Explore inclusion of HVLP spray equipment requirements during rule development, 
taking into consideration the socioeconomic cost impacts of such requirements. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.11 0.12 0.12 0.13 0.15 

*The reductions listed above only include reductions achieved by lowering the limits 
for VOC content in the adhesives.  
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Aerospace Assembly And Component Coating Operations (S-SOL-7) 
(Coatings and Related Process Solvents) 

 
Source Category: 
District Rule 4605 applies to the manufacturing, assembling, and coating of aerospace 
components, the cleanup of equipment, and the storage and disposal of solvents and 
waste solvent materials associated with these operations.   
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 
 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 
 
• EICs Affected:  230-238-9100, 230-238-9200 
 
Current Control:   
District Rule 4605 sets VOC content limits for coatings, adhesives, and other related 
VOC-containing materials for coating operations related to aerospace assemblies and 
components.  The flushing of jet or rocket engines using any solvent other than 
trichloroethylene is exempt.  Aerospace assembly and component coating operations 
using less than four gallons per day of VOC-containing products are exempt as are 
other coatings or adhesives.  Materials used in laboratories associated with research 
and development, quality control, or production testing are exempt from VOC content 
limits.  There is also a limited exemption from application equipment standards.  VOC 
emissions are 50% controlled compared to uncontrolled emissions. 
 
Future Control Options: 

• Reduce VOC content limit for two coatings and one chemical maskant to match 
other air districts limits.  Operators using these materials would be required to 
either switch to a compliant coating or install and maintain a VOC emission 
control system. 

 
Discussion: 

• Aerospace coating operations are located at stationary sources for which the 
District has legal authority to regulate air emissions. 

 
• If the limit for VOC content were reduced for some coatings/maskants, operators 

would have the option to either install and maintain a VOC emission control 
system, or switch to compliant materials.  In light of the capital costs associated 
with a VOC emission control system, District staff believes that operators would 
chose to use compliant materials. 

 
 
 

Aerospace Assembly and Component Coating Operations  
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(Continued) 
 

• The quantity of the identified coatings and chemical maskant used within the 
District is not known at this time.  It is expected that the amount of emission 
reductions will be small since the baseline VOC emission inventory is small and 
the number of materials to be adjusted is small compared to the number of 
coatings/adhesives/sealants associated with the entire source category and rule. 

 
• District staff estimates that this rule project will take about 16 months to go from 

scoping meeting to public hearing. 
 
Recommendation: 

• This source category is not recommended as a control measure.  No additional 
reductions are available from this source category.   

 
Projected Emission Reduction: 
With recommended controls 

Emission Reductions Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Solvent Cleaning Operations            (S-SOL-11) 
(Coatings and Related Process Solvents; Wood and Paper; Other [Cleaning and 
Surface Coating]; Chemical; Degreasing) 

 
Source Category: 
This source category includes the organic solvent degreasing operations and any other 
organic solvent cleaning operation performed outside of a degreaser.  The operations 
subject to source category are diverse, encompassing a broad range of industries.  
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 
 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 7.1 7.5 8.0 8.1 8.5 8.9 9.3 9.9 
 
! EICs Affected:  220-204-0500, 220-204-3008, 220-204-3022, 220-204-3083, 220-

204-3176, 220-204-3204, 220-204-3246, 220-204-3333, 220-204-3339, 220-204-
3344, 220-204-8104, 220-204-8106, 220-206-3083, 220-206-3107, 220-206-3246, 
220-206-3300, 220-206-3301, 220-206-3328, 220-206-3344, 220-206-3346, 220-
206-8106, 220-208-0500, 220-208-3022, 220-208-3083, 220-208-3176, 220-208-
3204, 220-208-3246, 220-208-3333, 220-208-3339, 220-208-3344, 220-208-3346, 
220-208-8104, 220-208-8106, 230-216-8350, 230-240-0500, 230-240-3008, 230-
240-3060, 230-240-3202, 230-240-3232, 230-240-3252, 230-240-3372, 230-240-
8300, 230-240-8302, 230-240-8350 

 
Current Control: District Rule 4662 controls VOC emissions from organic solvent 
degreasing operations by specifying solvent VOC limits, allowable application 
equipment, and emission control options.  District Rule 4663 controls VOC emissions 
from organic solvents used to clean parts and equipment outside of the degreasers 
covered by District Rule 4662.  The other District rules address solvents used to 
prepare surfaces and clean equipment used in the applicable operation addressed by 
the rules. 
 
Future Control Options: 

• Reduce the allowable VOC content of cleaning solvents to match other air 
districts. 

 
Discussion: 

• All of the solvent-cleaning operations are located at stationary sources for which 
the District has legal authority to regulate air emissions. 

• Amending these rules was identified as a state-required "All Feasible Measure".  
This control measure is intended to reduce VOC emissions from organic solvents 
used in parts and equipment cleaning by incorporating more stringent VOC 
content limits. 
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Solvent Cleaning Operations 
(Continued) 

 
• District staff will consider the following stakeholder suggestions during the rule 

development project: 
o SCAQMD’s current VOC limits for cleaning solvents and Yolo-Solano’s 

proposed control measure to set all solvents used in graphic arts cleaning at 
72 grams per liter. 

o Solvent vapor pressure in lieu of VOC content will be considered as an option 
for the end user.  

o Exempting cleaning operations associated with the manufacture of paint, 
coatings, resins, and adhesives and exempting the stripping of cured 
coatings, cured ink, or cured adhesives.  As noted by commentors to the plan, 
the manufacture and use of paint, resins, and adhesives require strong 
solvents to effectively clean production/process equipment.  Coatings, ink, 
and adhesive manufacturing and application industries need to be able to use 
recycled or reclaimed solvents in cleaning operations, otherwise the 
industries will be faced with increased hazardous waste disposal and 
purchasing of cleaning materials. 

o Cost effectiveness and availability of lower VOC cleaning materials. 
• Amendments to these rules are scheduled for the third quarter of 2007 with full 

implementation scheduled for the fourth quarter in 2008. 
 
Recommendation:  
The second workshop for this rule project is tentatively scheduled for late January 2007.  
Tentative public hearing is anticipated for the third quarter of 2007. 
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.00 1.3 1.32 1.39 1.46 1.53 1.62 

 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

   Appendix I:  Candidate Control Measures  
2007 Ozone Plan  

Appendix I-114

Graphic Arts   (S-SOL-20) 
(Coatings and Related Process Solvents; Printing) 

 
Source Category: 
This source category includes any graphic arts printing operation, to any paper or fabric 
coating operation, to the organic solvent cleaning, and to the storage and disposal of 
solvents and waste solvent materials associated with such operations. 
 
Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 1.7 1.7 1.9 1.9 2.1 2.2 2.3 2.3 
 
• EICs Affected:  240-240-3314, 240-240-8302, 240-995-8000, 240-260-8400, 240-

262-8400, 240-264-8400, 240-266-8350, 240-266-8400. 
 
Current Control:   
District Rule 4607 sets VOC content limits for inks, coatings, and other related VOC-
containing materials for printing and coating operations related to graphic arts.  VOC 
content limits are as stringent as any other air district in California, with the exception of 
flexography printing on porous substrates.  Except for the keeping of records, the current 
rule does not apply to graphic arts printing operations that emit less than 400 pounds of 
VOC per calendar month.  The provisions VOC content limits for paper and fabric 
coating do not apply to the application of coatings via aerosol containers.  Certain 
operations are also exempt from the rule.   
 
In 2005, the rule applied to approximately 58% of all graphic arts operations, with actual 
VOC emissions ranging from 35% to 51% of the uncontrolled emissions.   
 
Future Control Options: 
• Increase overall capture and control efficiency of VOC emission control system from 

the current range of 67%-75% to 75%-85% for certain types of coating operations.  
This would match similar provisions in other air districts.   

• Reduce VOC content limits for flexography printing on porous substrate by 25% to 
match limits in other air districts.   

• Amend the exemption section so that the exemption applies to all operations that 
emit less than 60 lbs of VOC per month. 

 
Discussion: 
• Graphic arts operations are located at stationary sources for which the District has 

legal authority to regulate air emissions. The most straightforward option for VOC 
emission reductions would be to increase the overall capture and control efficiency 
of VOC emission control systems to reduce VOC emissions from this source 
category.  For operations that already have VOC emission control systems, the 
change in overall control efficiency would most likely require redesign of the capture 
devices to increase capture (collection) efficiency, since VOC control devices are 
typically VOC  
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Graphic Arts 
(Continued) 

 
destruction devices with VOC control efficiencies greater than 95%.  However, few 
facilities use VOC emission control devices to meet the current VOC content limits of 
the rule, so total VOC emission reductions from this control option are assumed to 
be less than 1% of the total VOC emission inventory.   

• For most flexography printing, a change in VOC content limit would mean choosing 
a different coating/ink rather than installing a VOC emission control system, since 
VOC emission control systems can cost hundreds of thousands of dollars to install.  
At this time, it is assumed that 1) the VOC emission inventory reflects all graphic arts 
operations, of which flexography is but one type, and 2) all of the flexography 
printing in the District is done on porous substrate, namely paper.  Taken together, 
the assumptions would point to realizing at least some VOC emission reductions 
from tightening the VOC content limits for this specific process.  Exact usage of 
flexography inks and coatings is not known at this time, therefore, District staff 
believes that VOC emission reductions would be 25% reduction in the VOC content 
limit, based on an assumption that flexography inks are 15% of the inventory and 
that all flexography printing occurs on paper (porous substrate). 

• It is not known how many graphic arts printing operations take advantage of the 400 
pounds VOC per month exemption in the current rule.  Further VOC emission 
reductions might occur if the exemption is modified to include smaller facilities.  
Further study as part of a rule development project is needed to determine if it is 
feasible to pursue tightening the small facility exemption, especially the cost of 
compliant inks versus non-compliant inks as it impacts small businesses. 

• It is expected that this rule project will take about 16 months to go from scoping 
meeting to public hearing. 

 
Recommendation: 
It is recommended that the future control options outlined above be pursued as a control 
measure.  The total VOC emission reduction associated with increasing the overall 
capture and control efficiency of VOC emission control systems and decreasing the 
VOC content limit for certain operations is expected to be 4% of the baseline emissions.  
At this time, there is no estimate available for the number of graphic arts printing 
operations that would be added to the rule if the exemption level is changed.  A 12-
month compliance schedule is recommended, since District staff believes that most 
operators would choose compliant inks rather than installing VOC emission control 
systems. 
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC 0.0 0.0 0.07 0.07 0.08 0.08 0.08 
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Consumer Products (S-SOL-21) 
(Consumer Products) 

 
Source Category: 
This source category includes chemically formulated products used by household and 
institutional consumers such as detergents, cleaning compounds, polishes, floor finishes, 
cosmetics, personal care products such as antiperspirants & hairsprays, lawn & garden 
products, disinfectants, sanitizers, automotive specialty products & aerosol paints.  Other 
paint products such as furniture/architectural coatings are regulated under separate 
District rules. 
 

Emissions Inventory: 
With current controls and regulations; does not reflect the reductions from the proposed control. 

Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 23.48 24.00 25.14 25.63 26.63 28.12 29.61 31.19 
 

! EICs Affected: Series 510-500-XXXX-XXXX, and Series 510-506-XXXX-XXXX. 
 
Current Control: 
• Under the Clean Air Act, the Air Resources Board (ARB) has authority to achieve 

maximum technologically and commercially feasible reactive organic gas (ROG) 
emission reductions from consumer products.  (Health and Safety Code 41712) 

 
• ARB has adopted regulations, which contain nearly 200 emission limits affecting 

over 100 categories of consumer products.  
 
• The following regulations fulfill the requirements of the California Clean Air Act: 

o Antiperspirants & Deodorants Regulation: Sets emission standards & requirements 
for only antiperspirants and deodorants. 

o Consumer Products Regulation: Sets VOC limits & regulations for 112 categories 
of household and institutional products such as detergents, cleaning compounds, 
polishes, floor finishes, cosmetics, personal care products, home, lawn and 
garden products, disinfectants, sanitizers, and automotive specialty products. 

o Aerosol Coatings Regulation: Establishes set emission standards & requirements 
for 36 categories of pressurized coating products including but not limited to 
spray paints. 

o Alternative Control Plan: Provides an alternative method to comply with VOC 
standards for consumer products and aerosol coating products. 

o Hairspray Credit Program Regulation: A voluntary program that provides incentives & 
rewards for early & over compliance with second-tier 55%VOC standard for hairsprays. 

 
Future Control Options: 
• The 2006 proposed Amendments to Consumer Products Regulation & Aerosol Coatings 

Regulation sets 18 new VOC limits affecting 15 categories achieving 10.6 tpd VOC 
emission reductions statewide by 2008 & 11.5 tpd by 2010.  These amendments meet 
2003 SIP Ozone commitments for Consumer Products & also fulfill certain requirements  
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Consumer Products 
(Continued) 

 
of a settlement agreement on ARB’s progress under the SIP and were approved 
November 17, 2006 by the ARB Board. Products whose VOC limits have been made 
more stringent include automotive windshield wiper fluids, bathroom and tile cleaners, 
engine cleaners, floor polishers and waxes, general-purpose cleaners and degreasers 
and oven cleaners. Additional amendments are tentatively planned for consideration in 
March 2007 to clarify the definition of multi-function product categories of ‘Multi- 
purpose Solvent” and “Paint Thinner”, and clarify overlapping requirements for certain 
other consumer products.  Other amendments will prohibit use of chlorinated toxic   

compounds; adjust VOC limits for nail polish removers; and exempt certain electronic 
cleaners from a soon-to-be effective VOC limit.  
 

• Extensive product reformulations toward low or zero-VOC products. 
 
• Pursue even more stringent emission standards. 
 
• Enhance rule consistency by eliminating discrepancy between some stationary source 

and consumer product regulations allowing higher VOC limits for products sold as 
commercial products for home use versus the same product sold for industrial or 
commercial application under stationary source rules.   

 
Discussion: 
• Consumer products constituted 11% of total anthropogenic ROG emissions 

statewide in 2005.  Due to population growth, ARB projects these emissions will 
increase to 12% of the total by 2010, even with significant reductions from control 
measures considered.  Current controls have reduced emissions by 40% in 2010. 

 
• ARB does not have authority to eliminate any product form-aerosol, liquid, solid or gel.   
 
• A significant portion of consumer product emissions are not easily available for 

reduction:  1) Many represent very small categories emitting less than 0.1 tpd which 
make setting cost-effective limits difficult; 2) Multi-purpose solvents are a large 
source category, replacement with water or exempt solvents has not proved to be a 
viable option; and 3) The remaining portion comprise categories such as rubbing 
alcohol which are difficult to regulate due to health or efficacy concerns. 

 
• The District has limited regulatory authority over consumer products, but can assist 

in reducing emissions by incorporating voluntary episodic control use of consumer 
products during Spare the Air days.  Enhanced public education about the major 
contribution consumer products play on the environment could lead to more 
personal responsibility when choosing products.  
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Consumer Products 
(Continued) 

 
Recommendation: 
• Support the ARB proposed March 2007 Amendments, which will clarify and strengthen 

the Consumer Products Regulation. 
• Investigate feasibility of a labeling program to identify lower VOC products to 

enhance public awareness of available, more environmentally friendly products that 
are equally effective. 

• Investigate feasibility of a usage limitation program for high VOC products. 
• Increase public awareness of the emissions generated from the use of consumer 

products.  Use the Spare the Air program to educate the public about available lower 
emitting, equally effective products.  Encourage episodic control during Spare the Air 
days. 

• Support state regulations promoting rule consistency between Consumer Products 
Rules and Stationary Source Rules (commercial/industrial) for identical products.  

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NA NA NA NA NA NA NA 
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Farm Equipment   (M-IND-1) 
(Farm Equipment) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 63.7 55.2 48.0 44.6 38.3 30.3 23.4 18.0
VOC 10.7 9.0 7.7 7.0 5.8 4.4 3.4   2.8
 
Current Control: 

• The federal Clean Air Act prohibits states from regulating emissions from engines 
used in farming less than 175 horsepower-these “preempted” engines represent 
80%of the compression-ignition engines operating in California 
Tier 1 standard for engines 50 to 750 hp is 6.90 g/bhp-hr. 
Tier 2 standards for engines 50 to 750 hp ranges from 4.5 to 5.2 g/bhp-hr, 
depending on model year and engine size. 
Tier 3 standards for engines 50 to 750 hp ranges from 2.8 to 3.3 g/bhp-hr, 
depending on model year and engine size. 

• Carl Moyer Program-incentives to obtain early emission reductions 
 
Future Control Options:  

• The Tier 4 emission standard for NOx, will be phased in for engines 75 to 175 hp 
from 2012-2014, is 0.30 g/bhp-hr. 

• The Tier 4 emission standard for NOx, will be phased in for engines 175 to 750 hp 
from 2011-2014, is 0.30 g/bhp-hr. 

•  Provide incentives for accelerated change-outs 
• Implement registration and inspection program to detect excess emissions 
• Work with EPA to establish nationwide lower-emission standards for new 

compression-ignition engines 
• Episodic controls: restrict hours of operation during ozone season 

 
Discussion:  

• Support EPA and ARB efforts to strengthen standards 
• Incentives can be used to accelerate change-outs to achieve earliest emission 

reductions possible 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Enhance the District’s incentive programs for compression-ignition engines to 
increase modernization / engine retrofits and replacement rates.  

• Explore opportunities for incentive funding to achieve additional emission 
reductions from this source category; see Chapter 7 of this Plan for additional 
information regarding incentive funding. 
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Farm Equipment 
(Continued) 

 
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Forklifts, Specialty Vehicles/Portable Generators, Pumps, (M-IND-2) 
Compressors, Farm Equipment, & Construction Equipment  

(Off-Road Equipment) 
 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ NQ 
 

Current Control:  
• The federal Clean Air Act prohibits states from regulating emissions from engines 

used in farming less than 175 horsepower-these “preempted” engines represent 
80%of the compression-ignition engines operating in California 

• Emission standards for LSI model year 2007 and subsequent: 3.0g/bph-hr 
• Carl Moyer Program-incentives to obtain early emission reductions 

 

Future Control Options:  
• Set lower emission standards for new gas engines (off-road spark-ignition 

engines 25 hp and greater 
• District incentives for replacements 
• Episodic controls to shift time of use 
• Work with EPA to establish nationwide lower-emission standards for new 

compression-ignition engines 
• Further incentivize electric forklifts 
• Enhance and expand the Indirect Source Review program 

 

Discussion: 
• Support EPA and ARB efforts to strengthen standards 
• Incentives can be used to accelerate change-outs to achieve earliest emission 

reductions possible 
• Investigate episodic control to shift time of engine use on Spare the Air Days 
• The Carl Moyer program has provided incentives to introduce 200 electric, near-

zero emission forklifts 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 

Recommendation: 
• Enhance the District’s incentive programs for compression-ignition engines to 

increase modernization / engine retrofits and replacement rates.  
• Explore opportunities for incentive funding to achieve additional emission 

reductions from this source category; see Chapter 7 of this Plan for additional 
information regarding incentive funding. 
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Forklifts, Specialty Vehicles/Portable Generators, Pumps, 
Compressors, Farm Equipment, & Construction Equipment 

(Continued) 
 
 
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 

• Reductions for this source category can be found in the ISR control measure 
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Land-Based Port Equipment   (M-IND-3) 
(Off-Road Equipment) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.4 0.3 0.3 0.2 0.2 0.1 0.1 0.1
VOC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
 
Current Control:  

• EPA and ARB engine standards: 
Tier 1 standard for engines 50 to 750 hp is 6.90 g/bhp-hr. 
Tier 2 standards for engines 50 to 750 hp ranges from 4.5 to 5.2 g/bhp-hr, 
depending on model year and engine size. 
Tier 3 standards for engines 50 to 750 hp ranges from 2.8 to 3.3 g/bhp-hr, 
depending on model year and engine size. 

• ARB regulation for Mobile Cargo Handling Equipment at Ports and Intermodal 
Rail Yards, Best Available Control Technology (BACT) 

 
Future Control Options:  

• ARB Emission Reduction Plan-November Infrastructure Bonds-Port 
improvements 

• Carl Moyer Program 
• New lease agreements at ports-market participation concepts 
• Cleaner engines, add-on emission controls, faster replacement with newer 

models, alternative fuels, electrification 
• Emission control regulations 
• Incentive programs 
• Operational controls 
• Education programs 

 
Discussion: 

• ARB’s new regulation will accelerate modernization 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Investigate funding opportunities to accelerate implementation of ARB regulation   
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Large Diesel Engines (M-IND-4) 
(Off-Road Equipment) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ NQ 
 
 
Current Control:  

• ARB emission standards on new equipment 
• Fleet changeout standards 
• Heavy duty engine changeout incentive program 

 
Future Control Options:  

• Alternative diesel fuels 
• Reduced idling from construction equipment 
• Blue skies series engines 
• NOx emission control retrofit technology 
• Off-road engine fleet upgrade 
• Enhance and expand the Indirect Source Review program 

 
Discussion: 

• Support EPA and ARB efforts to strengthen standards 
• Additional incentives can be used to accelerate change-outs to achieve earliest 

emission reductions possible 
• Investigate episodic control to shift time of engine use on Spare the Air Days 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Enhance the District’s incentive programs for compression-ignition engines to 
increase modernization / engine retrofits and replacement rates. 

• Explore opportunities for incentive funding to achieve additional emission 
reductions from this source category; see Chapter 7 of this Plan for additional 
information regarding incentive funding. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Off-Road Equipment (M-IND-5) 
(Off-Road Equipment) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 58.60 48.24 40.45 37.58 32.10 24.94 20.10 16.80 
VOC 17.44 14.54 12.24 11.58 10.39 9.10 8.44 8.03 
 
Current Control:  

• Tier 1 standard for engines 50 to 750 hp is 6.90 g/bhp-hr. 
• Tier 2 standards for engines 50 to 750 hp ranges from 4.5 to 5.2 g/bhp-hr, 

depending on model year and engine size. 
• Tier 3 standards for engines 50 to 750 hp ranges from 2.8 to 3.3 g/bhp-hr, 

depending on model year and engine size. 
 
Future Control Options:  

• Reductions from federally preempted equipment could be used by alternative 
compliance facilities 

• Implement Registration and Inspection Program for Existing Heavy-Duty Off-
Road Equipment to Detect Excess Emissions [Compression-Ignition Engines] 

• Pursue nationwide lower emission standards for HC, NOx, and PM emissions for 
new off-road Compression Ignition engines 

• The Tier 4 emission standard for NOx, will be phased in for engines 75 to 175 hp 
from 2012-2014, is 0.30 g/bhp-hr 

• The Tier 4 emission standard for NOx, will be phased in for engines 175 to 750 
hp from 2011-2014, is 0.30 g/bhp-hr. 

 
Discussion: 

• Support EPA and ARB efforts to strengthen standards 
• Investigate episodic control to shift time of engine use on Spare the Air Days 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Explore wider use of incentives to encourage fleet modernization. 
• Explore opportunities for incentive funding to achieve additional emission 

reductions from this source category; see Chapter 7 of this Plan for additional 
information regarding incentive funding. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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SI Utility Engines (M-IND-6) 
(Off-Road Equipment) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ NQ 
 
 
Current Control:  

• ARB regulations on new engines.  3.0 g/bhp-hr HC+NOx for engines with 
displacement of less than 1.0 liter produced after 2001.  9.0 g/bhp-hr HC+NOx 
for engines with displacement of greater than 1.0 liter produced after 2002. 

• Durability certification required for engines produced in 2007 and for subsequent 
years. 

 
Future Control Options:  

• Set lower emission standards for new non-preempt gas engines  
• Clean up off-road gas equipment fleet through retrofit controls 

 
Discussion: 

• Retrofit of existing equipment could achieve an 80 percent reduction in exhaust 
emissions or meet emission levels equivalent to 3.0 g/bhp-hr HC+NOx.  The 
retrofit technology would include a three-way catalyst and a closed loop control of 
the fuel system on some engines. 

• Please refer to Chapter 7 for any additional information on possible incentive 
programs which may reduce emissions from this source category. 

 
Recommendation: 

• Currently this source category is not a candidate for incentive funding, but further 
analysis and study is necessary to determine if this source category may garner 
cost effective reductions in the future provided funding sources are available.  
Please see Chapter 7 for any additional information. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Off-Road Portable Engines (M-IND-7) 
(Off-Road Equipment) 

 

Source Category:  This source category includes facilities that operate portable 
engines & equipment used in a variety of applications such as well drilling & servicing, 
power generation, pumping, gas compression, pile driving, cranes, ground support 
equipment, wood chipping, dredging, abrasive blasting, concrete batching, rock, sand, 
or gravel processing. 
 

Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 16.6 14.0 10.0 10.8 9.2 7.4 7.0 5.2 
VOC 1.5 1.3 1.3 1.0 0.9 0.7 0.6 0.5 
Based on the District’s database, there are approximately 2,500 portable diesel engines 
registered under the ARB PERP operating within the District.  In addition, there are 
approximately 450 portable engines registered with the District under Rule 2280.  Forty 
five percent of the total portable diesel engines are rated between 175-750 bhp, and the 
remaining 55% are rated less than 175 bhp and greater than 750 bhp.  A more thorough 
analysis of this source category’s inventory is needed to determine their current 
operation, in terms of location and model distribution.   
 

Current Control:  
• Federal Preemption: New off-road engines less than 175 hp used in farm and 

construction operations follow federal standards, as follows:   
(1) US EPA emission standards for newly manufactured diesel-fueled portable 
engines are tiered (i.e. Tier 1, 2, 3, and 4), with each standard phased in over 
several years based on the power rating of the engine and becoming progressively 
more stringent with each tier. 
(2) Newly manufactured large (greater than 25 hp) spark-ignition (LSI) engines sold 
in California are subject to ARB’s LSI standards, which the US EPA also adopted.  In 
addition US EPA has a more stringent standard: beginning in 2007, new LSI engines 
must meet a combined standard for NOx & hydrocarbons (HC) of 2.0 grams per 
brake horsepower-hour (g/bhp-hr). 

• ARB’s Airborne Toxic Control Measure (ATCM) for Diesel-Fueled Portable Engines: 
Requires portable diesel-fueled engines not permitted or registered prior to 1/1/2006; 
meet the most stringent of the federal or California emission standards for nonroad 
engines.  Specifically, after 1/1/2006, engines rated 175 to 750 bhp must meet Tier 3 
standards & engines rated greater than 750 bhp must meet Tier 2 standards to be 
accepted in ARB’s Portable Engines Registration Program (PERP). 

• Portable Equipment Unit Standards: Registered ARB’s PERP units are required to 
meet emission limits (82 lbs/day of PM10 & 10 tons/year per pollutant per district per 
year per equipment unit), in addition to emission control requirements.  
Local Air District Permit Programs: Related to their attainment status, districts either 
exempt portable engines altogether or require emission limits, which some districts 
specify to BACT level & equivalent to ARB/US EPA off-road emissions standards. 

• District Rule 2280 requires diesel-fired engines to be retarded by at least 4 degrees or 
NOx emissions not to exceed 10 g/bhp-hr (7.2 g/bhp-hr for turbocharged engines).   
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Off-Road Portable Engines 
(Continued) 

 

• The rule also limits sulfur content of diesel fuel to no more than 0.05% by weight.  
For spark ignition internal combustion engines, Rule 2280 has a NOx emission limit 
of 1.5 g/bhp-hr or less (100 ppmv or less at 15% O2), VOC is 1.5 g/bhp-hr (650 
ppmv or less at 15% O2), and 2.0 g/bhp-hr or less (500 ppmv or less at 15% O2).  

• The PERP: In lieu of obtaining multiple permits from individual districts, a portable 
engine owner can register the engine in PERP.  By January 1, 2010, only engines 
certified to ARB/US EPA off-road engine emission standards (Tier 1, 2, or 3) can 
continue to operate in PERP.  This means that any engines currently registered in 
the program that do not meet at least Tier 1 standards must be replaced with 
certified engines by that date. 

 

Future Control Option:  
• Upgrade District standards in Rule 2280 to ARB PERP standards. 
 

Discussion: 
• Based on emission level differences, a potential emission reduction from upgrading 

District portable engine standards to ARB’ PERP standards appears significant.   
Sixty percent NOx reduction from the 450 portable engines registered with the 
District is approximately 1.5 tons per day.  

• A small number of spark-ignited portable engines are operating within the District, 
however, they are not expected to generate comparable emissions reductions 
compared to upgrading existing non-certified diesel engines since spark-ignited 
engines typically meet or exceed applicable ARB or EPA standards. 

• Emissions from older diesel engines can be reduced by replacing such units with 
cleaner EPA-certified diesel engines before allowing new registration or renewal of 
existing registration with the District. 

• Inspection & maintenance (I/M) of off-road engines guarantees emissions remain at 
levels consistent with rule-based standards.  Cost-effectiveness for I/M programs, in 
terms of $/ton of pollutant reduced is less than most ozone mitigation strategies.  

• Please refer to Chapter 7 for any additional information on possible incentive 
programs which may reduce emissions from this source category. 

 

Recommendation: 
• Upgrade District standards in Rule 2280 to ARB PERP standards. 
• Institute I/M programs for off-road engines, & Explore opportunities for incentive 

funding to achieve additional emission reductions from this source category; see 
Chapter 7 of this Plan for additional information regarding incentive funding.  

 

Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

   Appendix I:  Candidate Control Measures  
2007 Ozone Plan  

Appendix I-129

Green Contracting Programs         (M-OTH-1) 
(Use of low-emission vehicles and equipment, clean fuels, employer-based trip 
reduction programs, and other practices such as green building and energy-
reducing construction by companies contracting with public agencies) 

 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ NQ 
 
Current Control: With the growing concern for global warming, green contracting 
programs are gaining ground in cities and counties across the U.S., and this has mostly 
taken the form of adopting ordinances voluntarily, since air districts do not have 
regulatory authority to require local government agencies to adopt these ordinances.   
 
Control Options:  

• Develop a model ordinance and promote its adoption by cities and counties for 
incorporation into local codes.  

• Make green contracting an attractive option for companies by awarding incentive 
funding for the retrofit of off-road construction equipment, vehicle fleets, and 
other machines. 

• Issue “Green Contractor Certification” to companies that fulfill certain criteria, as 
established by the District, including meeting fleet standards and completion of 
courses about equipment maintenance and operation. 

 
Discussion: 

• Reduction of NOx and VOC precursors occurs in conjunction with the reduction 
of CO2 from fuel combustion processes, which is one of the ways of mitigating 
global warming. 

• Off-road equipment emissions make-up a significant portion of the NOx 
inventory, approximately 57 tons per day.  

• Government agencies may incur higher costs when contracts are awarded to 
certified green contracting companies that incur higher operating costs due to the 
purchase of cleaner equipment. 

• Green contracting programs could encourage participation in incentive programs, 
due to the business opportunities from being a certified green contractor. 

• See Chapter 8, Innovative Strategies and Programs, for additional information on 
this source category. 
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Green Contracting Programs 
(Continued) 

 
Recommendation: 

• Promote the voluntary adoption of the green contracting model ordinance. 
• Through incentive funding, encourage the conversion of off-road equipment 

fleets of companies that strive for green certification.  
• Implement certification programs for green contractors.   

 
Projected Reductions: 
With recommended controls 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
 
 
 
 
 
 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

   Appendix I:  Candidate Control Measures  
2007 Ozone Plan  

Appendix I-131

Fuel Storage and Handling   (M-OTH-2) 
(Fuel Storage and Handling) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
VOC 2.7 2.3 2.4 2.4 2.5 2.6 2.7 2.7
 
 
Current Control: ARB 2005 Portable Fuel Container (PFC) regulation on fuel cans 
 
Future Control Options:  

• Strengthening standards, continuing spill-proof PFC research by ARB  
• Incentives to speed replacement of metal cans with cans that meet regulation 

 
Discussion: 

• Incentives will speed replacement of older, non compliant cans 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Research availability of funds for incentives to replace older gas cans, investigate 
feasibility as an additional program associated with the Clean Green Yard 
Machine electric lawn mower exchange program   

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Lawn Care Equipment   (M-OTH-3) 
(Off-Road Equipment) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 1.1 1.0 0.9 0.9 0.9 0.9 0.9 0.9
VOC 8.5 7.5 6.7 6.4 5.9 5.4 5.2 5.0
 
 
Current Control:  

• ARB regulations on new engines 
 
Future Control Options:  

• Fund replacement of lawn equipment 
• More stringent EPA and ARB standards 
• Reformulated gasoline/alternative fuels 
• Operational efficiency enhancements 
• Land use decisions/landscaping alternatives 
• Enhance and expand the Indirect Source Review program 

 
Discussion: 

• The 2006 District Clean Green Yard Machine exchange program reduced smog-
forming emissions by 2.24 tons by retiring 800 gas-burning mowers and 
providing a 60% discount on the purchase of a new cordless electric mower. The 
exchange program was held in 5 valley locations. 

• Please refer to Chapter 7 for any additional information on possible incentive 
programs which may reduce emissions from this source category. 

 
Recommendation: 

• Encourage more stringent EPA and ARB standards 
• Expand programs to exchange older polluting equipment with newer, cleaner 

engines, electric options   
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 

• Reductions for this source category can be found in the ISR control measure 
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Off-Road Recreational Vehicles (M-OTH-4) 
(Off-Road Recreational Vehicles) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.19 0.20 0.22 0.23 0.25 0.27 0.30 0.30 
VOC 6.57 7.00 7.52 7.71 8.08 8.71 9.40 9.40 
 
 
Current Control:  

• ARB emissions limits and test procedures for off-highway recreational vehicles, 
including off-road motorcycles and ATVs. 

• Use restrictions for non-compliant vehicles 
• Engines 90 cc or greater, built prior to 1997 are not subject to new emission 

limits 
• Engines 90 cc or less, built prior to 1999 are not subject to new emission limits  

 
Future Control Options:  

• Strengthen standards 
• Alternative fuels 
• Operational efficiency 
• Fees for non-compliant vehicles 

 
Discussion: 

• Vehicles in compliance with ARB standards are issued green registration stickers 
that allow year-round operation.  Non-compliant vehicles are eligible to receive 
red registrations stickers that allow operations only during designated months 
when ozone levels are low. 

• Please refer to Chapter 7 for any additional information on possible incentive 
programs which may reduce emissions from this source category. 

 
Recommendation: 

• Encourage ARB efforts to strengthen standards for new vehicles 
• Develop strategy to reduce emissions from in-use recreational vehicles 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Aircraft   (M-OTH-5) 
(Aircraft) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 3.0 4.1 4.5 4.6 4.8 5.0 5.2 5.3
VOC 6.8 8.7 9.5 9.7 9.9 10.4 10.8 10.9
 
Current Control:  

• Aircraft Engines: U.S.EPA works its standard-setting process through 
International Civil Aviation Organization because aircraft engines are 
international commodities and operated internationally.   

 
Future Control Options:  

• Long-term Advanced Technologies Strategy-Federal Responsibility 
o Pursue more stringent engine standards, retrofit controls, cleaner fuel, 

apply standards to non-tactical military aircraft 
o Control measure to limit idle and taxi time 
o Incentives for engine replacement and retrofits 

Discussion: 
• Proposed control options to cut emissions for new and existing aircraft would 

help mitigate net increase in aircraft emissions. New technology, new standards, 
research and development would be required. U.S. EPA has the regulatory 
authority over aircraft emission reductions. 

• Typical idle and taxi times of aircraft averages from 13-35 minutes, in many 
cases much longer. Emissions range from 0-60.8 lb/hr VOC and 0 to 7.5 lb/hr of 
NOx during idling (varies by aircraft type) 

• Incentives would facilitate earlier modernization. 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 

Recommendation: 
• Encourage U.S. EPA to set more stringent aircraft emission standards, to require 

engine emission retrofits, to require the reformulation of jet fuel to lower the sulfur 
content, and to apply commercial aircraft engine standards to non-tactical military 
aircraft.  

• Research technological and economic feasibility of idle and taxi control measure 
• Investigate feasibility of incentives for engine replacement/retrofits.   

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Recreational Boats (M-OTH-6) 
(Recreational Boats) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 6.14 6.01 5.65 5.56 5.40 5.26 5.18 5.14
VOC 25.92 23.80 21.97 21.50 21.70 19.87 19.14 18.43
 
 
Current Control: 

• Recreational Marine engine standards for inboard and sterndrive engines- 
Beginning of 2007 requires 45% product sales comply with 5 g/kW-hr emission 
cap, 75% by 2008, and 100% 2009 and later. 

• The U.S. EPA standards for outboard engines and personal watercraft, which 
phase in between 1998 and 2006, require a 75% HC reduction for new engines 

 
Future Control Options:  

• Strengthen standards 
• Episodic control to restrict time of use in ozone season 
• Alternative fuels 
• Operational efficiency 
• Fee on highest emitters 

 
Discussion: 

• New marine will meet the 5g/kW-hr standard through the incorporation of 
catalytic converters 

• Please refer to Chapter 7 for any additional information on possible incentive 
programs which may reduce emissions from this source category. 

 
Recommendation: 

• Encourage EPA and ARB efforts to strengthen standards 
• Investigate the feasibility of episodic control, and gross polluter fees 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Ships and Commercial Boats   (M-OTH-7) 
(Ships and Commercial Boats) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 1.3 1.3 1.3 1.3 1.3 1.4 1.6 1.8
VOC 0.1 0.1 0.1 0.1 0.1 0.1 0. 0.1
 
 
Current Control: 

• MARPOL Annex VI standards (International) 
• U.S. EPA and ARB emission standards 

 
Future Control Options:  

• Voluntary measures for existing fleet 
• Retrofit/replacement modernization of fleet 
• Idling reduction/smart operations/”cold ironing” using port electric power 
• Low sulfur regulations/rule for clean auxiliary engine fuel 
• Expanded ship speed reduction 
• Bring the newer/clean ships to California service 
• Ship modernization-November Election: Infrastructure Bonds 
 

Discussion: 
• With limited jurisdictional authority, the District should investigate the use of 

incentives and funding to speed the modernization/replacement/retrofitting of 
ship’s engines 

• Please refer to Chapter 7 for any additional information on possible incentive 
programs which may reduce emissions from this source category. 

 
Recommendation: 

• Support MARPOL Annex VI negotiations to develop more stringent Tier II NOx 
and SOx standards and to expand coverage to PM and existing engines 

• Tighter U.S. EPA and ARB emission standards  
• Us incentives to speed modernization and emission reductions 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Indirect Source Review (ISR) Enhancement (M-OTH-8) 
(Light and medium duty vehicles, heavy-duty vehicles, and off-road equipment) 
 

Source Category: 
In terms of NOx reductions, ISR impacts three main source categories: (1) Vehicles 
used for commuting to and from the development project, before and after its 
completion; (2) Heavy-duty vehicles such as trash haulers; and (3) Off-road equipment, 
including street sweepers, small off-road engines (lawn equipment using IC engines-
mowers, edgers, leaf blowers), and heavy-construction machinery. 
 
Emissions Inventory: 
The baseline inventory for ISR is in the three source category groups mentioned above.  
For further information on the baseline emissions, please refer to those individual 
control measure write-ups: M-TRAN-6, M-TRAN-4 & 5, M-IND-5, and M-OTH-3. 
 
Current Control: The Indirect Source Rule, Rule 9510, is designed to mitigate 
emissions associated with development projects that exceed two tons per year of NOx 
and PM10.  Specifically, for the construction phase of a development project, Rule 9510 
requires a 20% NOx reduction from the statewide average resulting from the use of 
construction equipment that is greater than 50 horsepower.  For the operational 
emissions, defined as the combination of the area and mobile emissions associated 
with the project, Rule 9510 requires 33% NOx reduction from the operational baseline, 
as computed using an APCO-approved model (e.g. URBEMIS).  Both sources of NOx 
reductions can be met by on-site emission reduction measures or off-site mitigation 
fees.  
 
VOC reductions are not part of the mitigation requirements of Rule 9510, since the 
effects of VOC emissions have been deemed as insignificant in the formation of PM2.5.  
However, ozone formation involves both VOC and NOx.  Therefore, VOC emissions 
associated with development projects and its reduction through mitigation measures are 
now an integral part when considering Rule 9510 as a current ozone control 
mechanism. 
 
Future Control Options:  

• Increase the required reduction from the use of construction equipment greater 
than 50 horsepower from 20% to 50% NOx reduction from the statewide 
average. 

• Increase the required reduction from the operational baseline from 33% to 50% 
NOx reduction. 

• Add VOC reduction as a mitigation requirement.  
 
Discussion: 

• The 20% reduction from the statewide average for construction emissions was 
based on the assumption that it was sufficient from the point of controlling 
emissions in order for the District to meet its one-hour ozone plan requirements.   
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Indirect Source Review (ISR) Enhancement 
 (Continued) 

 
• The 33% operational baseline emission reduction for NOx was based on the 

assumption that mobile source emissions will come down by 50% over 10 years 
due to improved tailpipe emissions.  Instead of mitigating 100% of the remaining 
emissions, after deducting the emission reduction attributable to ARB’s tailpipe 
control, Rule 9510 required only 33% mitigation.  This method was used in order 
to assure that development projects do not over-mitigate its emissions. 

• The potential NOx emission reduction from increasing the mitigation 
requirements from 33% to 50% reduction of the operational baseline emissions is 
approximately 2 tons per day. 

• A future reevaluation of Rule 9510 must include analysis of VOC emissions and 
its reduction through mitigation requirements. 

 
Recommendation: 

• There are no specific recommendations at this time.  At this point, the District 
is exploring all possibilities of gaining emission reductions from sources under 
its jurisdiction.  Legal limitations in state law are also being examined. 

• The District invites comments and suggestions to further improve control 
options, within legal limitations set by state law. 

• A future feasibility study to re-evaluate this source category is planned.  See 
Chapter 8, Innovative Strategies and Programs, for any additional information 
on this source category. 

 
Projected Reductions: 
With recommended controls 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 

NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Expanded Spare-The-Air Programs (M-OTH-9) 
(Lawn-care equipment, architectural coatings and solvents, asphalt paving and 
roofing operations, barbecue cooking, off-road construction machinery, 
recreational vehicles and watercrafts, household aerosols, and other stationary 
sources) 

 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from proposed controls. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ NQ 
 
Current Control: Public service announcements which encourage residents and 
employees to curtail activities that cause air pollution; partnerships with 700 public and 
private entities enable workers to participate in Spare-The-Air (STA) day activities, 
including receiving rewards and recognition; various outreach programs, including: 
clean yard machines trade-ins, air quality school curriculums, and public forums.   
 
Future Control Options:  

• Recruit more public agencies and private companies as clean air partners; add 
additional programs, including assisting businesses and public agencies in 
establishing alternative transportation programs. 

• Emphasize trip reduction programs during STA days by increased public 
awareness campaigns and by recruiting more STA participants, of which the 
District currently has 700 private and public partners, who implement VMT 
reduction activities. 

• Voluntary no-sell policy of VOC-emitting products, such as paints and solvents, 
during the STA days. 

• Curtailment of recreational activities, such as off-road motorcycling and 
motorized watercraft use, during STA days. 

• Postpone the use of heavy construction machinery, such as bulldozers, levelers, 
and pavers, to days that are less conducive to ozone formation. 

• Postpone nonessential activities in stationary sources, such as structural repairs, 
maintenance, or painting, which result in emissions of NOx and VOC to days that 
are less conducive to ozone formation. 

 
Discussion: 

• The District’s in-house approach to encouraging employees to curtail activities 
during STA days is a good model for other public and private entities to follow.  
During STA days, district employees take part in activities, such as:  (1) Staying 
in for lunch, (2) Carpooling for lunch, (3) Carpooling and trip linking with fellow 
employees for lunchtime errands, and (4) Stepped-up efforts to use alternative 
transportation to and from work.  The District’s public education unit, which award 
prizes to outstanding participants, coordinates these efforts. 
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Expanded Spare-The-Air Programs 
(Continued) 

 
• The District’s alternative transportation program gets 20% participation, wherein 

employees taking part use alternative transportation for three days out of a five-
day workweek (60%) and get rewarded $25 for a two-week pay period.  This 
20% participation is approximately 8% higher than the general working 
population’s use of alternative transportation (US Census 2000). 

• Free transit rides, as done in the Bay Area during STA days, have increased 
ridership in buses and trains.  However, these free rides have relatively very high 
costs in reducing vehicle miles traveled (VMT), compared to other programs that 
reduce VMT. 

• Curtailment of activities that contribute to ozone formation will be on a voluntary 
basis, since the District does not have the authority to impose an outright ban on 
these activities.  Local government entities are empowered by state law to limit 
certain activities, as has been done by cities in limiting usage of lawn equipment, 
such as leaf blowers. 

 
Recommendation: 

• Expand the District’s current STA programs with the following improvements: 
o Assist public and private agencies to organize and implement alternative 

transportation programs. 
o Promote voluntary curtailment of activities that produce NOx and VOC. 
o Write model ordinances that prevent NOx and VOC emissions by 

restricting certain activities, such as use of recreational vehicles and 
watercraft, lawn-maintenance equipment, drive-thorough, etc.  Promote 
the adoption of these ordinances by cities and counties, with the District 
providing technical and scientific assistance in subjects pertaining to air 
quality. 

o Explore ways to incentivize the voluntary participation of stationary 
sources in curtailing activities that contribute to ozone formation. 

o As a form of voluntary and emerging measures for which EPA has 
provided guidelines for SIP credits, design expanded STA projects so that 
EPA criteria for SIP creditation are fulfilled. 

• See Chapter 8, Innovative Strategies and Programs, for additional information on 
this source category. 

 
Projected Reductions: 
With recommended controls 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Employer-based Trip Reduction Programs  (M-TRAN-1) 
(Van Pools, Carpools, Public Transit Use, Employer-based Alternative 
Transportation Programs, and Other Trip Reduction Programs Impacting Vehicle 
Miles Traveled and Targeting Light-Duty Vehicles) 

 
Emissions Inventory: 
With current controls and regulations: does not reflect the reductions from the proposed control. 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 10.2 

 
7.8 

 
6.3 

 
5.8 

 
4.8 

 
3.7 

 
2.9 

 
2.4 

 
VOC 

69.5 60.4 50.2 46.8 40.5 33.3 28.1 24.4 

Reflects emissions from Light-Duty Vehicles.  
 
! EICs Affected:  710-XXX-XXXX; 722-XXX-XXXX; 723-XXX-XXXX 

  
Current Control: Existing trip reduction programs, such as van pools and employer-
based transportation trip reduction programs, exist, but are limited in scope and have 
not resulted in significant reductions in vehicle miles traveled (VMT).   
 
Future Control Options:  

• Organize and incentivize more participation, both private and public, in trip 
reduction programs. 

 
• Emphasize trip reduction programs during Spare The Air (STA) days by 

increased public awareness campaigns and by recruiting more STA participants, 
of which the District currently has 700 private and public partners, who implement 
VMT reduction activities. 

 
• Adopt a rule requiring employer-based trip reduction programs. 

 
Discussion: 

• District Rule 9001 (Commuter-based Trip Reduction) was adopted in January 20, 
1994, and it was repealed in February 15, 1996, with the passage of state 
Senate Bill 437, which prohibited mandatory employer-based trip reduction 
programs. 

• On February 21, 2003, an act to add Chapter 5.7 to part 3 of Division 26 of the 
Health and Safety Code, was enacted, and it includes Section 40601(d) which 
allow the District board to adopt, by the earliest feasible date, rules and 
regulations that require all businesses employing at least 100 people, as 
described further by Section 40601(d)(1 & 2), to establish rideshare programs. 

• Single-occupancy vehicle commuting to work sites contributes significantly to 
traffic congestion and ozone formation.  
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Employer-Based Trip Reduction Programs 
 (Continued) 

 
• High polluting cars, trucks, and vans continue to be used in worksites that are 

amenable to vanpooling or carpooling. 
 
Recommendation: 

•  Adopt a rule requiring businesses with at least 100 employees, as defined in the 
CH&SC 40601, to establish rideshare programs. 

• Implement trip reduction programs following EPA guidelines for SIP reductions. 
• Explore the applicability of state laws governing parking pay-out programs in 

California, and work to strengthen that law and its enforcement in the San 
Joaquin Valley. 

• See Chapter 8, Innovative Strategies and Programs, for additional information on 
this source category. 

 
Projected Reductions: 
With recommended controls 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx 0.0 

 
0.23 

 
0.24 

 
0.25 

 
0.26 

 
0.27 

 
0.28 

 
VOC 0.00 0.61 0.62 0.64 0.65 0.66 0.68 

• Using the program example in the Houston-Galveston area, which assumed that 
10 percent of employees would use alternative transportation one day of the 
week (using a 5-day workweek), work-commute VMT can be reduced by 10% x 
0.2 or 2%. 

• These reductions are typical of trip reduction programs, which are conservative 
and take into account the many challenges faced by existing programs. 

• Trip reduction programs fall in the category of voluntary and emerging measures, 
for which EPA has provided guidance, including fulfilling criteria for claiming SIP 
credits, such as enforceability and verifiability. 

• Surveys that gauge participation are often done to verify SIP credits. 
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Accelerated Fleet Turnover   (M-TRAN-2) 
(Light-duty, Medium-duty, Heavy-duty vehicles, and Off-road equipment) 

 
Source Category: 
This source category includes all fleets listed above.   
 
Emissions Inventory: 
The baseline inventory for accelerated fleet turnover is in the four source category 
groups mentioned above.  For further information on the baseline emissions, please 
refer to those individual control measure write-ups. 
 
Current Control:  
• Emission standards for vehicle categories have steadily become more stringent, 

reflecting improvement brought by new technology.  For heavy-duty diesel engines, 
the 2007 EPA standards for NOx reflect a 90% reduction (2 to 0.2 g/bhp-hr) from the 
2004 EPA standards.  Light and medium-duty vehicles have been subject to 
emission standards reflecting Lower Emission Vehicles (LEV) regulations and 
testing procedures, as well as greenhouse gas regulations.  

• ARB’s Fleet Rule For Transit Agencies reduces public exposure to diesel particulate 
PM and NOx emissions from transit fleet vehicles.   

 
Future Control Options:  
• Fleet average standards for public fleets and private fleets engaged in contract 

services to government agencies could be specified in a command-and-control rule, 
in order to hasten the faster turnover of older to newer vehicles.  The fleet average 
standards reflecting the 2004 EPA standards and the 2007 EPA standards could be 
phase-in over a certain period of time. 

• Assist in the turnover of private fleets by providing incentives for purchasing new 
vehicles and for improving fleet averages by retrofitting older vehicles. 

• Incentive funding for inspection and maintenance programs for both types of fleets.  
 
Discussion: 
• Cleaner vehicles in all categories are now available and will have even lower NOx 

emissions in the years to come.  However, the transition to new vehicles by attrition 
is not fast enough, in order for these improvements to assist in early attainment of 
the NAAQS standards. 

• Natural gas-powered and other alternative fuel engines have been successfully 
integrated in existing fleets, new diesel and gas engines are approaching the 
emissions level of alternative-fuel engines, making “fuel neutrality” a viable path for 
accelerating fleet turnover.   

• Diesel emission retrofit control technologies have been proven to be effective and 
becoming increasingly more cost-effective for both NOx and PM.  NOx reduction 
retrofits include: diesel oxidation catalyst, lean NOx catalyst, selective catalytic 
reduction, NOx adsorbers, and exhaust gas recirculation.  Likewise, for PM 
reduction, technologies are now widely available, such as: active and passive diesel 
particulate filters, flow-through filters, and several types of alternative diesel fuels.  

• ARB’s private fleet rulemaking is in progress, and formal board consideration of the 
upcoming rule is scheduled for mid-2007. 
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Accelerated Fleet Turnover 
(Continued) 

 

• South Coast fleet rules were challenged in federal court by the Engine Manufacturers 
Association (EMA).  U.S. District Court ruled against EMA and the case was elevated 
to the U.S. Supreme Court, which reversed the lower court’s decision.  However the 
U.S. Supreme Court did not resolve the validity of the fleet rules and remanded the 
case to the lower court to consider whether some of the fleet rules could be 
characterized as internal state purchase decisions, thereby directing the lower court to 
consider the scope of EMA’s challenge.  The lower court concluded that the South 
Coast fleet rules are constitutional as they apply to state and local government actors 
and that they fall within the market participant doctrine. 

• The South Coast AQMD issued an advisory notice based on the May 2005 lower 
court order.  In summary, South Coast AQMD stated it would fully enforce the fleet 
rules as they apply to private entities under contract to state or local public entities, 
including the State of California, counties, cities and special districts.  Note, this 
excludes private entities that are not under contract to state or public entities and/or 
federal public entities.  It also excludes federal entities from fleet rule requirements. 

 

Recommendation: 
• Explore all possibilities of reducing fleet emissions in shortest time possible. Implement 

all viable methods including command & control rules, retrofits, & inspection & 
maintenance programs. 

• Implement fleet modernization with “fuel neutrality” as a guiding principle. 
• Use incentive funding for acceleration of private fleet turnover. 
• Adopt fleet rules applicable to the following vehicle categories, as operated by public 

agencies or by private fleets under contract to government agencies: 
Light- and medium duty vehicles; Public transit fleets that provide passenger 
transportation services including intra- and intercity shuttle services; Solid waste 
collection fleets; Commercial airport ground access; Less polluting sweepers 
(PM10 and NOx); Onroad heavy-duty public fleets; Offroad construction fleets-
earthmovers, pavers, levelers, water trucks, etc.; Offroad grounds keeping 
equipment; Other offroad equipment types operated as fleets. 

• Specify exempt vehicles including emergency vehicles operated by federal, state, or 
local law enforcement agencies; fire departments; or to paramedic & rescue vehicles.   

• The fleet requirements would be: (a) Purchase of low-emitting vehicles and 
equipment classified as such under ARB’s certification system when purchasing or 
replacing vehicles and equipment and (b) Specify replacement schedule according 
to year of manufacture of old vehicle/equipment and the availability of replacement.  

• Coordinate with ARB to implement both regulatory & incentive measures to promote 
consistency and effectiveness of all efforts to accelerate fleet turnovers.  

 

Projected Reductions: 
With recommended controls 

Emissions Reduction, Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Diesel Trucks   (M-TRAN-3) 
(Light Heavy Duty Diesel Trucks - 1, Light Heavy Diesel Duty Trucks – 2, 
Medium Heavy Duty Diesel Trucks, Heavy Heavy Duty Diesel Trucks) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 225.8 198.5 162.0 150.1 127.4 100.7 83.1 72.5
VOC 13.4 11.7 9.9 9.4 8.4 7.2 6.3 5.8
 
Current Control:  

• EPA and ARB Model Year Based Emission Standards 
• Heavy-Duty Vehicle Inspection/Periodic Smoke Inspection Programs (ARB) 
• ARB rules for low sulfur diesel /truck idle limits/international border trucks 

 
Future Control Options: 

• Enhanced renewable fuel standards /Alternative fuels 
• Episodic controls-regulate time of use during ozone season 
• No deadhead-full truck utilization 
• Short Sea Shipping 
• Greater use of rail for goods movement 
• Port truck modernization-November Election: Infrastructure Bonds 
• Augment Community Based Inspections (ARB) 
• Capture and Control Vapors from Gasoline Cargo Tankers (ARB) 
• Fleet Modernization: engine software upgrades, on-board diagnostics, reduced 

idling, on board emission controls (ARB) (SJVUAPCD) 
• Encourage the use of I 5 for through travel 
• International trucks must meet U.S. standards 
• Green Contracting 
• Enhance and expand the Indirect Source Review program 

 
Discussion: 

• Support ARB and EPA efforts to strengthen standards 
• Use incentives for fleet modernization/replacement/retrofits 
• Greater use of I-5 would move emissions source away from heavy population 

areas/Land use decisions 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Explore incentives to encourage I-5 use 
• Explore opportunities for incentive funding to achieve additional emission 

reductions from this source category; see Chapter 7 of this Plan for additional 
information regarding incentive funding.  
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Diesel Trucks 
(Continued) 

• Explore Green Contracting as a way to speed fleet modernization. 
• Supplement and accelerate incentives for truck stop electrification 

programs/auxiliary power units/ IdleAir/ direct-fired heaters and thermal storage 
technologies to provide power when trucks are parked. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Gasoline Trucks   (M-TRAN-4) 
(Light Heavy Duty Gas Trucks - 1, Light Heavy Gas Duty Trucks – 2, Medium 
Heavy Duty Gas Trucks, Heavy Heavy Duty Gas Trucks) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 8.4 8.0 7.4 7.2 6.7 6.2 5.8 5.4
VOC 11.6 10.5 9.3 8.9 8.1 7.1 6.0 5.0
 
Current Control:  

• 2008 and later model year heavy-duty gasoline engines/vehicle standards 
• Fleet change-out standards 
• Vehicle inspection programs; boarder inspections; truck idling programs (ARB) 

 
Future Control Options:  

• Incentives for scrappage programs; fleet modernization/engine 
replacement/retrofits (SJVUAPCD) 

• Green contracting 
• Episodic controls: restrict hours of operation during ozone season 
• Enhanced renewable fuel standards /Alternative fuels 
• Episodic controls-regulate time of use during ozone season 
• No deadhead-full truck utilization 
• Short Sea Shipping 
• Greater use of rail for goods movement 
• Port truck modernization-November Election: Infrastructure Bonds 
• Augment Community Based Inspections (ARB) 
• Capture and Control Vapors from Gasoline Cargo Tankers (ARB) 
• Fleet Modernization: engine software upgrades, on-board diagnostics, reduced 

idling, on board emission controls (ARB) (SJVUAPCD) 
• Encourage the use of I 5 for through travel 
• International trucks must meet U.S. standards 
• Enhance and expand the Indirect Source Review program 

 
Discussion: 

• Support ARB and EPA efforts to strengthen standards 
• Incentives can be used for modernization, replacements/retrofits to assure 

emission reductions occur as early as possible 
• Green contracting encouraged by local jurisdictions will speed fleet 

modernization 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
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Gasoline Trucks 
(Continued) 

 
• Supplement and accelerate incentives for truck stop electrification 

programs/auxiliary power units/ IdleAir/ direct-fired heaters and thermal storage 
technologies to provide power when trucks are parked 

 
Recommendation: 

• Explore wider use of incentives to encourage fleet modernization. 
• Investigate feasibility of episodic control-restricted hours of operation. 
• Explore opportunities for incentive funding to achieve additional emission 

reductions from this source category; see Chapter 7 of this Plan for additional 
information regarding incentive funding.  

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 

• Reductions for this source category can be found in the ISR control measure 
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Heavy Duty Diesel Urban Buses   (M-TRAN-5) 
(Heavy Duty Diesel Urban Buses) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 2.1 2.1 2.1 2.0 2.0 1.9 1.9 1.8
VOC 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
 
 
Current Control:  

• 2007 and later model year heavy-duty diesel engines/vehicle standards 
• Inspection/Maintenance Program 
 

Future Control Options:  
• ARB Zero-emission Bus Regulation 
• Fleet change out standards 
• Augment Community Based Inspections (ARB) 
• Fund scrappage programs 
• Incentive for faster fleet turnover/modernization 
• Remote tailpipe sensing 
• Episodic controls-restrict hours of use during ozone season  
• Alternative fuels/add on emission controls 
• Operational efficiency 
• Land use decisions 

 
Discussion: 

• Support ARB and EPA efforts to strengthen standards 
• Use incentives for fleet modernization/replacement/retrofits 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Supplement and accelerate incentive programs (some are already in progress) 
for engine replacement/retrofits to accelerate fleet modernization 

• Investigate operational efficiency to maximize ridership 
• Encourage land use decisions to maximize public transit 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Heavy Duty Gas Urban Buses   (M-TRAN-6) 
(Heavy Duty Gas Urban Buses) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
VOC 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2
 
 
Current Control:  

• 2008 and later model year heavy-duty gasoline engines/vehicle standards 
• Fleet change-out standards 

 
Future Control Options:  

• ARB Zero-emission Bus Regulation 
• Fleet change out standards 
• Augment Community Based Inspections (ARB) 
• Fund scrappage programs 
• Incentive for faster fleet turnover/modernization 
• Remote tailpipe sensing 
• Episodic controls-restrict hours of use during ozone season  

 
Discussion: 

• Support ARB and EPA efforts to strengthen standards 
• Incentivize fleet modernization/replacement/retrofits 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Currently this source category is not a candidate for incentive funding, but further 
analysis and study is necessary to determine if this source category may garner 
cost effective reductions in the future provided funding sources are available.  
Please see Chapter 7 for any additional information. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Light and Medium Duty Vehicles  (M-TRAN-7) 
(Light Duty Passenger, Light Duty Trucks – 1, Light Duty Trucks – 2, Medium 
Duty Trucks) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 63.1 52.5 42.1 38.7 32.6 25.3 19.9 16.1
VOC 79.2 69.4 58.6 54.9 48.1 40.2 34.4 30.2
 
Current Control:  

• LEV 1, LEV 2, and ZEV programs reduce emissions from light and medium duty 
vehicles 

• Smog-Check Program ensures that in-use vehicles stay clean as they age. 
 
Future Control Options:  

• Replace or Upgrade Emission Control Systems on Existing Passenger Vehicles 
• Improve Smog Check to increase emission reductions 
• Expanded Spare-the-air Programs, to decrease VMTs. 
• Incentives for voluntary vehicle retirement 
• Expand use of HOV lanes 
• Alternative fuels 
• Carpool subsidies 
• Traffic synchronization 
• Fee on high emitters  
• Pay as you go insurance 
• Enhance and expand the Indirect Source Review program 

 
Discussion: 

• Fleet retrofits and modernization assure that emission reductions occur at the 
fastest rate possible.  

• All methods to reduce VMT should be investigated 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Support ARB and EPA efforts to strengthen standards 
• Explore opportunities for incentive funding to achieve additional emission 

reductions from this source category through a decrease in VMT or investigate 
high emission vehicle buy back/replacement program; see Chapter 7 of this Plan 
for additional information regarding incentive funding.  
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Light and Medium Duty Vehicles 
(Continued) 

 
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
• Reductions for this source category can be found in the ISR and Trip Reduction 

control measures 
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Motor Homes   (M-TRAN-8) 
(Motor Homes) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 1.1 1.1 1.1 1.0 0.9 0.8 0.7 0.6
VOC 0.4 0.4 0.3 0.3 0.3 0.2 0.2 0.1
 
 
Current Control:  

• EPA and ARB Model Year Based Emission Standards 
• Heavy-Duty Vehicle Inspection/Periodic Smoke Inspection Programs (ARB) 
 

 
Future Control Options:  

• Enhanced renewable fuel standards 
• Alternative fuels 
• Augment Community Based Inspections (ARB) 
• Fleet Modernization: engine software upgrades, on-board diagnostics, reduced 

idling, on board emission controls (ARB) (SJVUAPCD) 
• Encourage the use of I 5 for through travel 
• Episodic controls-regulate time of use in ozone season 

 
 
Discussion: 

• Support ARB and EPA efforts to strengthen standards 
• Use incentives for fleet modernization/replacement/retrofits 
• Greater use of I-5 would move emissions source away from heavy population 

areas/Land use decisions 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Explore incentives to encourage I 5 use 
• Expand incentive program for engine replacement/retrofits 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Motorcycles   (M-TRAN-9) 

 (Motorcycles) 
 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 1.2 1.3 1.2 1.2 1.2 1.2 1.3 1.3
VOC 6.0 6.0 5.2 5.1 5.0 5.0 5.0 5.1
 
 
Current Control: 

• ARB emission standards implemented for 50 cubic centimeters and greater in 
1978, amended in 1984 allowing standards to be set on a “corporate average”. 
2004 new standards set for 280 cc and larger motorcycles. Restrictions on 
modifications to post-1978 that increase emissions. 

 
Future Control Options:  

• Enhanced renewable fuel standards /Alternative fuels 
• Episodic controls-regulate time of use during ozone season 
 

 
Discussion: 

• Support ARB and EPA efforts to strengthen standards 
• Incentives can be used for modernization, replacements/retrofits to assure 

emission reductions occur as early as possible 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• Currently this source category is not a candidate for incentive funding, but further 
analysis and study is necessary to determine if this source category may garner 
cost effective reductions in the future provided funding sources are available.  
Please see Chapter 7 for any additional information. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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Other Buses   (M-TRAN-10) 
(Other Buses) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 0.8 0.8 0.7 0.7 0.6 0.5 0.4 0.3
VOC 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1
 

Current Control:  
• Engine/vehicle standards depending on engine/fuel type 

 

Future Control Options:  
• ARB Zero-emission Bus Regulation 
• Fleet change out standards 
• Augment Community Based Inspections (ARB) 
• Fund scrappage programs 
• Incentive for faster fleet turnover/modernization 
• Remote tailpipe sensing 
• Episodic controls-restrict hours of use during ozone season  
• Alternative fuels/add on emission controls 
• Operational efficiency 
• Land use decisions 

 

Discussion: 
• Support ARB and EPA efforts to strengthen standards 
• Use incentives for fleet modernization/replacement/retrofits 
• Investigate operational efficiency to maximize ridership 
• Encourage land use decisions to maximize public transit 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 

Recommendation: 
• Currently this source category is not a candidate for incentive funding, but further 

analysis and study is necessary to determine if this source category may garner 
cost effective reductions in the future provided funding sources are available.  
Please see Chapter 7 for any additional information. 

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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School Buses   (M-TRAN-11) 
(School Buses) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 2.1 2.3 2.3 2.3 2.3 2.2 2.1 2.0
VOC 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
 
 
Current Control:  

• Replacement of pre-2002 buses by 2016 (District rule 9310) 
• ARB School Bus Idling Program 

 
Future Control Options: 

• Fund scrappage programs 
• Fund faster fleet turnovers/modernization  

 
Discussion: 

• District Rule 9310 will accelerate the replacement schedule of the oldest buses 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 

Recommendation: 
• Expanded funding programs for engine replacement/retrofits to accelerate fleet 

modernization    
 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

   Appendix I:  Candidate Control Measures  
2007 Ozone Plan  

Appendix I-157

Trains   (M-TRAN-12) 
(Trains) 

 
Emissions Inventory: 
With current controls and regulations 

 Tons per day – summer season 
Pollutant 2005 2008 2011 2012 2014 2017 2020 2023 
NOx 23.6 21.1 20.4 20.5 20.7 21.0 21.5 22.0
VOC 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
 
Current Control:  

• U.S. EPA has sole authority to set emission standards for new and 
remanufactured locomotives  

• ARB -Memorandum of Understanding with BNSF and UP requires installation of 
ILD on over 99% of interstate locomotives between June 30, 2006 and June 30, 
2008. It also requires that 80% of the diesel fuel dispensed to UP and BNSF 
locomotives to be low-sulfur by the end of 2006 

 
Future Control Options:  

• Funding for anti-idling devices 
• Re-power 
• Retrofits 
• Alternative technology switch locomotives 

 
Discussion: 

• Supplementation and acceleration of incentive funding to encourage the earliest 
fleet modernization 

• Investigate new technologies 
• Please refer to Chapter 7 for any additional information on possible incentive 

programs which may reduce emissions from this source category. 
 
Recommendation: 

• More stringent federal emission standards 
• Support agreements with the railroads to place the newest locomotives into 

California service   
• Explore opportunities for incentive funding to achieve additional emission 

reductions from this source category; see Chapter 7 of this Plan for additional 
information regarding incentive funding.  

 
Projected Reductions: 
With recommended controls 

Tons per day – summer season 
Pollutant 2008 2011 2012 2014 2017 2020 2023 
NOx NQ NQ NQ NQ NQ NQ NQ 
VOC NQ NQ NQ NQ NQ NQ NQ 
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The California Partnership for the San Joaquin Valley was created by 
Governor Schwarzenegger when he signed Executive Order S-5-05. The 
partnership brings state agency secretaries and Central Valley 
representatives together to make recommendations to the Governor 
regarding changes that would improve the economic well-being of the 
Valley and the quality of life of its residents. The 26-member Partnership, 
led by the Secretary of the Business, Transportation and Housing Agency, 
is composed of eight state government members, eight local government 
members nominated by their County Council of Governments and eight 
private sector members, along with two deputy chairs.  “Air Quality” is one 
of ten Workgroups formed under the partnership.  This Appendix presents 
the most recent (September 2006) Strategic Action Plan for the Air Quality 
Workgroup.  The Strategic Action Plan is presented verbatim without 
editing by District staff. 
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California Partnership for the San Joaquin Valley 

Air Quality Workgroup 
Strategic Action Plan 

September 2006 
 

I. Vision Statement 
 
The vision of the Air Quality Work Group is to enable residents to enjoy healthy air, removing 
the adverse impacts of poor air quality on health, quality of life and the economy. 
 
II. Background 
 
A. Scope Adopted by Partnership 
 
• Evaluate, recommend and implement alternative paths to generate funding to invest in new 

research and technology to accelerate deployment of emission-reducing technologies. 
• Evaluate, prioritize and recommend strategies to reduce emissions from on-road and off-road 

mobile sources. 
• Evaluate, recommend and implement strategies to reduce emissions from stationary sources. 
• Coordinate with the Land Use, Housing and Agriculture and Transportation Work Groups to 

evaluate, recommend and implement land use planning with a view to mitigate air quality 
impacts. 

• Evaluate and recommend changes in governmental oversight to ensure a unified approach to 
implementation of recommended strategic plan. 

• Explore and recommend strategies for widespread adoption of renewable energy and biofuels 
in the San Joaquin Valley to enhance ongoing air quality improvement strategies. 

• Explore major transportation modes with respect to reducing air emissions (such as expanded 
rail service versus truck transportation for bulk commodities and products). 

 
B. Overview 
 
The San Joaquin Valley experiences some of the worst ozone and particulate air pollution in the 
nation.1 Significant progress has been made in recent years, but the challenges ahead remain 
daunting. 
 

                                                 
1 The San Joaquin Valley is one of only two air basins to have been classified by the EPA as “extreme” non-
attainment for the federal (1-hour) ozone standard. The “extreme” classification no longer applies since the federal 
1-hour ozone standard has been revoked across the nation and replaced by the more protective 8-hour standard.  
Under the new ozone standard, the San Joaquin Valley is classified as a “serious” non-attainment area with an 
attainment date of June 15, 2013.  (See 69 FR 23858). The region may again be reclassified as “extreme” as a result 
of the new air quality planning process for the 8-hour standard. 
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Figure 1:  U.S. Ozone Violations 2000 – 2002 
Source: Environmental Protection Agency 

 
Significant progress has been made in recent years. The Valley has achieved compliance under 
the federal PM10 standard and the current 24-hour PM2.5 standard.  Yet the challenges remain 
daunting.  The Valley faces the twin challenges of attaining two federal air quality standards: the 
annual and revised 24-hour PM2.5 standard and the 8-hour ozone standard.  Each of these 
standards has different federally mandated attainment deadlines.  The San Joaquin Valley’s 
current deadline to attain the federal 8-hour ozone standard is 2013, with the ability to “bump-
up” to a later attainment year if necessary. The PM2.5 attainment deadline in the San Joaquin 
Valley is 2015.  The PM2.5 deadline includes the single extension allowed by the federal Clean 
Air Act, so a further extension is not possible. It is important to note that attainment requires 
compliance for three consecutive years. 
 
PM2.5 and ozone exposure both have substantial adverse health impacts, including serious 
respiratory impacts and premature death.  The link between premature death and PM2.5 
exposure is well documented. The Valley has one of the highest rates of respiratory ailments2 and 
mortality rates attributable to air pollution in the nation,3 putting a strain on the Valley’s already 
stretched health care system. An April 2006 report card from the American Lung Association 
ranks Bakersfield as the most ozone-polluted city in the country, with Visalia-Porterville in third 
place, Fresno-Madera ranked fourth and Merced ranked fifth. 
 
The Valley’s poor air quality also has an adverse effect on economic growth. Health impacts, 
attributable lost work days and school day absences limit the number of employers that wish to 
locate in the Valley and affect retention and attraction of the knowledge workers so critical to 

                                                 
2 American Academy of Allergy, Asthma and Immunology. 
3 “Top 50 MSAs Ranked by Attributable Mortality Rate,” Natural Resources Defense Council. 
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improved economic competitiveness.4 A recent report puts the cost of non-attainment at more 
than $3 billion per year or, on average, $1,000 per Valley resident per year.5 These health and 
economic impacts make it essential to reduce public exposure to the pollutants as quickly as 
possible.  Further, failing to attain either of the above-mentioned standards by the mandated 
deadlines will result in federal sanctions. 
 
Since 1990 the San Joaquin Valley has reduced the ozone precursors in the air by approximately 
40%.  Industrial sources of pollution have reduced their emissions by over 50%.  These efforts 
have resulted in approximately a 90% reduction in the number of days above the federal 1-hour 
ozone standard.  The fact that these large reductions have not resulted in a significant drop in the 
number of “exceedances” of the 8-hour standard is indicative of how challenging the standard 
will be to meet in the San Joaquin Valley. 
 

The air pollution problems of the Valley are attributable in part to a more limited air pollution 
“carrying capacity” than that of any other major air basin in the country. “Carrying capacity” is 
not a legally defined term, but rather a way of describing differences in regional vulnerability to 
air emissions from one air basin to another. The San Joaquin Valley’s geography, topography 
and climate conditions cause the Valley to experience low air evacuation and dispersion rates 
and frequent inversions. These conditions accelerate and intensify precursor conversion to ozone 
and PM2.5.  In simple terms, a low level of emissions in this region can create a serious air 
pollution problem.  To state it another way, every unit of emissions in this region creates a 
disproportionate pollution impact. For example, in 2005 the California Bay Area emitted 
approximately 5 times the ozone precursor loads of the San Joaquin Valley per square mile, yet 
had far fewer ozone violations.    The South Coast had an ozone precursor emissions density 
approximately 7 times greater than the San Joaquin Valley, yet the Valley and the South Coast 
experienced a similar number of 8-hour ozone violations.  
 

                                                 
4 Based on anecdotal data collected by the Fresno Regional Jobs Initiative. 
5 Hall, Jane V. et al, The Health and Related Economic Benefits of Attaining Healthful Air in the San Joaquin 
Valley, California State University, Fullerton Institute for Economic and Environmental Studies, 2006. 
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Figure 2. Comparative Emission Densities 
Source: San Joaquin Air Pollution Control District 

 
Topography and climate also contribute to poor air quality in the world-class national parks that 
lie in the Sierra Nevada east of the Valley. Sequoia and Kings Canyon National Parks, both 
designated Class I airsheds under the Federal Clean Air Act, experience some of the worst air 
quality in any national park in the country, largely as a result of pollutants originating outside the 
park boundaries. 
 
The scope of reductions needed to achieve EPA standards by the earliest attainment deadlines is 
dramatic.  Fortunately, many of the sources of emissions contributing to elevated PM2.5 and 
ozone are the same.  In particular, reductions of nitrogen oxides (NOx) from mobile sources are 
critical to meeting both the PM2.5 and ozone standards.  
 
The good news is that large emissions reductions will occur through the ongoing implementation 
of regulations already adopted by the California Air Resources Board (ARB) and the San 
Joaquin Valley Air Pollution Control District. Through the combination of local controls and 
California’s mobile source control program, NOx and ROG emissions reductions on the order of 
200 tons per day are expected in the San Joaquin Valley in 2013, from nearly 1,000 tons/day to 
approximately 800 tons/day. The bad news is that additional reductions on the order of 400 tons 
per day will be required for attainment of 2013 standards, requiring actions that go well beyond 
existing controls and programs. 
 
The California Partnership for the San Joaquin Valley’s Air Quality Work Group has held 
monthly meetings since October 2005 and has also held brainstorming sessions at public forums 
throughout the Valley to identify key solutions to the challenge.  The Work Group recognizes 
that the Valley’s air quality challenges do not lend themselves to “silver bullet” solutions.  No 
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one category of emissions sources is responsible for the Valley’s air quality problems. To 
provide perspective, mobile sources are the biggest ozone contributor to the Valley’s pollution, 
but prohibition of all truck and passenger vehicle traffic in the Valley – hardly a practical 
alternative – would be insufficient to achieve 8-hr. ozone attainment by 2013. A viable plan 
relies on emissions reductions from all sectors.  In addition, it will take a combination of 
regulatory and incentive measures to bring clean air to the Valley. 
 
As important as it is to take short term actions to try to attain EPA standards by 2013 and 2015, it 
is equally important to spur longer term actions that will provide sustainable air quality 
improvements for the Valley, including land use planning that factors in air quality impacts, and 
increased use of renewable energy, alternative fuels and mass transit. 
These actions will not only beneficially affect health but will also positively affect the regional 
economy, not only by reducing diversion of financial resources for air quality mitigation but also 
by improving the utilization of regional assets. Biomass that is burned or land-filled is not only a 
significant contribution to poor air quality; it is a waste of valuable resources. 
 
The ARB and the District are in the process of developing a State Implementation Plan (SIP) for 
the Valley, which is required to show how the region will attain the standards.  To complement 
the SIP, the Partnership has identified constraints to the attainment of these standards and is 
proposing actions to minimize or eliminate these constraints as well as strategic actions that will 
maximize near-term health benefits and assist in the development of a long-term sustainable air 
quality environment that affords Valley residents the opportunity to enjoy health standards 
comparable to the norm for other U.S. residents. 
 
C. Sources of Pollutants 
 
It is important to preface the remarks that follow by pointing out that progress has been made, 
particularly with regards to attainment of PM10 standards. EPA/ARB vehicle emissions control 
and fuel standards, stationary and area regulations introduced by the District, and collaborative 
efforts between industry and the Air District, have combined to yield positive results. As shown 
in the chart below, most sources of ozone pollution are projected to diminish as a result of 
controls and incentive mechanisms that are already in place. However, the challenges for the 
Valley remain enormous.  
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Chart 1 
Table 4 Top 25 Emissions Inventory 

Categories for NOx 
(in tons per day, based on preliminary estimates)

Table 5 Top 25 Emissions Inventory 
Categories for VOC 

(in tons per day, based on preliminary estimates) 
 

Source Category 2005 2015 Source Category 2005 2015 
Heavy duty diesel trucks 225.3 116.7 Livestock waste (dairy cattle) 39.4 52.4 
Manufacturing and industrial 
(boilers, IC engines) 32.2 37.7 Light duty passenger cars 69.4 38.1 
Light duty passenger cars 65.0 30.8 Consumer products  23.3 27.1 

Farm equipment (tractors) 50.6 28.1 
Oil and gas production 
(evaporative losses) 27.9 25.2 

Trains 23.6 20.8 Pesticides  24.0 22.3 
Off-road equipment (construction 
and mining) 36.5 16.1 Prescribed burning 20.7 20.0 
Off-road equipment (other) 18.9 12.3 Off-road recreational vehicles 15.9 16.2 

Agricultural irrigation pumps 16.6 12.3 
Coatings (paints and thinners – non 
architectural)  12.1 16.0 

Oil and gas production 
(combustion) 11.2 9.7 Recreational boats 16.1 12.7 

Glass and related products 9.4 9.3 
Petroleum Marketing (gasoline 
evaporative losses)  10.8 12.6 

Food and agriculture (crop 
processing and wineries) 9.2 8.9 

Food and agriculture (crop 
processing and wineries) 11.4 12.3 

Service and commercial (boilers, 
IC engines) 7.7 8.1 

Architectural coatings (paints and 
thinners) 9.4 10.3 

Heavy duty gas trucks  10.0 7.8 Livestock waste (broilers) 8.4 8.4 
Co-generation (electricity 
generation and heat recovery) 10.0 7.5 Heavy duty trucks  12.7 8.2 
Residential fuel combustion  6.3 5.8 Ag burning 8.4 8.2 
Ag burning 4.0 3.9 Heavy duty diesel trucks  13.5 8.0 
Recreational boats 3.9 3.4 Livestock waste (range cattle) 7.3 7.3 
Electric utilities 3.3 3.2 Aircraft 6.4 6.7 
Mineral processes (mining, 
cement manufacturing) 2.3 2.8 Livestock waste (feedlot cattle) 5.0 5.0 

Air craft 2.3 2.4 
Other (cleaning and surface 
coatings) 3.4 4.5 

Heavy duty urban buses 2.4 2.3 Motorcycles 5.5 4.4 
School buses 2.1 2.2 Residential Fuel Combustion 5.9 4.2 

Prescribed burning 1.8 1.8 
Off-road equipment (lawn and 
garden)  5.9 4.1 

Ships and commercial boats 1.2 1.3 Adhesives and Sealants 3.2 3.8 
Motorcycles 1.3 1.3 Farm equipment (tractors) 6.9 3.3 

 
1. Ozone 
Ground level ozone results from a photochemical reaction between Oxides of Nitrogen (NOx) 
and Reactive Organic Gases (ROG). This reaction is accelerated by heat, so ozone pollution is 
typically worse on hot, sunny days. The environment of the San Joaquin Valley is ideal for ozone 
formation. 
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Oxides of Nitrogen (NOx) 
 

2005 Estimated Annual Average
Emissions of Oxides of Nitrogen

9%

4%

1%

2%

6%

6%

2%

54%

16%
AG - Mobile
AG
Area - Other
Food Processing
Manufacturing & Industrial
Other Stationary
Oil & Gas
On-Road Mobile
Other Mobile

566 Tons NOx/day

 
Chart 2. 2005 Estimated Annual Average Emissions of Oxides of Nitrogen 
Source: California Air Resources Board – O3 SIP v1.03 Emissions Inventory 

 
As shown above, mobile sources contribute 79% of the NOx in the Valley. Of the on-road 
mobile sources, the largest single contributor is diesel trucks.  They represent only 2 to 4% of on-
road vehicles, but contribute over 74% of NOx and over 74% of particulate matter from on-road 
mobile sources.  Much of this truck traffic is from goods movement on Highway 99 and 
Interstate 5, some from trucks using these as pass-through corridors, leaving behind exhaust 
emissions while making virtually no contribution to the Valley economy (22% of trucks were 
last fueled outside of California).6  Studies also indicate that 80% of all diesel engines in 
California are over ten years old.7 
 
The second most important source of “on-road mobile” pollution is light passenger vehicles 
referred to as “gross polluters,” old or poorly maintained cars that represent about 10% of all 
light passenger vehicles but contribute an estimated 35-50% of the pollution from that category.8  
 
Off-road vehicles, including farm equipment, construction equipment and locomotives, 
contribute more than a quarter of all NOx in the Valley. 
 
 
                                                 
6 Council of Fresno County Governments  
7 Ibid.  
8 Ibid.  
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Reactive Organic Gases (ROG) 
As shown below in Chart 2, mobile sources also account for the largest share (40%) of ROG, 
followed by agriculture (20%) and dairy (10%).9 It should be noted that the District has no 
jurisdiction today over mobile sources and has only recently been given jurisdiction over 
agricultural and dairy emissions. 
 

2005 Estimated Annual Average
Emissions of Reactive Organic Gases

2%
10%

18%

4%

8%

7%3%
10%

25%

13% AG - Mobile
AG - Dairy
AG
Area - Other
Area - Solvents
Other Stationary
Food Processing
Oil & Gas
On-Road Mobile
Other Mobile

414 Tons ROG/day

 
Chart 3. 2005 Estimated Annual Average Emissions of reactive Organic Gases 
Source: California Air Resources Board – O3 SIP v1.03 Emissions Inventory 

 
2. Particulate Matter 
Particulate Matter (PM), aerosols or fine particles are tiny particles of solid or liquid suspended 
in a gas. They range in size from a gathering of a few molecules to the size where the particles 
no longer can be carried by the gas. 
 
The effects of inhaling particulate matter have been widely studied in humans and animals and 
include asthma, lung cancer, cardiovascular issues, and premature death.  The size of the particle 
determines where in the body the particle will come to rest if inhaled.  Larger particles are 
generally filtered by small hairs in the nose and throat and do not cause problems, but particulate 
matter smaller than about 10 micrometers, referred to as PM10, can settle in the lungs and cause 
health problems.  Particles smaller than 2.5 micrometers, PM2.5, can penetrate directly into the 
lung, whereas particles smaller than 1 micrometer, PM1, can penetrate into the alveolar region of 
the lung and tend to be the most hazardous when inhaled.  In particular, a study published in the 
Journal of the American Medical Association indicates that PM2.5 leads to high plaque deposits 

                                                 
9 Agricultural mobile emissions are included in total Mobile Sources as well as in total AG emissions. 
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in arteries, causing vascular inflammation and atherosclerosis – a hardening of the arteries that 
reduces elasticity, which can lead to heart attacks and other cardiovascular problems.10  
Researchers suggest that even short-term exposure at elevated concentrations could significantly 
contribute to heart disease. 
 
PM 10 
PM 10 refers to particulate matter that is 10 microns or less in diameter but typically does not 
refer to particulate matter less than 2.5 microns in size, hence a second standard for fine 
particulate matter under the PM 2.5 category.  The main causes of PM 10 pollution in the San 
Joaquin Valley are dust from roads, parking lots, construction, mining, bulk material storage, and 
other activities.  While the District has attained the federal PM standard, continued work will be 
required to ensure continued attainment as the Valley grows. 
 
PM 2.5 
PM 2.5 typically exists in a variety of forms. One form, called secondary particulate matter, 
occurs when two pollutants, usually including oxides of nitrogen, combine in the air.  Another 
form, called primary particulate matter, enters the air as an existing pollutant.   
 
D. Health Risks 
 
Residents of the San Joaquin Valley rank among the highest 5% in the nation for pollution-
related health risks and the implications are profound.  Valley residents regularly suffer asthma 
attacks, acute bronchitis, lost work days, reduced activity, hospital admissions, school absences, 
and even premature death because of exposure to air pollution.11 
 
One in six Valley residents has been diagnosed with asthma.12 In a health survey conducted by 
the UCLA Center for Health Policy Research, of 198,000 respondents from the Valley with 
asthma 91% experienced symptoms and 18% sought asthma emergency care within the 12 
months prior to their interview.13 
 
San Joaquin Valley youth experience asthma complications more than children across California 
and across the nation.14  Youth who grow up in smoggy areas have lungs that are 
underdeveloped by the age of 18 and will likely never recover.15 Teenagers that live in more 
polluted areas are five times as likely to have clinically low lung function than teens living in 
low-pollution areas.16 Each year, asthma accounts for 808,000 days of Valley school absences.17 
 

                                                 
10 Pope, C Arden, et. al, "Cancer, cardiopulmonary mortality, and long-term exposure to fine particulate air 
pollution," Journal of the American Medical Association no. 287 (2002): 1132-1141. 
11 Hall. 
12 2003 California Health Interview Survey, UCLA Center for Health Policy Research, www.askchis.org. 
13 Ibid. 
14 Ibid. 
15 Gauderman, James W. et al, “The Effect of Air Pollution on Lung Development from 10 to 18 Years of Age,” 
New England Journal of Medicine 11, no. 351 (2004): 1057-1067.  
16 Ibid. 
17 Hernandez, Virginia Rondero et al, Struggling to Breathe: The Epidemic of Asthma Among Children and 
Adolescence in the San Joaquin Valley, Central California Children’s Institute, 2004. 



 

 10

One of the most dangerous forms of primary particulate matter is PM 2.5 produced by diesel 
engines. The state of California classifies diesel soot as a toxic air contaminant and ARB 
estimates that diesel soot from mobile (on-road and off-road) and stationary sources is 
responsible for about 70% of the cancer risk associated with air pollution. ARB has adopted a 
diesel risk reduction program which includes regulations that will come into effect to encourage 
retrofits and replacements of the dirtiest diesel engines.  
 
As PM 2.5 pollution levels increase, the risk of fatty deposits that thicken artery walls 
(arteriosclerosis) also increases.18  Arteriosclerosis is associated with a higher risk of heart attack 
and stroke.  Ozone exposure is correlated to reductions in lung function, shortness of breath, 
wheezing, coughing, and asthma exacerbations.19  
 
Recent research and regulatory activity at the federal level points to new concerns about PM 2.5 
hotspots.  These hotspots typically include roadways and places where many vehicles, especially 
diesel vehicles, congregate. Research shows that people living and working close to these areas 
are at higher risk for a range of lung and heart ailments.  Residential distance to a freeway is 
directly linked to higher NOx concentrations, wheezing, and use of asthma medications.20 
 
E. The Regulatory Environment 
 
The structure for regulating air quality in the San Joaquin Valley consists of three levels: Federal 
(EPA), State (ARB) and local (District). While simply structured the regulatory authority across 
and within the three levels is complicated.  In general, the jurisdictional authority for regulating 
air pollution in the San Joaquin Valley depends on where the pollution occurs and from which 
type of source (stationary, area, or mobile) the air pollution is released.  The federal Clean Air 
Act (CAA) is enforced by the Environmental Protection Agency (EPA). In addition to 
overseeing state and local agency implementation of the requirements of the CAA, the EPA 
regulates the manufacture and use of mobile sources in conjunction with the California Air 
Resources Board (ARB).  ARB is also responsible for the California Air Pollution Control Laws, 
including the California Clean Air Act.21  This includes responsibility for monitoring the 
regulatory activity of California's 35 local air districts, including the San Joaquin Valley Air 
Pollution Control District (SJVAPCD or District), which is responsible for promulgating rules 
and regulations for stationary sources in the San Joaquin Valley. 
 
The SJVAPCD has limited authority to regulate the dominant source of air pollution -- mobile 
sources (representing 79% of NOx and 40% of ROG pollution). Control of direct tailpipe 
emissions from mobile sources is under the jurisdiction of the federal EPA and CARB.  Until SB 
700 was passed by the California legislature in 2004, ending California's agricultural exemption 
to the Clean Air Act’s permitting requirements, the District had no jurisdiction over agricultural 

                                                 
18 Mack, Wendy J. et al, “Ambient Air Pollution and Sub clinical Atherosclerosis,” American Heart Association 
Scientific Sessions, Abstract Oral Sessions AOP.29.3a, 2004. 
19 Thurston, George D. and David V. Bates, “Air Pollution as an Underappreciated Cause of Asthma Symptoms,” 
Journal of the American Medical Association 14, no. 290 (2003): 1915-1917. 
20 Guaderman, W.J. et al, “Childhood asthma and exposure to traffic and nitrogen dioxide,” Epidemiology 16, no. 6 
(2005): 737-743. 
21 See http://www.arb.ca.gov/html/lawsregs.htm. 
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sources of air pollution.  Its role was limited to only stationary and area sources, non-agricultural 
emissions, which represent less than 30% of all emissions sources.  
 
F. Issues 
 
1. Health Risks 
Residents of the San Joaquin Valley rank among the highest 5% in the nation for pollution-
related health risks (see Health Risks section II.D.). 
 
2. Failure to demonstrate attainment of the federal 8-hour ozone standard 
The District must develop a State Implementation Plan (SIP) with the help of the ARB that 
shows how the Valley will meet the federal 8-hour ozone standard by its attainment date.  
Currently, the Valley is classified “Serious” for 8-hour ozone, and has a June 15, 2013 
attainment date.  Meeting the health protective 8-hour ozone standard by 2013 is expected to be 
extremely challenging and will require major emissions reductions.  The Clean Air Act provides 
non-attainment areas the opportunity to request a higher classification, with a later attainment 
date, but that comes at a cost of more stringent permitting standards and a deferral of the date 
when Valley residents can achieve health standards comparable to the norm for U.S. citizens. 
 
The CAA provides for significant penalties for failure to submit attainment plans, submission of 
unapprovable plans, or failure to meet planned emissions reductions. These penalties include 
permitting sanctions and loss of federal transportation funding.  As a last resort, U.S. EPA must 
prepare a Federal Implementation Plan (FIP) to provide for attainment, resulting in loss of local 
control.  
 
3. Mobile Sources 
Mobile sources, particularly diesel engines and gross polluting gasoline vehicles, are by far the 
largest contributor to the problem, representing about 79% of NOx and 40% of ROG. 
 
4. Limited carrying capacity for pollution 
The geography and climate of the Valley cause exceedances of air quality standards at much 
lower pollution densities than in other air basins, placing a higher burden on Valley residents, 
businesses and local governments than in other air basins. 
 
5. Rapid growth compounds the problem 
The U.S. Census Bureau projects that the population growth rate for the San Joaquin Valley 
through 2030 will be 65% higher than the average for the State of California. Absorption of that 
population growth and economic growth in a region that is already grossly exceeding its carrying 
capacity for air pollution is a major challenge for the Valley. 
 
6. Economic impact 
The federal Clean Air Act is aimed exclusively at the achievement of health standards that apply 
equally to all U.S. residents, irrespective of their place of residence. It does not consider the 
economic consequences of applying those standards equally to regions with distinctly different 
pollution carrying capacities. Its premise is that U.S. residents should not have to make health 
compromises when they choose their place of residence.  
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The limited pollution carrying capacity of the Valley places it in the proverbial place between a 
rock and a hard place. On one side, the higher cost of more stringent and expensive pollution 
mitigation measures than are required in most other U.S. air basins contribute adverse economic 
impacts for local government, reduced competitiveness for local industry, adverse impacts on job 
creation, resultant unemployment, high poverty levels, and the poor health generally associated 
with high poverty. 
 
On the other hand, non-attainment of the mandated 2013 standards is estimated to cost more than 
$3 billion per year or, on average, $1,000 per Valley resident per year.22 These costs represent 
460 premature deaths among those age 30 and older; 23,300 asthma attacks; 188,000 days of 
school absences; 3,230 cases of acute bronchitis in children; 3,000 lost work days; 325 new cases 
of chronic bronchitis; 188,400 days of reduced activity in adults; 260 hospital admissions; and 
more than 17,000 days of respiratory symptoms in children.23 School absences from asthma 
alone cost San Joaquin Valley school districts $26 million annually.24 
 
7. Affordability gap 
Technology is available to make step-function improvements in air quality. The issue is 
affordability. Without additional incentives to encourage early adoption of practices and 
technologies that reduce pollution, or incentives to help regulated industries go above and 
beyond their pollution reduction requirements, the Valley's residents won't get the health 
protections the Clean Air Act intended as quickly as needed.  
 
8. Lack of clear accountability 
Valley residents want to know what the plan is to clean the Valley’s air and where the buck 
stops. Most believe responsibility lies with the District, which in fact has very limited control 
over the largest source of pollution – mobile sources -- which are largely under the jurisdiction of 
ARB and the EPA. Even if the complex issue of diffuse responsibility and accountability is set 
aside, there is no place where Valley residents can go to obtain a lay description of the Valley’s 
plan to address all pollution sources nor to measure progress against that plan. 
 
G. Constraints 
 
1. Institutional 
The San Joaquin Valley’s efforts to attain the new federal 8-hour ozone and PM2.5 standards 
occur after many years of emissions controls.  A number of sources have been controlled 
multiple times and are producing emissions substantially lower than they were 20 years ago.  
This past success makes obtaining significant additional emissions reduction more challenging 
since most of the large, relatively cost-effective emissions reductions have already been 
achieved.  In order to overcome the law of diminishing returns, new and innovative approaches 
need to be implemented to control emissions.  In some cases, these innovative approaches have 
been constrained by institutional requirements that were developed when opportunities for 
traditional emissions reductions were abundant.  In order for the San Joaquin Valley to achieve 

                                                 
22 Hall. 
23 Hall. 
24 Hernandez. 
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the new standards all approaches need to be maximized, including command and control 
regulations, alternative compliance programs, incentive based programs, as well as significant 
controls on state and federal sources. 
 
It is important that this effort be approached as a partnership between the U.S. EPA, the ARB 
and the District. These organizations are jointly responsible for attainment of air quality 
standards in the San Joaquin Valley. The system is set up so that these agencies have a regulatory 
and compliance role at the same time that they have a joint obligation to develop and implement 
plans that produce the desired outcomes. When they fail to do so, the price of failure is paid by 
local residents in the form of protracted adverse health standards and adverse economic impacts. 
It is recognized that the more removed an agency is from a specific air basin, the more 
impractical it is for the agency to define regulations that are specific to that air basin. This is true 
of the ARB, which has 35 air basins under its jurisdiction, and even more true of U.S. EPA, 
which has jurisdiction over all air basins in the country.  Regulations, understandably, are issued 
to apply to the norm. When an air basin like the San Joaquin Valley, because of its challenging 
climate and geography, falls as far outside the norm as it does, it is important that the agencies 
support incentive programs that take these peculiarities into consideration. 
 

a. Alternative Compliance Strategies 
In cases where sources have been substantially controlled through multiple iterations of 
command and control emissions controls, additional emissions reductions through 
traditional regulation is relatively expensive and will produce small emissions reductions.  
In these situations, alternative compliance strategies provide a viable means of achieving 
cost-effective emissions reductions.  In general, alternative compliance approaches 
establish an emissions goal for a source to achieve and allow the source to control 
specified equipment, control other on-site equipment, or achieve off-site emissions 
reductions.  This approach allows the source to seek the most cost-effective emissions 
reductions rather than controlling a specific piece of equipment regardless of cost.  The 
EPA has established guidance that places significant constraints on alternative 
compliance programs.  These constraints have severely limited the ability of local 
agencies to implement alternative compliance programs.  In order to achieve the 
emissions reductions required to meet the new federal air quality standards, the San 
Joaquin Valley will likely need to implement alternative compliance programs.  If these 
programs are to achieve their maximum potential emissions reduction, unnecessary 
institutional impediments need to be removed. 

 
b. Incentive Programs 
The utilization of incentive programs to achieve emissions reductions from sources that 
are not easily controlled through command and control regulations has grown 
substantially in recent years.  The District has allocated over $110 million to achieve 
emissions reductions through voluntary incentive programs since its inception.  Recently, 
the Carl Moyer program has received significant on-going funding from the State of 
California.  In order for the Valley to attain the new air quality standards, incentive 
programs will need to be expanded further. There are a number of institutional 
impediments that limit the expansion of incentive programs. 
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Currently, the Carl Moyer program is the largest incentive program in the State of 
California.  ARB establishes guidelines for the utilization of Carl Moyer funds.  As 
directed by State law, the Carl Moyer Program Guidelines are designed to ensure that 
Moyer Program funds are not used to pay for reductions already required by State or 
federal law.  In order to ensure that the emissions reductions achieved are beyond those 
due to regulation alone, the Carl Moyer Guidelines have made assumptions about the 
emissions reductions available from projects.  Sometimes, these assumptions limit the 
projects that are eligible for funding through the program.  For example, the fleet 
modernization program is limited to pre-1990 on-road vehicles only.  Identifying the 
optimum funding and eligibility criteria for the San Joaquin Valley is an important 
consideration in designing expanded incentive programs if the Carl Moyer and other 
programs are to fully realize their potential.  
 
Additionally, the ability to take credit for emissions reductions achieved through 
incentive programs is vital to their expanded use.  Currently, EPA limits the amount of 
credit that can be taken for Voluntary Emissions Reduction Programs. When this policy 
was established, it was designed for programs with emissions reductions that relied on 
voluntary action with no enforcement mechanism (i.e. voluntary trip reduction programs, 
land-use programs, and bicycle and pedestrian programs).  The EPA has proposed to 
apply this requirement to California’s incentive based emissions reduction programs even 
though these programs have enforceable contracts associated with them.   

 
The EPA’s proposal to limit the amount of credit that can be taken has an adverse impact 
on efforts to expand these programs.  The EPA, ARB, and the District are currently 
working to develop a reasonable method to credit incentive programs to the SIP.  A 
successful resolution to this issue is critical to the potential expansion of incentive 
programs. 
 
It bears repeating that it is vitally important that the District, ARB and EPA work in 
partnership to effectively discharge their collective responsibility for attainment of health 
standards in the Valley. Where new and anticipated regulations are not enough to achieve 
attainment, it is important that these agencies identify how incentive programs can help 
provide the necessary emissions reductions.  

 
2. Timeline for Implementation of Federal Controls 
Heavy-duty on-road and off-road mobile sources are one of the largest contributors to the 
Valley’s pollution problems.  In most instances EPA has the sole authority to control these 
sources.  While the EPA has adopted requirements on new engines, and in some instances has 
required that rebuilt equipment be upgraded with new emissions control technology, the 
emissions reductions from these requirements will occur over a number of years and will not be 
fully realized until after the Valley’s attainment deadlines.  If the Valley is to attain the Federal 
Standards under the existing timeframes, the penetration of these requirements to the existing 
fleet will need to be accelerated. 
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a. Heavy-Duty Vehicles 
The EPA is responsible for developing controls on new heavy-duty diesel engines that 
are utilized in on-road vehicles.  Controls for heavy-duty on-road engines have not 
achieved emissions reductions comparable to controls that have been placed on light-duty 
passenger vehicles.  The EPA has adopted progressively more stringent standards that 
phase in through 2010.  While the full benefit from these requirements will be realized in 
the future as the existing fleet is replaced, they will not materially help attain 2013 EPA 
standards.  The San Joaquin Valley will still have a significant number of relatively high 
emitting vehicles long into the future since these vehicles have a relatively long service 
life.   

 
ARB has begun to develop in-use vehicle requirements that require vehicles to be 
retrofitted and/or re-powered in order to reduce emissions.  In-use requirements currently 
exist for urban-transit vehicles and refuse vehicles.  In many cases, for on-road trucking 
vehicles, the cost of retrofit or re-powering vehicles will be substantially more than the 
vehicles are worth.  This is particularly true for San Joaquin Valley farm to market fleets 
that are older than the statewide average, are operated by relatively small operators, and 
do not travel the number of miles that larger goods movement fleet vehicles travel.  In 
many cases, substantial emissions reductions can be achieved by scrapping these existing 
vehicles and replacing them with newer vehicles that meet lower emissions standards.  
These programs are commonly referred to as fleet modernization programs.  As 
mentioned previously, only pre-1990 vehicles are currently eligible for funding through 
the Carl Moyer fleet modernization program.  Currently, ARB is re-evaluating the fleet 
eligibility criteria based on recently available in-use truck emissions rate data.  
Identifying program criteria for fleets in the Valley is critical to running a successful fleet 
modernization program in the San Joaquin Valley. 

 
b. Off-Road Diesel Engine Standards 

 Off-road equipment is regulated by ARB and EPA.  The EPA has the sole authority to 
regulate emissions from engines less than 175 horsepower.  ARB has the authority to 
regulate engines between 175 and 750 horsepower.  Off-road equipment between 175 and 
750 horsepower were uncontrolled prior to 1996.  Estimates of NOx emissions rates from 
uncontrolled off-road engines range from 8.2 g/bhp-hr to 14 g/bhp-hr.  In January 1992, 
the ARB adopted exhaust emissions standards for off-road diesel-cycle engines 175 hp 
and greater, effective beginning with 1996 model year engines. 

 
In August 1996, EPA, ARB and off-road diesel engine manufacturers signed a Statement 
of Principles which called for harmonization of ARB and U.S. EPA off-road diesel 
engine regulations, as appropriate, in exchange for an accelerated introduction of 
progressively more stringent standards.  The U.S. EPA adopted emissions standards in 
1998 and again in 2004 that provided for new NOx + non-methane hydrocarbons 
(NMHC), PM, and carbon monoxide (CO) emissions standards for engines within 
different power categories in a tiered approach, commonly referred to as “Tier” 
standards.  These standards are defined in Title 13, California Code of Regulations 
(CCR), section 2423(b) (1).  ARB has since amended the California exhaust emissions 
standards for off-road diesel engines to harmonize with the federal requirements. 
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While the tiered emissions standards will provide significant emissions reductions from 
new equipment, emissions from existing equipment will continue long into the future.  
Specifically, the San Joaquin Valley has a significant amount of agricultural off-road 
equipment.  This equipment has a particularly long service life and will continue 
operating well past the Valley’s attainment deadlines.  Currently, the Carl Moyer 
program only allows existing equipment to be re-powered with a newer cleaner engine or 
retrofitted with an after-treatment device.  The Carl Moyer program does not currently 
allow for a scrap and replace (fleet modernization) program for off-road mobile 
equipment.  In many cases, older off-road equipment can not be re-powered with a new 
engine, and retrofit devices are only verified for specific engine families.  Additionally, 
the cost of re-powering or retrofitting this equipment is often substantially more than the 
equipment is worth.  Designing an incentive program with criteria through which older 
off-road equipment can be replaced, when that is the cost effective option, will allow for 
more rapid emissions reductions from this equipment. 
 
c. Locomotives 
While shipping freight via rail is a relatively efficient and lower emissions method of 
goods movement on a ton-mile basis, the emissions level from each locomotive is 
relatively high compared with heavy-duty truck engines.  The U.S. EPA has the sole 
authority to set emissions standards for new and remanufactured locomotives and has 
adopted phased-in locomotive emissions standards [Federal Register, April 16, 1998].  
Federal locomotive emissions standards contain two primary provisions:  1) 
remanufacture emissions limits applicable to railroads whenever they remanufacture or 
rebuild their locomotive engines, and 2) emissions standards for new locomotives 
applicable to locomotive manufacturers.  In the San Joaquin Valley, EPA requirements 
only apply to UP, BNSF, and AMTRAK.  Smaller rail carriers are exempt from the EPA 
requirements. 
 
Regulation of remanufactured locomotives is critical because locomotives are generally 
remanufactured five to ten times during their service lives.  U.S. EPA’s locomotive 
remanufacture emissions standards therefore provide a mechanism to reduce emissions 
from the existing fleet.  Federal locomotive remanufacture emissions standards require 
locomotives originally manufactured in 1973 or later to meet the emissions limits 
whenever they are rebuilt or remanufactured.  Locomotives originally manufactured 
before 1973 are exempt from the federal locomotive remanufacture requirements. 

 
In May 2004, U.S. EPA issued an Advanced Notice of Proposed Rulemaking, signaling 
its intent to pursue more stringent standards for new and existing locomotives [U.S. EPA, 
2004].  The standards are likely to be modeled after 2007 and 2010 on-road and off-road 
diesel engine standards, and to be based on the application of catalytic after-treatment 
technology.  The new locomotive standards could be phased in beginning as early as 
2011. While the benefit from these standards will be realized in the future, they will not 
materially help attain 2013 EPA standards. It is imperative to the Valley that the EPA 
achieve the largest possible emissions reductions from sources under its control to assist 
in meeting the federal air quality standards. 
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3. Capacity 
One of the constraints of any market based system is the availability of equipment and the ability 
to get that equipment into use.  Some constraining factors are manufacturing capacity, market 
demand elsewhere around the county and the world, and the capacity of the sales and distribution 
system. For example, it might be desirable in the course of the year 2012 to convert all pre-2011 
trucks resident in the Valley to 2012 models, but even if we assume that to be an economically 
viable option, truck manufacturing capacity would make that a practical impossibility.  
 
4. Technology 
There are number of emissions sources where new technology and additional research is needed 
to remove barriers to achieving emissions reductions.  Most notably, research and demonstration 
projects are needed to assess the benefits of different control technologies at confined animal 
facilities in the San Joaquin Valley. Additionally, there are technologies available that may 
reduce dust emissions from agricultural operations.  However, additional research needs to be 
conducted to confirm the effectiveness of the control strategies. 
 
5. Funding25 
To the extent emissions reductions are going to be achieved with public funding, existing 
incentive programs would need to be greatly expanded. Even if all the above-mentioned 
constraints are removed, a rough estimate is that it would require investment on the order of 
approximately $10 billion to achieve compliance with the 8-hr ozone requirement by 2013. 
Assuming a 60/40% split between private sector and public sector investment, public sector 
funding on the order of approximately $4 billion would be needed.  The remaining $6 billion in 
private sector funds would also need to be available. 
 
III. Goals, Recommendations & Objectives 
 
A. Goals 
 
These air quality goals have been developed within the context of the overall objectives of the 
Partnership. The Air Quality Work Group recognizes, for example, that air quality cannot be 
achieved at the expense of water quality, nor can impacts on job retention and job creation be 
dismissed in a region that has the highest levels of unemployment and poverty in the nation. The 
intent of the Work group has been to address air quality in the context of improving overall 
quality of life for Valley residents. 
 
The number one goal of the Air Quality Work Group is to identify every possible means of 
contributing to the achievement of the federal 8-hour Ozone and PM2.5 standards by their 
respective attainment dates.  The ARB and the District are in the process of developing a State 
Implementation Plan, which will show how the region will attain the standards.  To complement 
the SIP, the Partnership is proposing actions that will maximize near-term health benefits and 
assist in the development of a long-term sustainable air quality environment that affords Valley 
residents the opportunity to enjoy clean air. 
                                                 
25 The recommendations in this document regarding funding came from the Work Group’s public process. 
Participation by governmental agencies in providing technical assistance in this process does not represent an 
endorsement of those funding recommendations by these agencies. 
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Goal 1: Achieve EPA mandated standards for 8-hr ozone and PM2.5 by the current 

attainment date, or as soon as practicable thereafter. 
 
Current Status: The District currently estimates it will be some 400 tons/day short of achieving 

target in 2013. Current expenditures of $15 million per year in incentive funding 
are generating approximately 1.5 tons per day emissions reductions (7.5 ton per 
day over 5 years). 

 
5-Year Goal: Secure $550 million/year for five years, primarily for incentive mechanisms to 

accelerate technology adoption, which will achieve emissions reductions on the 
order of 100+ tons per day over 5 years. 

 
Goal 2:  Establish the San Joaquin Valley as a nationally recognized leader in air 

quality management by achieving the dual goals of healthful air quality 
and a prosperous economy. 

    
Current Status: The San Joaquin Valley faces the twin challenges of attaining two federal air 

quality standards: the PM2.5 standard and the 8-hour ozone standard. 
 
1-Year Goal: Implement a landmark Indirect Source Review rule to mitigate the impact from 

new development. 
 
10-year Goal: Through expeditious attainment of the federal air quality standards along with 

progressive land use policies and effective use of mass transit, alternative 
energy and alternative fuels, become recognized as a national and world leader 
in the concurrent advancement of air quality and economic development. 

 
Goal 3: Engage Public Support through effective communications of a 

comprehensive “clean air strategy”, regular monitoring and reporting of 
performance vs. plan, and clearer accountability for compliance. 

 
Current Status: At present, no reader-friendly, comprehensive progress report on air quality 

attainment is available to Valley residents. 
 
1-Year Goal: By mid-year 2007, the SJVAPCD publishes and distributes a user-friendly air 

quality strategy document for the Valley, and within 3 months of the end of 
each calendar year thereafter, releases a comprehensive annual report that 
describes progress towards attainment of goals (1) and (2). 

 
B. Baseline Metrics and Objectives 
 
The ARB is in the process of calculating the amount of emissions reductions that will be required 
for the Valley to attain EPA standards by June 15, 2013. The numbers shown below as 
“projected 2013” are a rough first estimate of projected emissions based on current regulations, 
anticipated vehicle fleet turnover and adoption of mitigation technologies. As shown, there is a 
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projected total decline of almost 200 tons per day from 2005 levels. However, a preliminary 
estimate is that the combined NOx and ROG numbers will have to be reduced by approximately 
400 additional tons per day in order to meet EPA standards.  
                                     

Annual Average Emissions (tons/day) 
 2005 Projected 2013* Target 2013 
NOx 566 400  
ROG 414 384  
Total NOx+ROG 980 784 400 

Preliminary projections, pending completion of SIP. 
 
It is important to place some perspective on these metrics. The Valley’s air quality challenges do 
not lend themselves to “silver bullet” solutions. As noted earlier, elimination of all heavy duty 
trucks as well as passenger vehicles from the Valley would result in only about half of the 
required emissions reductions. A comprehensive approach that addresses all sources is 
indispensable. A viable plan requires that all stakeholders see that contributions to the solution 
are being made by all parties.  
 
The solutions proposed must be compatible with the sustainable economic development of the 
Valley. Industry stakeholders point to the adverse impact on competitiveness created by the 
higher cost of regulation in the San Joaquin Valley air basin compared to other air basins. This is 
unacceptable in a region that has the highest unemployment and poverty in the nation. The 
relationship between high poverty and poor health is well established in research. Funding 
mechanisms and alternative compliance options must be implemented to offset the higher cost of 
CAA compliance for the San Joaquin Valley and to incentivize accelerated adoption of 
emissions reduction technologies.  Failure to establish such funding mechanisms and alternative 
compliance options will continue to create a vicious cycle for the Valley.  
 
C. Recommendations 
 
1. Recommendation 1: Eliminate institutional constraints to air quality improvement 
 

Objectives 
• Objective A: Negotiate with the U.S. EPA to address federal constraints on 

alternative compliance emission reduction programs. 
Traditional regulation of stationary sources of pollution has been through a 
command and control approach.  These efforts have resulted in significant air 
quality benefit with many industrial sources controlling their emissions by greater 
than 90%.  In many cases, the emissions reductions from these sources have been 
achieved through multiple iterations of rules on the same sources of pollution.  In 
some cases, additional reductions are technologically difficult to achieve, and the 
marginal cost of additional controls can be extremely high.  As the region 
develops plans to achieve significant reductions to attain the 8-hour ozone 
standard, the high cost and technological feasibility of additional control of these 
sources poses a significant challenge.  Market based alternative compliance 
strategies are another way to achieve larger more cost-effective emissions 
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reductions from these sources.  In general, alternative compliance strategies 
provide an emissions reduction target for sources to achieve, and allow the source 
to achieve emissions reductions by controlling alternative sources where the cost 
is substantially lower and availability of emissions reduction is greater. 
 
Existing Laws/Regulations 
There is controversy among regulatory agencies as to when and how alternative 
compliance measures are appropriate. 
 
Recommendation 
The partnership recommends that San Joaquin Valley Air Pollution Control 
District, ARB, and EPA work together to determine the appropriate use of 
alternative compliance strategies in time for the air district to consider such 
strategies for inclusion in the 8-hour ozone attainment plan. 
 
Benefits 
The estimated reduction of emissions from alternative compliance strategies will 
vary depending upon the specific strategies adopted. 

 
• Objective B: Negotiate with U.S. EPA allowance of SIP credits for incentive 

programs. 
The EPA limits the amount of credit that can be taken for Voluntary Emissions 
Reduction programs.  When this policy was established, it was geared toward 
programs with emissions reductions that relied on voluntary action with no 
enforcement mechanism (i.e. voluntary trip reduction programs, land-use 
programs, and bicycle and pedestrian programs).  The EPA has proposed to apply 
this requirement to California’s incentive based emissions reduction programs 
like the Carl Moyer program even though these programs have enforceable 
contracts associated with them.   
 
The EPA’s proposal to limit the amount of credit that can be taken has an adverse 
impact on efforts to expand these programs. 
 
Existing Laws/Regulations 
EPA guidance on voluntary emissions reduction programs.  
 
Recommendation 
Support CARB and the SJVAPCD in their efforts to establish a reasonable 
method for crediting voluntary incentive based programs in the SIP. 
 
Benefits 
Establishing a reasonable program for crediting voluntary incentive based 
programs in the SIP is key to the San Joaquin Valley Partnership’s efforts to 
obtain emissions reductions through voluntary incentive based programs. 
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• Objective C: Work with ARB to identify appropriate criteria for incentive 
programs in the Valley. 
Vehicle pollution accounts for 79% of NOx and 40% of ROG in the Valley and 
will need to be aggressively attacked if there is to be any hope of meeting 8-hour 
Ozone standards. As shown in Chart 1, mobile sources account for 6 of the 7 top 
NOx emissions sources. Collectively, those 6 sources account for an estimated 
420 tons of the 2005 NOx emissions inventory. Major impacts on Valley air 
quality could be achieved if all vehicles were upgraded to the most current 
available technology, but regulation alone cannot achieve that without serious 
adverse economic consequence to vehicle owners. Incentive mechanisms to 
accelerate technology adoption must be part of the solution. Current incentive 
programs are severely constrained by two factors:  
(a) availability of funding; and (b) limitations imposed by ARB. The total annual 
impact of these vehicle emissions reduction incentive programs in the Valley 
currently accounts for less than one ton per day of emissions reductions. 
 
Existing Laws/Regulations 
The most important of the currently available incentive programs is the Carl 
Moyer program. Moyer Guidelines are intended to provide some flexibility to air 
districts, but “minimum requirements” often constrain their use. For example, the 
truck fleet modernization program is currently limited to trucks “1990 or older” 
 
Recommendation 
A series of five-year pilot programs is proposed in recommendations 3(c) through 
3(f) to accelerate reduction of emissions from vehicles resident in the San Joaquin 
Valley. These pilot programs would allow the San Joaquin Valley Air Pollution 
Control District to identify and fund surplus, quantifiable, cost-effective 
emissions reductions from vehicles within the air basin.  The program would 
allow the District to fund retrofits, re-powers, and fleet modernization projects 
based upon the relative cost-effectiveness of each project rather than prescribing 
the type of project based upon vehicle model year or other criteria.   
 
Significant new funding will be required to implement these programs. Funding 
needs and sources are discussed later in this document. But funding alone will not 
achieve the objectives if current ARB constraints remain in place. The Air Quality 
Work Group recommends that the ARB and the SJVAPCD negotiate incentive 
program criteria to enable vehicle emissions reductions on the order of 100 tons 
per day in five years, subject to the availability of funding to support these 
programs.  
 
Benefits 
Emissions reductions of approximately one hundred tons per day in five years. 
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2. Recommendation 2: Encourage EPA adoption of tighter federal emission control 
standards. 

 
Objectives 

• Objective A: Recommend that ARB work with U.S. EPA to ensure that On- 
and Off-Road Heavy Duty Vehicles and equipment comply with applicable 
new and in-use emission standards. 
The EPA is responsible for developing controls on new heavy-duty diesel engines 
that are utilized in on-road vehicles, for aircraft, ships, and for off-road equipment 
less than 175 horsepower.   
 
Controls for heavy-duty on-road engines have not achieved emissions reductions 
comparable to controls that have been placed on light-duty passenger vehicles.  
The EPA has adopted progressively more stringent standards that phase in 
through 2010.  While the full benefit from these requirements will be realized in 
the future as the existing fleet is replaced, they will not materially help attain 2013 
EPA standards.  The San Joaquin Valley will still have a significant number of 
relatively high emitting vehicles long into the future since these vehicles have a 
relatively long service life.   
 
The EPA has the sole authority to regulate emissions from off-road engines less 
than 175 horsepower. The U.S. EPA adopted emissions standards in 1998 and 
again in 2004 that provided for new NOx + non-methane hydrocarbons (NMHC), 
PM, and carbon monoxide (CO) emissions standards for engines within different 
power categories in a tiered approach, commonly referred to as “Tier” standards.  
These standards are defined in Title 13, California Code of Regulations (CCR), 
sections 2423(b) (1).   
 
While the tiered emissions standards will provide significant emissions reductions 
from new equipment, emissions from existing equipment will continue long into 
the future.  The EPA needs to continue to develop regulations and/or provide 
incentives to achieve emissions reductions from sources under its control on a 
timeline that will achieve proportional emissions reductions sufficient to help 
bring the San Joaquin Valley into attainment of the National Ambient Air Quality 
Standards in a timely fashion. 
 
Existing Laws/Regulations 
U.S. EPA has adopted tiered emissions standards for off-road equipment, and 
standards for new on-road heavy-duty vehicles that phase in through 2010.   
 
Recommendations 
San Joaquin Valley stakeholders, the SJVAPCD, and the ARB need to continue to 
encourage U.S. EPA to adopt new standards and/or provide incentives to achieve 
significant additional emissions reductions from sources under federal control. 
 
 



 

 23

Benefits 
TBD 

 
• Objective B: Encourage U.S. EPA to develop the strongest emission control 

standards for locomotives. Negotiate with railroads to ensure early 
introductions of the cleanest locomotives into the San Joaquin Valley fleet. 
At this time, moving goods with locomotives generates less pollution than with 
trucks, but this will not be true in the future unless locomotive engines become 
significantly cleaner to keep pace with the improvements to truck engines. ARB 
staff estimates that diesel PM emissions per ton-mile of goods moved by rail will 
equal or exceed comparable truck emissions by 2015, as new trucks meeting 2007 
emissions standards start to reduce truck fleet emissions. 
 
Federal law limits the abilities of states and local jurisdictions to control 
locomotive emissions, or to enforce rules that affect national railroad 
transportation. 
 
U.S. EPA is developing new locomotive emissions standards, commonly referred 
to as Tier 3, modeled after the 2007/2010 highway and Tier 4 off-road diesel 
engine programs.  These standards would likely apply to new locomotives 
manufactured in 2011 and beyond.  The application of exhaust emissions control 
technologies in new locomotives, in tandem with ultra-low diesel fuel, could 
achieve 90 percent control of both NOx and PM emissions. 
 
Existing Laws/Regulations 
Tier 0 represents emissions levels for new locomotives originally manufactured 
from 1973-2001.  Tier 1 standards applied to new locomotives from 2002 to 2004.  
Tier 2 standards apply to 2005 and newer locomotives.   
 
Recommendations 
Locomotive engines last a very long time (30 to 40 years), so special effort needs 
to be directed toward accelerating the placement of Tier 3 locomotive engines in 
the San Joaquin Valley.  The Partnership recommends that U.S. EPA: 
1. Adopt Tier 3 locomotive standards modeled after the 2007/2010 highway and 

Tier 4 off-road diesel engine programs (with 90% NOx and diesel PM 
control). 

2. Apply the Tier 3 locomotive standards to locomotives manufactured in 2011 
and beyond. 

3. Accelerate the placement of Tier 3 locomotives in the San Joaquin Valley, 
replacing 10% of the Valley’s existing locomotive fleet with Tier 3 
locomotives each year.  

   
Benefits 
The emissions reductions by 2015 due to a 40% replacement of older locomotive 
engines with Tier 3 locomotives in the Valley from 2011 would be 7 tons per day 
of NOx.  
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3. Recommendation 3: Implement Incentive Mechanism to Accelerate Adoption of Air 
Quality Mitigation Technology 

 
Objectives 

• Objective A: Establish Air Quality Mitigation Zones (State level designation). 
Because the San Joaquin Valley’s pollution carrying capacity is severely limited 
by the geography and climate of the air basin, achievement of 2013 EPA-
mandated standards by regulation alone is impossible. Excessive regulation will 
also have an adverse impact on competitiveness and job creation in a region that 
has higher unemployment rates and more people living below the poverty line 
than any other region of comparable size in the nation. Research has shown a 
strong correlation between poverty and poor health. 
 
Incentive mechanisms are required to accelerate adoption of technologies that will 
reduce emissions without adversely affecting job creation. 
 
Existing Laws/Regulations 
Existing California law specifies economic development zones and various tax 
and other incentives for making investments in those zones. 
 
Recommendation 
The partnership recommends approval of legislation that would require the 
Business, Transportation and Housing Agency to designate Air Quality Mitigation 
Zones based on specified air quality and unemployment criteria. With provisions 
similar to those that apply to Economic Empowerment Zones, businesses within 
qualifying communities would have access to the following: 

• State income tax credit for certain equipment purchases that reduce air 
pollution and/or assist in the production of renewable energy; and  

• Low interest loans and loan guarantees for investments to reduce air 
pollutants.   

 
Designations would be for a specified number of years, renewable as long as 
communities meet the criteria for designation. All reductions in air pollution 
would be certified by the local air district and reported annually to the state. 
 
Benefits 
Benefits are a function of program funding. The Air Quality Work Group 
recommends initial funding of the program at $50 million/year. Funding level to 
be-revaluated based on emissions reductions achieved in first three years. 

 
• Objective B: Establish Air Quality Empowerment Zone (Federal level 

designation). 
As pointed out in a Congressional Research Report issued in November 2005, the 
San Joaquin Valley has been seriously neglected by the federal Government. Per 
capita federal funds to the Valley are 30% below the national average ($7 
billion/year). This has contributed to the Valley having a higher rate of 



 

 25

unemployment and more people living below the poverty rate than any other 
region of comparable size in the nation. 
 
Additionally, because the San Joaquin Valley’s pollution carrying capacity is 
severely limited by the geography and climate of the air basin, achievement of 
2013 EPA-mandated standards by regulation alone is impossible. Excessive 
regulation will have an adverse impact on competitiveness and job creation, 
exacerbating the dismal economic statistics of the region. Research has shown a 
strong correlation between poverty and poor health. 
 
Incentive mechanisms are required to accelerate adoption of technologies that will 
reduce emissions without adversely affecting job creation. 
 
Existing Laws/Regulations 
Existing federal law specifies economic development zones and various tax and 
other incentives for making investments in those zones. 
 
Recommendation 
The partnership recommends that the Housing and Urban Development Agency 
(HUD) designate Air Quality Empowerment Zones (AQEZ) in U.S. air basins that 
(a) have been designated by the EPA as non-attainment for PM2.5 and serious or 
severe non-attainment for ozone; and (b) have had an unemployment rate 50% or 
more above the national average for two of the three years preceding designation. 
Businesses within qualifying AQEZ’s would have access to the following: 

• Ten-percent tax credit for certain equipment purchases that reduce air 
pollution and/or assist in the production of renewable energy; 

• New employee tax credits; 
• Accelerated 3-year depreciation schedule;  and  
• Low interest or no-interest loans to small businesses for investments to 

reduce air pollutants.   
 
Designations are for a term of seven years and may be renewed as long as 
communities meet the criteria for designation. All reductions in air pollution 
would be certified by the local air district and reported annually to HUD and the 
EPA. 
 
Benefits 
Benefits are a function of program funding. The Air Quality Work Group 
recommends initial funding of the program at $100 million/year. Funding level to 
be-revaluated based on emissions reductions achieved in first three years. 

 
• Objective C: Establish and fund a 5-year program to scrap and replace 

approximately 6,000 of gross polluting passenger vehicles per year and 
achieve 20 tons/day emissions reduction over 5 years. 
The San Joaquin Valley is one of the nation’s worst air basins, and suffers from 
poverty and childhood asthma rates that are among the worst in the nation.  A 
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small percentage of automobiles cause a disproportionate amount of pollution.  
The data demonstrates that 35 to 50% of total exhaust emissions come from fewer 
than 10% of California vehicles.  On average, older vehicles that are 20 to 25 
years old produce up to 30 times more emissions than newer vehicles and a gross 
polluter can produce up to 40 pounds of smog-forming vehicle emissions per 
year. Most owners of high-polluting vehicles are from low income families that 
cannot afford to buy a complying vehicle. 
 
Existing Laws/Regulations 
Two programs offer cash payments to encourage the accelerated retirement of 
vehicles from service:  

• A Bureau of Automotive Repair program targets vehicles that have failed 
their required biennial smog inspection within the last 120 days.  Vehicle 
owners are eligible for up to $500 for smog check-related repairs or up to 
$1000 to retire the vehicle.   

• Air Resources Board (ARB) programs target vehicles that pass or are 
exempted from their biennial smog inspection.  Owners are eligible for up 
to $1000 to retire a vehicle.  The South Coast just initiated a program to 
provide up to $2000 to low income participants.  Local districts may use 
emissions reduction credits generated through vehicle retirement to offset 
other required emissions reductions.  Each vehicle is a separate project and 
must be cost-effective, with the size of the credit determined by ARB over 
the three-year project life.  

 
Recommendation 
The Partnership recommends a pilot program to provide low-income families up 
to $4,000 to scrap a gross-emitting vehicle and replace it with a low-emitting 
vehicle (model 1998 or newer and passing Smog Check). The Partnership also 
supports a program to enable owners of non-polluting vehicles to donate vehicles 
which can be made available by the State to low-income families wishing to scrap 
and replace their gross-emitting vehicles. Owners of donated vehicles can claim 
the fair market value as a deduction on their income taxes.   
 

Funding of approximately $24 million per year will be required scrap and replace 
approximately 6,000 vehicles per year. Funding sources to implement this 
program are discussed later in this report. 
 
Benefits 
ARB has estimated the reduction of emissions over a five year period to be up to 
20 tons per day of ROG and up to 12 tons per day of NOx. 
 

• Objective D: Establish and fund a 5-year program to scrap and replace 
approximately 7,500 heavy duty diesel trucks and achieve 60 tons/day 
emissions reduction over 5 years. 
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Heavy duty vehicles (HDVs) cause a disproportionate amount of pollution. Even 
though the population of all on-road HDVs account for approximately one percent 
of all on-road vehicles, they emit about 57 percent of the on-road statewide NOx 
emissions, 16 percent of the statewide reactive organic gases (ROG) emissions 
and 44 percent of the statewide PM10 emissions.  This issue is aggravated in the 
San Joaquin Valley, where seasonal use of trucks in the farming industry prolongs 
the life of heavy duty trucks. 
 
Current voluntary efforts to reduce emissions from heavy duty trucks have been 
primarily through incentive funding of retrofits, fuel changes, or re-powering 
vehicles with newer/cleaner engines.   These projects have not been attractive to 
San Joaquin Valley truck owners because the investments are costly and do not 
significantly reduce operating cost (in some cases operating costs are higher). 
Further, repowering programs are generally less cost-effective than fleet 
modernization in use of taxpayer dollars.  
 
Existing Laws/Regulations 
The Carl Moyer program currently only allows fleet modernization projects older 
than 1990 model year. 
 
Recommendation 
A five-year program is proposed to accelerate reduction of emissions from heavy 
duty trucks resident in the San Joaquin Valley. The pilot program would allow the 
San Joaquin Valley Air Pollution Control District to identify and fund surplus, 
quantifiable, cost-effective emissions reductions from trucks within the air basin.  
The program would allow the District to fund retrofits, re-powers, and fleet 
modernization projects based upon the relative cost-effectiveness of each project 
rather than prescribing the type of project based upon vehicle model year.  
Funding of approximately $300 million per year will be required to generate 
cumulative NOx reductions of 60 tons per day over five years. Funding sources to 
implement this program are discussed later in this report. 
 
Benefits 
The estimated reduction of emissions form the pilot program is 60 tons per day by 
the end of the fifth year of the program. This is the most impactful of the strategic 
actions proposed by the Air Quality Work Group, even though it achieves only 
about 15% of the emissions reductions required to achieve the 8-hour ozone 
standard. 

 
• Objective E: Establish and fund a 5-year program for off-road equipment to 

achieve 10 tons/day emissions reduction over 5 years. 
According to the California Air Resources Board, emissions in 2010 from diesel-
fired off-road agricultural equipment, including tractors and harvesters will be 96 
tons per day of NOx statewide, and 42 tons per day of NOx in the San Joaquin 
Valley. In addition, construction and mining equipment in the Valley emit another 
27 tons per day of NOx. There is a need for a pilot program to fund replacement 
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of agricultural equipment when its age is too old to retrofit.  Currently, the Carl 
Moyer Program will not fund “replacements” of older equipment, because of the 
perception that this equipment will be replaced anyway as a normal part of 
business.  This type of automatic replacement may be common elsewhere, but is 
not true in the agricultural industry, where equipment is used on a seasonal basis 
and is kept for many years past its “normal” lifespan.  As an example, over 60% 
of the forklifts used in agriculture are over 25 years old and cannot be retrofitted 
whereas in a continuous-use, normal operation, a forklift is replaced after only 5 – 
10 years.  Other examples of sources that could benefit from such a change 
include diesel trucks used in the transportation of agricultural products, as well as 
on-field implements of husbandry including tractors and harvesters.   
 
Existing Laws/Regulations 
California Health and Safety Code – Chapter 9, Articles 1 – 14, Sections 44275 – 
44299.2 
Carl Moyer Program Guidelines, Revised January 6, 2006 
 
Recommendation 
The Partnership recommends the development of a five-year Off-Road Equipment 
Scrap and Replace Pilot Program for the funding of replacement off-road 
equipment, including agricultural and construction equipment. The pilot program 
would allow the San Joaquin Valley Air Pollution Control District to identify and 
fund surplus, quantifiable, cost-effective emissions reductions from off-road 
equipment within the air basin.  The program would allow the District to fund 
retrofits, re-powers, and fleet modernization projects based upon the relative cost-
effectiveness of each project rather than prescribing the type of projects that are 
eligible for funding. 
 
It will be necessary to pass legislation that authorizes the development of such a 
program.  Legislation to achieve a similar purpose for fleet modernization for 
trucks was passed in 2004 (AB 1394, Levine). 
 
Funding of approximately $50 million per year will be required to generate 
cumulative NOx reductions of 10 tons per day over five years. Funding sources to 
implement this program are discussed later in this report. 
 
Benefits 
ARB staff estimates emissions reductions due to the implementation of such a 
program to be up to 10 tons per day of NOx (assumes incremental 20% of valley 
diesel agricultural and construction fleets will be replaced, with 70% reduction in 
NOx). This does not reflect the added benefit of emissions reductions in PM10 
and PM2.5.  

 
• Objective F: School Bus Fleet Modernization. 

A District study shows that cancer risk associated with a child riding in a school 
bus is significantly higher than ambient levels. There are a disproportionate 
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number of older buses operated by school districts within the District. The 
average age of the Valley school bus fleet is 16 years old, with the oldest 850 
buses averaging over 26 years old.  
 
Existing Laws/Regulations 
The Lower-Emissions School Bus (LESB) and the Carl Moyer program provide 
funding to address the aged school bus population. Currently, funding through 
both programs does not sufficiently address the entire California aged school bus 
fleet.  Pending voter approval of the infrastructure bond, the influx of $200 
million into LESB would provide funding to address this statewide issue.  
However, the Valley has a disproportionately higher number of older school buses 
and may require additional funding attention. AB 923 allows air district governing 
boards with the authority to approve $2 increase in motor vehicle registration 
fees.  Such an adjustment may provide up to $55 million directly to the local air 
district for use in specific incentive programs 
 
Recommendations 
The Partnership supports the inclusion of the $200M in state resources proposed 
for school bus replacement, with the oldest buses receiving first priority.  Should 
the proposed resources fall short of the school bus replacement need, additional 
resources should be identified to meet this need (possibly including increased 
motor vehicle registration fees). The Partnership supports recent modifications to 
the Carl Moyer Fleet Modernization Guidelines (School Bus component): 

• Project life for pre-1977 school buses changed to five years; 
• Project life for 1977 and newer school buses changed to eleven years; 
• Waive model year school bus requirements; 
• Waive school bus engine warranty requirements; 
• Waive electronic monitoring units requirements; 
• 80% funding limit waived provided the cost-effective criterion is met; and 
• California Highway Patrol safety certification requirements. 

 
Additionally, the Partnership proposes the following Carl Moyer guideline 
modifications 

• Increase the weighting factors in determining particulate matter (PM) 
reductions for cost-effectiveness purposes to account for children’s 
exposure to toxic air contaminants; 

• Establish emissions factors for school buses similar to those used for 
urban buses; and 

• Allow district-governed minimum rebuild costs to be used in determining 
the maximum incentive.   

 
Benefits 
Reduce the exposure of school children to cancer risk. 
 
 
 



 

 30

4. Recommendation 4: Promote Clean Energy Projects 
 

Objectives 
• Objective A: Establish a San Joaquin Valley Clean Energy Office 

Given the limited pollution-carrying capacity of the San Joaquin Valley, 
accommodation of the region’s projected growth will require accelerated adoption 
of the most advanced clean energy technologies available. The region has natural 
assets (abundant sun, wind, biomass, etc.) that can be converted to clean energy. 
A significant contribution to the improvement of the Valley’s air quality can be 
made by accelerated adoption of clean energy technologies. 
 
The Valley has historically received back far less public goods funding for energy 
efficiency than it has contributed through its ratepayers ($29.6 million, or 24%, 
for the period 2000-2003 for PG&E customers alone). In part, this is because 
small rural communities do not have the expertise to access these funds or the 
critical mass to implement efficient projects. 
 
Existing Laws/Regulations 
With the concurrence and support of the California Public Utilities Commission 
and relevant utility companies, regional energy offices have been established in 
San Diego, the South Bay, Cities in the Los Angeles area, the Redwood Coast and 
Ventura County to help accelerate adoption of clean energy technologies  
 
Recommendation 
(Developed in collaboration with the Water/Energy and Economic Development 
Work Groups) 
The California Partnership recommends establishment of a San Joaquin Valley 
Regional Energy Office to serve as a catalyst to expand capacity for clean energy 
technologies throughout the San Joaquin Valley, with special emphasis on 
assistance to the Valley’s smaller rural communities. While many design issues 
remain to be resolved, it is expected that the office will educate and inform, 
conduct regional clean energy-related studies, develop regional clean-energy 
strategies and projects, implement demonstration projects, provide technical 
assistance, apply for grants to support studies and projects, serve as an 
information clearing house for clean energy, and generally advocate for, support 
and develop clean energy adoption throughout the San Joaquin Valley. The office 
will be designed to strengthen and not duplicate existing clean energy programs 
and is expected to serve as a delivery channel for implementing many of the clean 
energy recommendations from the Partnership. 
 
Benefits 
It is reasonable to target a 10% replacement of conventional energy sources with 
clean technology by 2013. Achievement of that target would generate estimated 
emissions reductions in the range of (TBD). 
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• Objective B: Establish San Joaquin Valley Clean Vehicle Information 
Exchange. 
The biggest emissions reductions in the Valley are expected to come from what 
the ARB calls the “in-use” fleet. Vehicle technology and regulations, particularly 
in the heavy-duty sector, are changing rapidly. From liquefied natural gas and 
compressed natural gas to ultra low-sulfur diesel and biodiesel, from retrofits to 
hybrids to selective catalytic reduction, the array of technology options is often 
bewildering to vehicle operators.  
 
Existing Laws/Regulations 
In 2004, new EPA heavy-duty vehicle on-road standards were implemented to cut 
new vehicle emissions in half. Beginning in 2007, to be fully implemented by 
2010, a new round of standards will cut emissions by an additional 90 percent. In 
addition, in the second half of 2006, a nationwide ultra-low sulfur diesel standard 
will be implemented. 
 
Recommendations 
CALSTART, a non-profit company dedicated to economically viable 
transportation solutions that clean the air, has proposed the formation of the San 
Joaquin Valley Clean Vehicle Information Exchange (CVIE). The Partnership 
recommends acceptance of this proposal and encourages federal funding of this 
proposal. 
 
The CVIE would serve as a clearinghouse of information on the wide variety of 
clean air technology products and solutions that are available to fleets and 
consumers in the San Joaquin Valley. The CVIE staff would be available to work 
with fleets and consumers, to assess their needs and to then provide a list of 
recommended options based on cost-benefit analyses. The CVIE staff would also 
be well versed in the public funding opportunities that would be available to fleets 
as well as well as consumers. The CVIE would work closely with and function as 
an adjunct to the San Joaquin Valley Air Pollution Control District to help 
disseminate information about their financial assistance programs. 
 
CALSTART has requested a federal earmark to help seed the launch of the CVIE. 
The CVIE is expected to be self-supporting within three years of launch. 
 
Benefits 
A professional, experienced staff will help accelerate the timetable for adoption of 
air quality mitigation technologies in heavy duty vehicles. 

 
• Objective C: Implement Community Choice Aggregation Project. 

The San Joaquin Valley (and the greater Fresno region) has been designated by 
the California Independent System Operator (CAISO) and the California Energy 
Commission as a region lacking in local electrical generation.  Despite the 
significant residential and commercial growth, no new major generation resources 
have been added to the region since 1984.  Concerns about the reliability of power 
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supply and the cost of electricity are impediments to the economic revival and 
growth for our region.  
 
The Kings River Conservation District (KRCD), a local resource management 
agency serving portions of Fresno, Kings, and Tulare counties, is in the process of 
developing conventional and renewable local electricity projects.  KRCD’s 
projects are aimed at improving the local reliability of energy supply, reducing 
electrical costs to the consumer and improving air quality.   
 
Twelve San Joaquin Valley cities and Kings County are in the process of forming 
a joint powers agency (JPA) Community Choice Aggregation (CCA) entity for 
the Region.  It will contract with KRCD for power supply, thereby providing the 
customer base to allow for the financing of the local energy generation.  Financial 
analysis has conservatively estimated that the region will enjoy a four to six 
percent reduction in annual electricity prices under the CCA program and will 
reduce energy costs for the above listed entities by approximately $800 million 
over a 20-year period. In addition, the JPA will have the opportunity to create 
electric economic development rates to attract and retain businesses to the region. 
 
Existing Laws/Regulations 
California Assembly Bill 117 (2002) authorized Community Choice Aggregation 
(CCA).  CCA allows cities and counties to aggregate the electric load of their 
constituents for the purpose of selecting an alternative energy supplier 
(aggregated direct access).  The California Public Utilities Commission (CPUC) 
has finalized rules related to CCA, but is continuing to work on guidelines and 
procedures for CCA applicants (cities and counties).  
 
Recommendation 
(Developed in collaboration with the Water/Energy Work Group) 
The Governor and Legislature should recognize and embrace CCA as an 
important part of California’s energy solutions.  CCA allows communities to 
utilize their powers to encourage local energy choices and developments to meet 
local needs.  No new energy legislation that would restrict or limit CCA should be 
considered.   

Benefits 
As part of the Community Choice project, KRCD is committed to a portion of the 
20 percent Renewable Portfolio Standard coming from locally sited renewable 
projects, maximizing the opportunities for using agricultural waste and dairy bi-
products to produce clean energy and improve the Valley's air quality.  
 

• Objective D: Net metering within same agricultural operation or water 
district. 
Alternative energy projects are being installed at agricultural operations (e.g. solar 
photovoltaic cells at irrigation pumping stations and cold storage facilities and 
digesters at dairies) that have the ability to offset or significantly reduce the 
emissions of NOx, VOCs, and PM10.   However, many such opportunities have 
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gone untapped due to the limitations of the current net metering program.  
Throughout the year, there are times when these projects produce more energy 
than they are utilizing on-site. At the end of the year, excess energy that may have 
been produced is simply lost and the meter is “zeroed out.”  This is a disincentive 
for operations attempting to achieve payback on their investments. More 
importantly, the current system provides no incentive to install renewable energy 
projects in locations where little or no energy consumption occurs, regardless of 
their potential for energy generation (e.g. in-conduit hydroelectric generation, 
solar facilities).   
 
Existing Laws/Regulations 

• Biogas Net Metering Program – Limited solely to dairies, allows the 
consumer to “aggregate” different meters to offset off-site consumption of 
electricity. 

• Solar/Wind Net Metering Program – No aggregation of additional 
accounts. 

• Self-Generation Incentive Program – Provides funds from the CPUC via 
the utilities to invest in self-generation, with larger grants for the cleanest 
projects. 

• Current Utility Rate Design Scheme – Disallows agricultural customers 
from aggregating accounts.  Aggregation of accounts can reduce demand 
charges.  

• Current Demand Response Programs – Provide incentives for customers 
to respond during critical system times through shaving on-peak load to 
reduce overall peak demand.  Participation by agricultural businesses is 
currently very limited since they cannot participate as an overall operation, 
but rather as a multitude of “customers.” 

 
Recommendation 
The partnership recommends the Governor and Legislature develop legislation 
that would implement a net metering scheme that allows for the transfer of excess 
energy to other meters within the same agricultural operation or same water 
district, or requires the utility to compensate the self-generator for excess energy 
at the market price reference for renewable power. The partnership further 
supports ongoing discussions regarding aggregation for demand response 
programs currently taking place among customer groups and the utilities per 
CPUC Decision 06-03-024.   
 
Benefits 
TBD 

 
• Objective E: Incentivize use of agricultural biomass for fuel and energy 

production. 
The San Joaquin Valley produces a significant amount of agricultural waste each 
year.  A large amount of this material is chipped and re-incorporated in the fields.  
Of the remaining 1.67 million tons/year of agricultural waste, approximately 
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406,000 tons/year are utilized by biomass facilities to produce electricity.  The 
majority of the remaining material is burned uncontrolled in the fields. 
 
SB 705 (Florez) which was signed into state law by the Governor in September, 
2003 requires the phase-out of agricultural burning in the San Joaquin Valley 
based upon the following schedule: 

• Commencing June 1, 2005, for field crops, prunings, and weed abatement. 
• Commencing June 1, 2007, for orchard removals. 
• Commencing June 1, 2010, for other materials, vineyard removals, and 

surface harvested prunings. 
SB 705 contains a provision that the implementation date for the phase-out may 
be delayed if there are no viable alternatives available to dispose of the material.  
Biomass and biofuels present the greatest opportunities to utilize this material. 
 
Existing Laws/Regulations 
SB 705, SJVAPCD Rule 4103-Open Burning 
 
Recommendation 
Establish a workgroup with members of the agricultural community, public 
utilities, CPUC, SJVAPCD, and the biomass industry to identify any barriers to 
the expanded use of agricultural waste material for the production of energy and 
develop recommendations to overcome those barriers. 
 
Benefits 
TBD 
 

5. Recommendation 5: Improve People and Goods Movement 
 

Objectives 
• Objective A: Evaluate Highway Tolling Option (joint recommendation with 

Transportation Work Group). 
Highway 99 and Interstate 5 are two of the most congested major corridors in the 
nation. SR 99 carries two to three times more truck traffic per lane (18% to 27%) 
than the average for the state of California (9%).  Trucking is the dominant mode 
for goods movement within the San Joaquin Valley, accounting for 87% of 
outbound tonnage and 81% of inbound tonnage.  It is estimated that as much as 
30% of total truck commodity movements in the Valley may involve through 
traffic. Population in the Valley increased 56% from 1981 to 2000, while vehicle 
miles traveled (VMT) more than doubled (136% increase). VMT continues to 
grow at more than twice the rate of population growth.  This contributes to the 
fact that the SJV is one of the worst areas in the country for air quality, much of 
which is derived from the transportation of goods from and through the region 
 
Existing Laws/Regulations 
The Federal Highway Administration’s (FHWA) Value Pricing Pilot (VPP) 
Program offers pre-implementation grant funding to identify and develop feasible, 
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innovative road-pricing projects to relieve highway congestion and related air 
pollution. 
 
Recommendations 
(Proposed jointly with the Transportation Work Group) 
The Partnership recommends that the Governor work with the appropriate 
agencies, the legislature and the Congressional Delegation to ensure that efforts to 
research and evaluate road pricing projects on the two main corridors, and their 
air quality benefits, are funded and staffed. 
 
A proposal has been submitted to the FHWA by the Fresno COG and Caltrans to 
fund a study to  (a) conduct research and analysis about road-pricing systems and 
configurations that would relieve truck congestion and pollution on SR-99 and I-
5; (b) bring key stakeholders together and develop consensus about the most 
feasible and viable road-pricing project(s); and (c) educate, through marketing 
and media outreach, policymakers, opinion leaders and the general public about 
the selected project(s)and their benefits, with a goal of advancing these projects 
into the regional and state transportation plan for implementation. A wide range 
of options will be evaluated by consultants overseen by a broad-based 
stakeholders group. These options include congestion-management tolls designed 
to prevent peak-hour congestion at key bottlenecks affecting goods movements; 
emissions-based truck tolls that might reduce congestion and pollution; rush hour 
shoulder lanes; truck-only toll lanes; and intermodal truck-rail freight systems that 
could reduce congestion and truck traffic on the San Joaquin Valley roadways.  
 
Benefits 
Engagement of key stakeholders, technical evaluation of the best pricing options, 
and development of public support, are expected to serve as the basis for adoption 
of the chosen tolling option into the state transportation plan, followed by pursuit 
of funds for actual construction of the selected option(s). Proceeds of a road 
pricing project are expected to be partially used for air quality mitigation. 

 
• Objective B: Urban Traffic Synchronization Pilot. 

As the number of vehicle miles traveled continues to increase, the level of 
congestion along  major arterials has also increased, resulting in longer 
commuting times, higher fuel and vehicle maintenance costs, and an increase in 
harmful “hot-spot” emissions levels due to idling and slower vehicle speeds. In 
many cases, increasing capacity within these corridors is not feasible due to lack 
of funding and/or the ability to acquire the needed right of way. Also contributing 
to the problem is the lack of a multi-jurisdictional traffic management strategy 
that could be used to better coordinate capacity within adjacent jurisdictions. 
 
Although there are Intelligent Transportation System (ITS) technologies available 
that can be used to synchronize traffic lights in order to improve traffic flow, 
many of the jurisdictions within the San Joaquin Valley do not have the adequate 
resources needed for such an investment.  In fact, most counties and cities are 
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struggling to just provide the basic municipal services.  Even if a community was 
fortunate in acquiring grant funding to install such a system, most have no 
funding available to provide for ongoing maintenance and/or operational related 
costs.  
 
The air quality benefits of traffic synchronization are a subject of controversy. 
Local governments and Caltrans contend that the ability to improve traffic flow 
has a direct impact on the levels of vehicle emissions since these vehicles would 
be subject to fewer stops and subsequent periods of idling or low speeds. CARB 
believes that emissions reductions are relatively small and temporary. 
 
Existing Laws/Regulations 
Capacity improvements and management of the State’s freeway/highway system 
is provided by Caltrans and the California Highway Patrol. Maintenance and 
improvements to local streets are generally provided through a jurisdiction’s 
Public Works and Police/Sheriff Departments. Emissions reductions from traffic 
synchronization are not SIP creditable. 
 
Recommendation 
Allocate funding to a 5-year pilot to evaluate the air emissions benefit of a multi-
jurisdictional traffic management system in which various agencies, including 
Caltrans, agree to deploy ITS technologies and to jointly manage traffic capacity 
within the region.  
 
Benefits 
Determine the air-quality benefits and cost-effectiveness of traffic 
synchronization. 

 
• Objective C: Evaluate/Implement Short Sea Shipping 

See Transportation Work Group Recommendations. 
 

• Objective D: Net metering within same agricultural operation or water 
district. 
See Transportation Work Group Recommendations. 

 
• Objective E: Incentivize use of agricultural biomass for fuel and energy 

production. 
See Transportation Work Group Recommendations. 

 
6. Recommendation 6: Encourage “Green” Local Government 
 

Objectives 
• Objective A: Accelerate Use of Clean Energy Technologies in Municipal and 

State Operations 
Municipalities continue to struggle with increases in operating costs due to 
employee services, energy, and regulatory requirements. Public fleets, such as 
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transit buses and refuse trucks, are also subject to more stringent emissions 
requirements resulting in many public fleet operators providing the “real world” 
testing of evolving clean air technologies that may be used to reduce emissions 
from private fleet operators. Because these standards only apply to public fleets, 
many of these new and cleaner technologies can be more expensive to operate, 
maintain, and can require different types of fuels and/or new infrastructure. 
Although public agencies are willing to participate in improving regional air 
quality, the increase in operating costs can also have a direct impact on the cost of 
providing essential services.  
 
Similar comments apply to State-owned fleets operating in the Valley (e.g. 
CalTrans). 
 
Existing Laws/Regulations 
The California Air Resources Board regulates emissions levels for all motor 
vehicles in the State of California, including state and municipal fleets, although 
the South Coast Air Quality District has also established public fleet standards 
that are even more stringent than those imposed by ARB. 
 
Recommendation 
Amend the Carl Moyer and the San Joaquin Valley Air Pollution Control 
District’s ISR funding guidelines so that they recognize and fully fund the 
incremental cost of vehicles that exceed comparable fleet standards, 
infrastructure, and ongoing operating costs until such applicable fleet and fuel 
standards are homogenized.  Funding should also be earmarked for the 
development of advanced low emissions technologies and fuels such as hydrogen 
and hythene. 
 
The Governor and legislature should set more stringent goals for reducing 
emissions from state-owned fleets operating in the Valley. 
 
Benefits 
For municipalities, the proposed funding would be used to offset the additional 
cost associated with the acquisition of cleaner vehicles and related infrastructure 
improvements. This in turn will accelerate the replacement of municipal fleets 
while providing an opportunity to provide real world testing of advanced low 
emissions technologies and fuels.  

 
• Objective B: Include Air Quality Scoring Criteria in all Municipal and State 

Procurement Contracts. 
Municipal government procurement policies are generally structured so that 
public works projects are awarded to a contractor/vendor who submits the lowest 
bid, although there are situations in which an agency can choose to include special 
provisions to be considered other than the lowest cost. Experience of the 
contractor, subcontractors, special qualifications, life cycle costs, are just a few 
examples of special requirements that an agency can use to award a contract even 
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if a vendor/contractor has not submitted the lowest bid. In some cases, federal law 
also requires public agencies using federal grant funds to include special 
provisions related to disadvantaged or minority businesses, and domestic product 
content. Even though agencies have the flexibility to include special provisions 
for public works projects, many fail to recognize or consider bid alternatives that 
could be used to mitigate the air quality impacts of various public works 
construction projects. 
 
Existing Laws/Regulations 
Procurement policies and procedures are established by individual jurisdictions 
and/or by the federal government in the event that federal funding is used. 
 
Recommendation 
Encourage public agencies within the San Joaquin Valley to include a provision 
that would require vendors/contractors to submit alternative bids that incorporate 
emissions mitigation strategies such as those outlined in the District’s Indirect 
Source Rule. Agencies would then evaluate the cost effectiveness of the clean air 
bid alternative(s) and recommend an award to their Boards accordingly. Agencies 
would work with the District to confirm emissions reductions and determine 
whether there are other funding sources that could be used to offset the cost of a 
clean air bid alternative. 
 
Benefits 
Municipalities in the San Joaquin Valley let contracts valued in the hundreds of 
millions of dollars and are in a unique position to beneficially influence air quality 
mitigation in major works. By including such AQ scoring criteria into all public 
works contracts, significant emissions reductions can be obtained. 

 
• Objective C: Adopt Green Building Standards 

See Land Use, Housing and Agriculture Work Group Recommendations. 
 

• Objective D: Net metering within same agricultural operation or water 
district. 
See Land Use, Housing and Agriculture Work Group Recommendations. 

 
7. Recommendation 7: Accelerate Research of Critical Emissions 
 

Objectives 
• Objective A: Agricultural PM10, PM2.5 and ROG Emissions Research. 

California agriculture is now being regulated in many areas, including the 
requirement to address fugitive PM10 from farming practices.  Specific and 
targeted research is now needed to provide quantitative data on new types of 
practices and equipment the agricultural community can utilize to reduce PM10 
emissions. 
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There is a substantial need to conduct research on fugitive PM10, PM2.5 and 
ROG from agricultural practices.  This includes the need to conduct studies to 
evaluate new approaches to emissions reductions from agricultural operations, 
and to evaluate conservation tillage for its potential emissions reductions and 
expansion to other crops.  In addition, there is a need to conduct comparative 
assessments on new types of agricultural equipment, such as almond harvesters, 
cotton pickers, tillage equipment and many others.   
 
Existing Laws/Regulations 
Fugitive PM10 emissions from agricultural operations are regulated in the San 
Joaquin Valley by Rule 4550 – Conservation Management Practices.  This rule 
requires growers with land in excess of 100 acres to implement five (5) 
conservation management practices (CMPs) for each crop they grow.  These 
CMPs are intended to reduce PM10 emissions from land preparation and 
cultivation, harvesting, unpaved roads, unpaved equipment yards and others 
sources, such as windblown dust and pesticides.   
 
Recommendation 
The Partnership recommends that the ARB work with the District, agriculture, 
academia and other interested stakeholders to evaluate the need and set priorities 
for research on agricultural equipment, agricultural operations such as 
conservation tillage methods, and other approaches for reducing agricultural 
emissions.  Additionally, the Partnership recommends the ARB identify projects 
that could qualify for funding under the Innovative Clean Air Technologies 
(ICAT) program and through other funding sources. It is recommended that the 
proposed evaluation, priority setting and identification of project funding sources 
be completed not later than January 31, 2007. 
 
Benefits 
The emissions reductions benefit from the implementation of Rule 4550 will be 
much more comprehensive and accurate.  More important, it is anticipated that the 
proposed research will lead to new lower emitting equipment or other innovative 
approaches to help farmers reduce PM10, PM2.5 and ROG emissions. 

 
• Objective B: Research Dairy Emissions Sources and Best Available Control 

Technology (BACT). 
Dairy products and cattle sales are California’s most valuable agricultural 
product, worth more than $6 billion per year. Over the last 30 years, the number 
of milk cows has doubled to more than 1.7 million, with most of this growth 
occurring in the San Joaquin Valley, where 80% of the state’s dairy cows now 
reside. This has resulted in a corresponding increase in air emissions from dairies. 
Livestock waste is the second largest source of ROG emissions in the San Joaquin 
Valley and growing faster than any other source (from 8% of ROG inventory in 
1990 to 16% in 2005). For the most part, dairy emissions are area sources of air 
pollution, emitted diffusely (termed “fugitive” emissions). Relatively little is 
known about the efficacy of best available control technologies (BACT) and best 
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available retrofit control technologies (BARCT). In addition, different waste 
management techniques often involve tradeoffs between protecting air and water 
quality. While there are many technology vendors, most of their offerings are 
unproven and lack independent scientific and cost-effectiveness assessment. 
There is very little public funding available for sound third party verification and 
evaluation of emissions control options. Dairy producers fear their investments in 
pollution control measures will prove ineffective.  
 
Existing Laws/Regulations 
SB 700 enacted in 2003 removed permit exemptions from Agriculture, including 
dairies. On June 23, 2005, the ARB adopted a statute for large confined animal 
facilities (1,000 lactating cows and above). The District, obligated to enact BACT 
and BARCT rules by July 2006, established a Dairy Permitting Advisory Group 
(DPAG) to help evaluate options.  Operators must submit permits by January 
2007 for July 2007 implementation. 
 
Recommendations 

1. Secure $7.5 million in state funding to accelerate research and third party 
evaluation of innovative technologies and approaches to dairy waste 
control measures.  

2. Secure $30 million in funding under the 2007 Federal Farm Bill to 
conduct BACT and BARCT demonstration projects. 

3. Establish a working group of regulatory, industry and public interest 
representatives to evaluate long-term systemic approaches to air and water 
pollution control from dairy operations and funding mechanisms that 
enable accelerated adoption of control technologies while retaining 
economic viability for the industry. 

 
Benefits 
Accelerate emissions reductions from dairy operations. Dairy ROG emissions are 
projected to increase from 39 tons/day in 2005 to approximately 52 tons/day in 
2015. These recommendations are targeted to reduce 2013 emissions to under 30 
tons/day. 
 

8. Recommendation 8: Improve Public Understanding of Air Quality Issues and 
Solutions 

 
Objectives 

• Objective A: Conduct Public Education Campaign. 
The air quality regulatory process in the San Joaquin Valley has intensified in 
recent years but the level of public education about the overall issues has not kept 
pace. Previously unregulated major sources of air pollution, e.g. dairies, are now 
being regulated through a District permit process.  A new, ground-breaking 
approach for achieving air quality goals as part of land-use development has been 
adopted under the Indirect Source Rule.  However, a number of experts believe 
that, given the rapid population growth in the Valley and the far more limited 
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pollution-carrying capacity of the air basin compared to other air basins, 
achievement of the new Federal 8-hour ozone standard by 2013 (and the 
comparable PM 2.5 standard) will require significantly more emissions reductions 
from non-traditional sources that are beyond the regulatory scope of existing air 
quality legislation.   
 
Achieving these new standards will depend on several factors including (1) a 
deeper appreciation of the region’s air quality challenge by those actors who are 
currently not subject to air quality regulations, including the general public, 
businesses, NGOs, local governments, and related public institutions, and (2) a 
corresponding willingness on the part of those same actors to initiate behavioral 
change and/or related programs that culminate in measurable emissions 
reductions.  Some public education efforts are underway by state regulatory 
agencies and the District.  However, the funding levels and staff resources 
allocated to these educational programs are insufficient given the magnitude of 
the challenge. 
 
Recommendations 
The Partnership recommends the creation of a public education task force 
convened by Cal/EPA composed of representatives from regulatory agencies, 
public interest organizations, public sector institutions and the private sector. The 
task force will examine the opportunities and constraints to more effective 
strategies for using public education to influence consumer behavior to achieve 
air emissions reductions; conduct a best practices evaluation of successful air 
quality education efforts in California and elsewhere; and recommend options for 
improving funding of air pollution public education. 
 
Benefits 
The proposed evaluation would provide a more objective and systematic 
assessment of whether increased investments in public education would be cost-
effective, and identify the most appropriate strategies, messages, and messengers. 

 
• Objective B: Publish and distribute “user-friendly” Air Quality 

Improvement Plan and Annual Progress Report 
Surveys show that air quality and jobs are the most serious concerns of residents 
of the San Joaquin Valley, yet there is no single entity that is accountable for 
cleaning up the Valley’s air in a way that is consistent with sustainable economic 
development. The U.S. EPA is ultimately accountable for achievement of clean 
air throughout the nation, but it has responsibility for hundreds of air districts; its 
role is primarily one of enforcement of standards; and it is neither chartered nor 
designed to address clean air in the context of sustainable economic development. 
The ARB has is responsible for the development of a State Implementation Plan 
(SIP) for the Valley to comply with EPA standards and it has a role in monitoring 
implementation of all such plans in the State. The District has responsibility for 
stationary sources, but is largely out of play for mobile sources, which are the 
largest contributor to the Valley’s poor air quality. 
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While this approach may be appropriate given the complexity of the issues being 
addressed and the need to divide responsibilities between issues that are most 
appropriately addressed at the federal, State and local level, it does not provide a 
clear focal point for the development, implementation and performance 
monitoring of a creative, comprehensive approach to the Valley’s unique air 
quality issues in the context of other Valley challenges. 
 
Existing Laws/Regulations 
The EPA is responsible for the implementation of the federal Clean Air Act 
(CAA). In addition it regulates the manufacture and use of mobile sources in 
conjunction with ARB.  The ARB is also responsible for the California Air 
Pollution Control Laws, including the California Clean Air Act.  This includes 
responsibility for monitoring the regulatory activity of California's 35 local air 
districts, including the San Joaquin Valley Air Pollution Control District ,which is 
responsible for promulgating rules and regulations for stationary sources in the 
San Joaquin Valley. The Federal Clean Air Act requires that each state prepare 
State Implementation Plans, and in turn, local air districts prepare local SIPs that 
feed into that document. These documents are updated every five years.  

 
Recommendation 
As useful as it might be to have responsibility, authority and accountability for 
cleaning up the Valley’s air rest in a single entity, this is neither practical nor 
politically feasible. The Partnership recommends instead that the District be 
charged with the responsibility of producing an annual report of the Valley’s 
progress against its SIP plan and the recommendations that are made in this 
report. The annual report, to be prepared in close consultation with the ARB, 
would address progress on all mobile and stationary sources and offer 
recommendations where progress is lagging. The report would be written in terms 
that would be easily understood by Valley residents and widely distributed to the 
press and to all major stakeholder groups, including the Partnership Board.  
 
Benefits 
Provide a comprehensive report that will enable all Valley stakeholders to 
monitor progress and propose corrective actions when appropriate. 
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C. At-A-Glance Matrix 
 

Air Quality 
  

Mission Statement 
Enable residents to enjoy healthy air, removing the adverse impacts of poor air quality on health, quality of life and the economy. 

Indicators: Decrease in ozone precursors.  Decrease in particulate matter.  Decrease in number of days with 8-hour ozone exceedances. Increase in the use of clean 
energy. Increase in the use of clean fuels. Decrease in attributable mortality rates.  Decrease in asthma rates.   

Immediate Actions           
(First Year) 

Short Term Actions          
(2-3 Years) 

Intermediate Actions         
(4-6 Years) 

Long-Term Actions           
(7-10 Years) 

Responsible Implementer 

Overall Goals: (1) Achieve EPA mandated standards for 8-hour ozone and PM2.5 by the current attainment date, or as soon as practicable thereafter. (2) Establish 
the San Joaquin Valley as a nationally recognized leader in air quality manangement by achieving the dual goals of healthful air quality and a prosperous economy. 
(3) Engage public support through effective communications of a comprehensive "clean air plan", regular monitoring and reporting of performance vs. plan, and 
clearer accountability for compliance. 
Recommendation 1: Eliminate institutional constraints to air quality improvement. 
Objective A:  Negotiate with U.S. EPA to address federal constraints on alternative compliance emission reduction programs. 
SJVAPCD and ARB to conclude 
negotiations with EPA to provide 
more District latitude for 
alternative compliance programs. 
Initiate implementation.  

Ongoing. Ongoing. Ongoing. SJVAPCD, ARB, US EPA. 

Objective B:  Negotiate with U.S. EPA allowance of SIP credits for incentive programs. 
SJVAPCD to obtain approval for 
incorporation of incentive-based 
programs in SIP. 

Ongoing. Ongoing. Ongoing. SJAPCD, ARB, EPA. 

Objective C:  Work with ARB to identify appropriate criteria for incentive programs in the Valley. 
SJVAPCD and ARB to conclude 
negotiations to enable effective 
implementation of incentive-
based programs described in 
Recommendation 3. 

Ongoing. Ongoing. Ongoing. SJAPCD, ARB. 

Recommendation 2:  Encourage EPA adoption of tighter federal emission control standards. 
Objective A: Recommend that ARB work with U.S. EPA to ensure that On- and Off-Road Heavy Duty Vehicles and equipment comply with applicable new and 
in-use emission standards. 
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ARB and EPA to re-evaluate 
process for determination of in-
use emission rates of vehicles and 
equipment to ensure emissions are 
within expected range. 

Ongoing. Ongoing. Ongoing. ARB, EPA. 

Objective B:  Encourage U.S. EPA to develop the strongest emission control standards for locomotives.  Negotiate with railroads to ensure early introduction of the 
cleanest locomotives into the San Joaquin Valley fleet. 
U.S. EPA adopt and apply Tier 3 
locomotive standards. 

Tier 3 locomotives not yet 
available.  Negotiate Tier 3 
adoption schedule with railroads. 

Replace 10% of fleet per year 
with Tier 3 locomotives. 

40% 0f older locomotives 
replaced. Minimum 7 tons/day 
emission reductions by 2015. 

ARB, SJVAPCD. 

Recommendation 3: Implement incentive mechanisms to accelerate adoption of air quality mitigation technologies. 
Objective A: Establish Air Quality Mitigation Zones (State level designation). 
Establish and fund a San Joaquin 
Valley Air Quality Mitigation 
Zone to accelerate adoption of 
stationary source emissions 
reduction technology and 
encourage investment in clean 
energy and alternative 
fuels.Target funding: $50 
million/year. 

Incentive benefits begin to flow to 
investors. 

Evaluate results and adjust 
program as needed. 

  Valley State Legislators. 

Objective B:  Establish Air Quality Empowerment Zone (Federal level designation). 
Establish and fund a San 
Joaquin Valley Air Quality 
Empowerment Zone to 
accelerate adoption of 
stationary source emissions 
reduction technology and 
encourage investment in clean 
energy and alternative fuels. 
Target funding: $100 
million/year. 

Incentive benefits begin to 
flow to investors. 

Evaluate results and adjust 
programs as needed. 

  Valley Federal Delegation. 

Objective C: Establish and fund a 5-year program to scrap and replace approximately 6,000 gross poluting passenger vehicles per year and achieve 20 tons/day 
emissions reduction over 5 years. 
Define program parameters. 
Secure funding. Initiatiate 
program. (Target funding: $24 
million/year). 

  Evaluate pilot and determine 
continuation, amendment or 
termination. 

  Valley State & Federal 
legislators, Cal/EPA, ARB, 
SJVAPCD. 

Objective D: Establish and fund a 5-year program to scrap and replace approximately 7,500 heavy duty diesel trucks per year and achieve 60 tons/day emissions 
reduction over 5 years. 
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Define program parameters. 
Secure funding. Initiate program. 
(Target funding: $300 
million/year) 

  Evaluate pilot and determine 
continuation, amendment or 
termination. 

  Valley State & Federal 
legislators,  Cal/EPA, ARB, 
SJVAPCD 

Objective E: Establish and fund a 5-year scrap and replace program for off-road equipment to achieve 10 tons/day emissions reduction over 5 years. 
Define program parameters. 
Secure funding. Initiate program. 
(Target funding: $50 
million/year) 

  Evaluate pilot and determine 
continuation, amendment or 
termination. 

  Valley state & federal 
legislators, Cal/EPA, ARB, 
SJVAPCD 

Objective F:  School Bus Fleet Modernization. 
SJVAPCD to administer program 
after infrastructure bond passes. 

Evaluate need for additional funds 
and secure same if needed. 

Average school bus age is at or 
below the CA average. 

  ARB, SJVAPCD, School 
Districts 

Recommendation 4:  Promote Clean Energy Projects. 
Objective A: Establish a San Joaquin Valley Clean Energy Office. 
Launch the office. Begin work on 
demonstration projects and 
technical assistance.  

Continue technical assistance and 
demonstration projects. Raise 
PUC Public Benefit Funds to 
mimimum 100% of contributions. 

Full-scale implementation. Ongoing. Local NGO, CPUC, CA 
Resources Agency.  

Objective B:  Establish San Joaquin Valley Clean Vehical Information Exchange. 
Secure seed funding and launch 
the Exchange. 

  SJVCVIE becomes self-funding.   Local NGO, Valley Federal 
delegation, SJVAPCD. 

Objective C: Implement Community Choice Aggregation Project. 
Launch operation. Ongoing. 20% of new electrical 

generation from lower emissions 
renewable sources. 

Ongoing. Ongoing. Kings River Conservation 
District, Valley state legislators, 
Governor, CPUC. 

Objective D:  Net metering within same agricultural operation or water district. 
Introduce and Pass State 
legislation.  Initiate program. 

Ongoing. Ongoing. Ongoing. Agricultural Industry, Valley 
state legislators, CPUC. 

Objective E: Incentivize use of agricultural biomass for fuel and energy production. 
USDA, SJVAPCD, ARB, CEC, 
PUC and agriculture stakeholders 
develop program guidelines. 

Initiate program implmentation. Ongoing. Ongoing. USDA, SJVAPCD, ARB, CEC, 
PUC, and agriculture 
stakeholders. 

Recommendation 5:  Improve People and Goods Movement. 
Objective A: Evaluate Highway Tolling Option (joint recommendation with Transportation Work Group). 
Initiate technical evaluation and 
conduct stakeholder focus groups. 

Public education of options and 
recommendations. If feasible, 
initiate project design and 
construction. 

Complete project construction. Ongoing. COGs, CalTrans, FHWA. 

Objective B:  Urban Traffic Synchronization Pilot. 
Secure funding and initiate pilot.   Evaluate pilot and decide next 

steps. 
  COGs, CalTrans, SJVAPCD, 

ARB. 

Objective C: Evaluate/Implement Short Sea Shipping. 
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See Transportation Work Group Recommendations. 
Objective D:  Evaluate/Implement Multi-modal Facilities. 
See Transportation Work Group Recommendations. 
Objective E: Evaluate/Implement mass transit options. 
See Transportation Work Group Recommendations. 

 
 
 

Recommendation 6:  Encourage "Green" Local Government. 
Objective A: Accelerate Use of Clean Energy Technologies in Municipal and State Operations. 
Moyer guidelines modified by 
ARB. SJVAPCD implements new 
guidelines. 

Ongoing. Ongoing. Ongoing. Local governments, Governor, 
ARB, SJVAPCD. 

Objective B:  Include Air Quality Scoring Criteria in all Municipal and State Procurement Contracts. 
Council of Governments to 
encourage all local governments. 
Cal/EPA to encourage State 
agencies. 

Monitor use of scoring criteria 
and collect data on emission 
reductions. 

Ongoing. Ongoing. COGS, Local governments, 
Governor, SJVAPCD. 

Objective C: Adopt Green Building Standards. 
See Land Use, Housing and Agriculture Work Group Recommendations (Blueprint project). 
Objective D:  Adopt New Land Use Guidelines. 
See Land Use, Housing and Agriculture Work Group Recommendations (Blueprint project). 
Recommendation 7:  Accelerate Research of Critical Emissions. 
Objective A: Agricultural PM10, PM2.5 and ROG Emissions Research. 
Evaluate needs, set priorities and 
secure funding. Initiate research. 

Continue research and 
development of emission 
reduction strategies. Initiate 
implmentation. 

Continue implementation.   Agricultural Industry, 
SJVAPCD, ARB. 

Objective B:  Research of Dairy Emissions Sources and Best Available Control Technology (BACT). 
Secure funding. Initiate research 
and BACT demosntration 
projects. (Target funding: $37.5 
million) 

Continue research. Conduct 
demonstration projects, and 
initiate BACT implementation 
where appropriate. 

Initiate widespread implmentation 
of BACT 

  SJVAPCD. Dairy Industry, 
Federal Legislators. 

Recommendation 8:  Improve Public Understanding of Air Quality Issues and Solutions. 
Objective A: Conduct Public Education Campaign. 
Evaluate best practices for public 
education. Conduct and analyze 
baseline survey. 

Determine campaign strategies, 
messages and messengers. Initiate 
public education campaign. 

Evaluate campaign results and 
determine next steps. 

  SJVAPCD, ARB, public interest 
organizations, public sector 
institutions, private sector. 

Objective B:  Publish and distribute "user-friendly" Air Quality Improvement Plan and Annual Progress Report. 
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Publish user-friendly SJV Air 
Quality Plan, including SIP plan 
highlights and Partnership 
recommendations. 

Issue annual progress report. Ongoing. Ongoing. SJVAPCD, ARB. 
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IV. Resources for Implementation 
 
As indicated earlier, it is estimated that compliance with the federal 8-hr ozone standard by 2013 
will require investment on the order of $10 billion. Assuming a 60/40 split between private 
sector and public sector investment, public sector funding on the order of approximately $4 
billion is needed. Given other constraints, it is not clear that 2013 standards can be achieved even 
if this level of public sector investment is available. A final determination on this question is not 
possible until the District has completed its SIP. What is clear, however, is that major new or 
expanded incentive programs are needed in order to attain the standards as soon as possible. 
 
The recommendations of the Work Group include three significant 5-year pilot incentive 
programs for accelerated scrap and replacement of gross polluting passenger vehicles, heavy 
duty trucks and heavy duty off-road equipment. Together, implementation of these programs will 
require funding of $374 million/year. This level of investment is expected to generate 
approximately 100 tons/day in emissions reductions over 5 years, up significantly from the 7.5 
tons/day of emissions reductions being generated by existing incentive programs, but is still 
likely to be insufficient for achievement of EPA standards on the mandated dates.  The level of 
investment may need to be revisited after the District completes the SIP. It is important to note 
that this proposed investment by the public sector will be more than matched by the private 
sector. The heavy duty truck fleet modernization program, the largest of the proposed incentive 
programs, anticipates a 60/40 private/public match.  This will require a substantial redirection of 
private funds to support the Valley’s clean air goals. 
 
Additionally, $150 million/year will be required to implement the proposed Air Quality 
Mitigation Zone ($50M/year) and Air Quality Empowerment Zones ($100M/year). The other 
proposed recommendations can be implemented with a budget of about $25 million/year. 
Rounding off, the total funding proposed by the Air Quality Work Group to implement its 
recommendations is $550 million per year. 
 
The Air Quality Work group proposes that implementation funding be obtained from the 
following sources, and recommends appointment of a task force to secure the funding. 
! The Federal Government 
! State Government 
! State Infrastructure Bond (Trade Corridors emissions reduction funds) 
! The Farm Bill  
! Expansion of existing Air District programs 
! Expansion of the Carl Moyer Program 
! Proceeds from possible toll road facilities  
! Local self-help measures 

 
V. Status Report 
 
See Section III.A. for status of overall goals. 
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Appendix K:  Reasonably Available Control 
Technology (RACT) Analysis for Wine Fermentation, 

Wine Storage, and Brandy Aging 
 

I. Executive Summary 
A. Summary of results  
B. Background 
 1. Reasonably Available Control Technology (RACT) 
 2. Wine fermentation, wine storage, and brandy aging 
C. Requirements for this analysis 
D. Approach - Top down Analysis.   
 

II. RACT Background 
A. Clean Air Act Requirements for RACT 
B. Cost Effectiveness Levels – What has EPA approved as RACT across the 

country 
C. Control technologies for wine fermentation and storage that are achieved 

in practice or technologically feasible  
 
III. Industry Background 

A. Winemaking process  
B. Winemaking industry 

 
IV. Cost Effectiveness and RACT Determination for Wine Fermentation 

A. Emission Control Technology For Control of Ethanol Emissions From Wine 
Fermentation Tanks  

1. Background 
2. Emissions Capture System 
3. Adsorption Vapor Recovery 
4. Thermal Oxidation  

  5. Catalytic Thermal Oxidation 
  6. Wet scrubbing (absorption) 
  7. Condensation, Refrigeration, and Cryogenic Systems 

8. Biological Oxidation 
9. Temperature Control of Fermentation 

 B. Cost Effectiveness for Red Wine Fermentation 
  1. Approach of Cost Effectiveness  
  2. Estimation approach and basis 

3. Cost effectiveness estimates 
  4. RACT selection for red wine fermentation 
 C. Cost Effectiveness for White Wine Fermentation 
  1 Estimation approach and basis 

2. Cost effectiveness estimates 
  3. RACT selection for red wine fermentation 
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V. Cost Effectiveness and RACT Determination for control of Ethanol 

Emissions from Wine Storage 
 

A. Emission Control Technology For Control of Emissions From Wine 
storage 
1. Background 
2. Emissions Capture System 
3. Adsorption Vapor Recovery 
4. Thermal Oxidation  

  5. Catalytic Thermal Oxidation 
  6. Wet scrubbing (absorption) 
  7. Condensation, Refrigeration, and Cryogenic Systems 
 
VI.    Cost Effectiveness and RACT Determination for Brandy Aging 
 

 A. Emission Control Technology For Control of Ethanol Emissions From 
Brandy Aging 

  1. Background 
  2. Emissions Capture System 
  3. Thermal Oxidation 
  4. Catalytic Thermal Oxidation 
  5. Adsorption Vapor Recovery 
  6. Wet scrubbing (absorption) 
  7. Condensation, Refrigeration, and Cryogenic Systems 
  8. Biological Oxidation 
  9. Modification of aging warehouse and/or aging operation 
 
 B. Cost Effectiveness for Brandy aging 
  1. Approach for cost effectiveness 
  2. Estimating approach and basis 

   3. Cost effectiveness analysis for brandy aging operations 
   4. Cost effectiveness summary for brandy storage 
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I. EXECUTIVE SUMMARY 
 
A. Summary of results  
 
This report constitutes the technical and economic analysis conducted by the San 
Joaquin Valley Unified Air Pollution Control District (District) to determine the 
appropriate level of Reasonably Available Control Technology (RACT) for wine 
fermentation, wine storage tanks, and brandy aging operation.  Based on the results of 
the analysis, the District believes that there is no feasible RACT-level control for wine 
fermentation, wine storage tanks, and brandy aging because of the following reasons:  

• Currently, there is no achieved in practice control technology to control VOC 
emissions from wine fermentation or brandy aging.  

• Technologically feasible control options to reduce VOC emissions from wine 
fermentation and wine storage tanks are not economically feasible.  The 
estimated cost effectiveness is $32,000 to $48,000 per ton for red wine 
fermentation, $18,000 to $52,000 per ton for white wine fermentation, and 
$38,000 to $84,000 per ton for wine storage tanks.  These cost effectiveness 
values exceed the threshold generally established by EPA for sources subject to 
existing Control Technique Guidance documents (CTGs)1, which is about $4,400 
per ton of VOC ($2,000 per ton 1980 dollars adjusted to 2007 dollars)2.  There is 
also concern that emissions control could contaminate the product or impact 
wine quality and consistency. 

• For brandy aging emissions control, the estimated cost effectiveness is about 
$1,000 per ton of VOC for catalytic oxidizer to $5,300 per ton for water scrubber.  
Although these values appear to be economically reasonable in comparison with 
the $4,400 per ton threshold generally established by EPA for sources subject to 
existing CTGs, the District believes that there is no feasible RACT-level control 
because the control technology has not yet been installed, operated and 
evaluated.  A brandy facility operator was recently issued an Authority to 
Construct permit by the District.  As such, control of brandy aging emissions 
could not be considered as achieved in practice at this time until after a few years 
when it can be determined that there would be no adverse impacts on aging 
operation and most importantly on the quality or consistency of the product.  (See 
discussion in Section B.1 and Section VI of this report.)   

   
To determine RACT, the District researched control technologies that may have been 
achieved in practice, as well as controls that may be technologically feasible for wine 
fermentation, wine storage tanks, and brandy aging.  Even though the cost 
effectiveness of controlling emissions from wine storage tanks has been determined to 
be economically infeasible, the District considered the use of pressure vacuum valves 

                                            
1 May 18, 2006 Memorandum from William T. Harnett, Director of air Quality Policy Division, to Regional Air 
Division Directors. “RACT Qs & As – reasonably Available Control Technology (RACT): Questions and 
Answers”.  On page 2, answer to question #6 stated that: “EPA has never issued a general cost of control for VOC, 
but costs of control in CTGs generally ranged around $2000/ton in 1980s dollars.”      
2 Cost effectiveness value in 2007 dollars based on an 3% average inflation rate = $2000/ton x (1.03)27 yrs = 
$4,443/ton 
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and temperature control as achieved in practice BACT because they are in-place on 
virtually all wine storage tanks located in the District.   Since there are no achieved in 
practice emission control technologies for wine fermentation or brandy aging and the 
fact that these source categories have never been controlled by other states in the 
nation or worldwide, the District evaluated control options that may be technologically 
feasible.  The control technologies that were evaluated include thermal oxidation, 
catalytic thermal oxidation, regenerative thermal oxidizer, wet scrubbing (absorption), 
adsorption vapor recovery, and condensation, refrigeration, and cryogenic systems).  
These technologies are exhaust-type controls, which require the installation of ducting 
system to capture the emissions from the tanks and then sent to the control device for 
destruction or adsorption/absorption of VOC.  Biological oxidation and temperature 
control of fermentation have been determined to be not technologically feasible. A 
detailed discussion of each control option is presented in Section IV of this report.   
 
B. Background 
 
1. Reasonably Available Control Technology (RACT) 
 
EPA defines RACT in the Strelow memorandum3 as: “the lowest emission limitation that 
a particular source is capable of meeting by the application of control technology that is 
reasonably available, considering technological and economic feasibility.”  Documents 
that are useful in establishing RACT include EPA’s Control Technique Guidance 
documents (CTGs), Alternative Control Technique guidelines (ACTs), Maximum 
Achievable Control Technology (MACT), National Emission Standards for Hazardous 
Air Pollutants (NESHAP), New Source Performance Standards (NSPS), EPA’s 
RACT/BACT/Lowest Achievable Emission Reduction (LAER) Clearinghouse, 
regulations adopted in other California air districts, other states in the nation or other 
countries.  There are no CTG, ACT, MACT, NESHAP, NSPS, RACT, BACT, LAER or 
other federal documents that could be used to establish the appropriate RACT level for 
this source category.  In fact District staff were unable to find any examples of any wine 
fermentation or branding aging emissions control currently being implemented either 
nationally or worldwide.  District Rule 4694 (Wine fermentation and Storage Tanks) is 
the first regulation in the world requiring VOC control from wine fermentation and 
storage tanks. In the absence of achieved in practice control technology for wine 
fermentation or brandy aging, the District conducted a technical and economic analysis 
of all possible control options to determine RACT.  The District believes that there is no 
feasible RACT-level control because none of the candidate controls are economically 
feasible.  The unit cost for emissions reductions from wine fermentation and storage is 
very high compared to controls for other existing sources mandated-to-date by the 
District or other air quality agencies in California.  It is important to mention that even 
though the unit cost of emissions reduction is very high for wine storage tanks, the 
District considers pressure vacuum (PV) valve as achieved-in-practice Best Available 
Control Technology since most storage tanks already have existing PV valves.    
 
                                            
3 The Strelow RACT Memorandum, published in BNA Environmental Reporter, December 9, 1976, pages 1210-
1212. 
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Recently, the District has issued an Authority to Construct permit for one brandy aging 
facility which has been proposed for purposes of generating Certified Emissions 
Reduction Credit (CERs) to offset the required wine fermentation emissions reduction 
required by Rule 4694 (Wine Fermentation and Storage Tanks).  The proposed facility 
will modify an existing brandy aging warehouse to make it meet the EPA Test Method 
204 requirements for a Permanent Total Enclosure so that the ethanol emissions could 
be captured and destroyed using regenerative thermal oxidizer technology.  However, 
the provisions of the permit requiring the operation of the capture and control system 
are provisional, based upon successful demonstration that the operation of the controls 
does not result in unacceptable impacts on brandy quality or consistency.  Therefore, 
the District believes that, at this time, there is no feasible RACT-level control for brandy 
aging emissions until such time when the facility operator could successfully determine 
that the control would have no adverse impact on product quality or the aging process.   
 
2. Wine fermentation, wine storage, and brandy aging operation 
 
Wine is an alcoholic beverage produced by fermentation of sugars in fruit juices, 
primarily grape juice.  “Fermentation, the process which converts grape juice to wine, 
occurs via anaerobic breakdown of organic compounds, by action of microorganisms or 
their extracts, to products simpler than the starting substrate.  With wine, breakdown of 
grape juice is caused by yeast.  The yeast provides complicated enzymes that, in the 
presence of sugar, form alcohol, carbon dioxide, glycerin, and other products.  The 
amount of time required to complete fermentation is a function of fermentation 
temperature, at 55 to 600F, wines are fermented in 7 to 10 days, while at 75 to 800F, 
wines take 3 to 6 days to ferment.”4  In commercial wineries fermentation commonly 
occurs in fixed-roof steel tanks (fermenters) by inoculation of must with yeast.  After 
fermentation, wine is transferred a number of times between storage tanks to perform 
various finishing operations such as “racking” (decantation for separation of sediment), 
filtration, malolactic fermentation (breakdown of malic acid to lactic acid and carbon 
dioxide).   
 
Brandy is prepared by distilling fermented grape juice and then aging the distilled 
product in wooden casks (usually oak) which colors it, mellows the palate, and adds 
additional aromas and flavors. The changes that occur during the aging process are the 
result of interactions between the aging brandy and the oak barrel, driven by the 
conditions of the surrounding atmosphere which may have both diurnal and seasonal 
variation. Both ethanol and water evaporate from the surface of the barrel during the 
aging process with the rate of evaporation (and the style of the brandy) depending upon 
both the porosity of the barrel and the atmospheric conditions of the storage among 
other factors.  The average brandy aging period is about 2 to 3 years.  A detailed 
discussion of brandy making and aging process is presented in Section VII.   
 
 
 
                                            
4 California Air Resources Board (ARB) 8/06/03 Draft Technical Assessment Document “Strategies and Costs for 
Winery Ethanol emission Control”. 
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C. Requirements for RACT Analysis 
 
The District adopted Rule 4694 (Wine Fermentation and Storage Tanks) on December 
15, 2005.  The rule was submitted to the California Air Resources Board and was 
transmitted to the United States Environmental Protection Agency (EPA) on June 16, 
2006 for inclusion in the state implementation (SIP).  On October 16, 2006, EPA Region 
IX provided written comments expressing similar concerns as those previously 
discussed by EPA correspondence to the District in October and December 2005, and 
March and June 2006.  Basically, EPA required the District to demonstrate that Rule 
4694 meets RACT.  EPA indicated that the analysis of RACT should systematically 
consider all possible controls for the sources and explain why rejected controls are 
technically or economically unreasonable to require.   
 
D. Approach - Top down Analysis.  
 
The District used a “top-down analysis” approach to determine the appropriate RACT-
level control for reducing emissions from wine fermentation, wine storage, and brandy 
aging operations.  A top-down analysis consists of (1) identifying technologically 
feasible control technologies for the emission source category; (2) eliminating infeasible 
control technologies; (3) calculating and analyzing cost effectiveness of available control 
technologies; and (4) selecting RACT based on most cost effective control technology 
option.  A detailed top-down analysis for this source category is presented in Section IV 
of this report. 
 
II. RACT BACKGROUND 
 
A. Clean Air Act Requirements to Implement RACT 
 
In the San Joaquin Valley Air Basin (SJVAB), monitored levels of ozone exceed 
National Ambient Air Quality Standards (NAAQS), which are set at levels that protect 
public health and welfare.  Consequently, EPA has classified the SJVAB’s air quality as 
serious for its nonattainment designation for the federal eight-hour ozone NAAQS.  
Under the now revoked federal one-hour ozone standard, the SJVAB was classified as 
extreme nonattainment.  As nonattainment area, Section 182(b)(2) and elsewhere in the 
Clean Air Act, the District is required to implement RACT for all NOx and VOC major 
sources within its jurisdiction.  Wine fermentation and storage is a major VOC source, 
and as such RACT for this source category needs to be implemented.  In addition, 
pursuant to the one-hour Ozone Attainment Demonstration Plan the District adopted 
Rule 4694 (Wine Fermentation and Storage Tanks) on December 15, 2006 to 
implement Best Available Retrofit Control Technology (BARCT).  Upon submission of 
Rule 4694 to EPA for inclusion into the State Implementation Plan (SIP), EPA required 
the District to demonstrate that the rule implements RACT.  To demonstrate RACT EPA 
stated that the analysis should systematically consider all possible control options and 
why rejected controls are technically and/or economically unreasonable to require. This 
report constitutes the District’s analysis of possible control options that may be 
technologically and economically feasible to determine the appropriate RACT 
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requirements.  Based on the analysis, the District believes that there is no feasible 
RACT-level control for this source category due to reasons discussed above in Section 
I.A as well as the detailed analysis presented in Section IV.      
 
B. Cost Effectiveness Levels – What has EPA approved as RACT across the 

country? 
 
Based on EPA’s definition of RACT and the fact that there are no existing federal 
control requirements or technical guidance documents for controlling emissions from 
wine fermentation, wine storage, or brandy aging the District evaluated candidate 
control options that could be used to establish RACT requirements.  In evaluating 
“economic feasibility” of requiring emission control, the District researched what EPA 
has historically considered as cost effective when adopting CTGs or other federal air 
emissions regulations.  According to an EPA memorandum5, the cost effectiveness for 
CTGs generally ranged around $2,000 per ton (1980 dollars), or $4,400/ton (adjusted to 
2007 dollars).  The District is not aware of any other EPA guidance that specifically 
states a cost effectiveness level that is acceptable for RACT.  In the absence of a 
specific EPA threshold, the District believes that it is reasonable to judge economic 
feasibility or infeasibility based on what the District has historically mandated for other 
source categories. The District believes that high unit cost of emissions reduction shown 
in Section IV is “economically infeasible” to mandate so there is no feasible RACT-level 
control for this source category.   
 
C. Control technologies for wine fermentation, wine storage tanks, and brandy 

aging that are achieved in practice or technologically feasible  
 
Wine fermentation and wine storage tanks 
 
After conducting research of technical documents relevant to wine fermentation 
emissions control, the District has determined that there are no technologies that have 
been achieved in practice or currently being used to control wine fermentation 
emissions.  In the absence of achieved in practice control technologies, the District 
analyzed all possible options for VOC emissions control to determine their technological 
and economic feasibility.   The control options that were analyzed are thermal oxidation, 
catalytic thermal oxidation, regenerative thermal oxidizer, wet scrubbing (absorption), 
adsorption vapor recovery, and condensation/refrigeration/ cryogenic systems.  
Biological oxidation and temperature control of fermentation are not technologically 
feasible as discussed in Section IV of this report.   
 
The District conducted separate analysis for red wine and white wine because of 
fermentation processing differences, duration of fermentation, and emission factors.  
The analysis considered all possible control options for VOC and their respective costs 

                                            
5 May 18, 2006 Memorandum from William T. Harnett, Director of air Quality Policy Division, to Regional Air 
Division Directors. “RACT Qs & As – reasonably Available Control Technology (RACT): Questions and 
Answers”.  On page 2, answer to question #6 stated that: “EPA has never issued a general cost of control for VOC, 
but costs of control in CTGs generally ranged around $2000/ton in 1980s dollars.”      
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as listed in the tables below.  The annual costs are based on the assumption that 
controls are maximized and multiple tanks are ducted to a single control device.  The 
unit cost is expected to be higher for single tank control compared to manifolding 
multiple tanks, and therefore single tank controls were not analyzed.  Furthermore, the 
District does not believe that controlling only large tanks (fermenters) is a viable option 
because operators would likely shift their fermentation process to smaller uncontrolled 
tanks, thereby resulting to no achievable emissions reduction. 
 
The analysis demonstrated that all possible control options that may be technologically 
feasible to reduce VOC emissions from wine fermentation and wine storage tanks are 
not economically feasible.  The cost effectiveness of controlling red wine fermentation is 
about $32,000 to $48,000 per ton of VOC reduced for a system that includes a Clean-
in-place (CIP) process.  Without a CIP, the red wine control cost is about $15,000 to 
$30,500 per ton VOC reduced.  For white wine fermentation, the cost effectiveness is 
about $18,000 to $52,000 per ton of VOC reduced. Note that the $15,000 and $18,000 
per ton values are for carbon adsorption control, which is conservatively low because it 
does not include the cost to regenerate the spent carbon either onsite or offsite.  Carbon 
adsorption control cost will be higher if carbon regeneration cost is included (ARB Draft 
Technical Assessment Document6 estimated carbon adsorption cost effectiveness of 
$44.09 per pound, or $88,180 per ton).  It is important to mention that a control system 
which includes a CIP would be required as part of standard fermentation operation 
process and to prevent possible cross-contamination of wine products due to the spread 
of microbes via ductwork, especially for multiple tanks that are manifolded together 
using a single capture and control device.  The cost effectiveness of controlling 
emissions from wine storage tanks is about $38,000 to $84,000 per ton of VOC 
reduced.  The estimated cost effectiveness of about $204,000/ton of VOC for pressure 
vacuum (PV) valves to control emissions from wine storage tanks is not economically 
feasible.  The District, however, considers the use of PV valves as achieved in practice 
BACT because they already in-place on virtually all existing winery storage tanks within 
the District.     
 
The estimated cost effectiveness control options that may be technologically feasible for 
controlling VOC emissions from wine fermentation and wine storage emissions exceed 
the cost effectiveness threshold generally established by EPA for sources that are 
subject to CTGs as discussed below, and therefore can not be considered economically 
reasonable as RACT.  As such, the District believes that there is no feasible RACT-level 
control for this source category.  A detailed discussion of the cost analysis is presented 
in section IV of this report.    
 
It is important to mention that the costs of controlling emissions from wine fermentation 
and storage are significantly much higher compared to the costs of control for other 
existing sources mandated-to-date by the District or other air quality agencies in 
California.  Furthermore, it exceeds the threshold generally established by EPA for 
Control Technique Guidance documents (CTGs), which is around $2,000 per ton (1980 
                                            
6 California Air Resources Board (ARB) 8/06/03 Draft Technical Assessment Document “Strategies and Costs for 
Winery Ethanol emission Control”, Table B-4, page 115. 
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dollars)7.  Adjusted to 2007 dollars based on average annual inflation of 3%, the cost 
effectiveness of CTG8 is about $4,400/ton.   
 
The following tables summarize the results of the District’s evaluation of technologically 
feasible control options.  Section IV of this report presents detailed discussion of cost 
estimation methodology, sources of cost data, and assumptions/conditions used in 
estimating the capital investment cost, direct annual cost, and indirect annual cost, as 
well as annualized cost of feasible control options.   
 

Total Annualized for VOC Control of Red Wine Fermentation 
Includes Site Specific Costs, Clean–in-place (CIP), Maximum Vapor Rate Basis 

 Thermal 
Oxidizer 

Catalytic 
Oxidizer 

Regenerative 
Thermal 
Oxidizer 

Refrigerated 
Condenser 

Water 
Scrubber 

Carbon 
Adsorption 

Total 
Annualized 
Cost  ($) 

6,290,000 5,517,800 4,732,500 4,555,400 5,791,300 4,420,800 

Cost 
effectiveness 
($/ton VOC)  

48,300 41,300 36,400 35,300 44,900 32,300 

 
Total Annualized for VOC Control of Red Wine Fermentation 

Non-Site Specific Costs, No Clean–in-place (No CIP) Managed Vapor Rate Basis 
 Thermal 

Oxidizer 
Catalytic 
Oxidizer 

Regenerative 
Thermal 
Oxidizer 

Refrigerated 
Condenser 

Water 
Scrubber 

Carbon 
Adsorption 

Total 
Annualized 
Cost  ($) 

3,968,100 3,113,500 2,286,100 2,174,100 2,965,000 2,090,800 

Cost 
effectiveness 
($/ton VOC) 

30,500 23,300 16,700 16,900 23,000 15,300 

   
Total Annualized for VOC Control of White Wine Fermentation 

Non-Site Specific Costs, No Clean–in-place (No CIP), Managed Tank Flow 
 Thermal 

Oxidizer 
Catalytic 
Oxidizer 

Regenerative 
Thermal 
Oxidizer 

Refrigerated 
Condenser 

Water 
Scrubber 

Carbon 
Adsorption 

Total Annualized 
Cost  ($) 

3,098,900 2,244,300 1,416,900 1,304,900 1,412,400 1,221,500 

Cost effectiveness 
($/ton VOC) 

52,100 35,700 21,500 20,900 22,600 18,400 

                                            
7 May 18, 2006 Memorandum from William T. Harnett, Director of air Quality Policy Division, to Regional Air 
Division Directors. “RACT Qs & As – reasonably Available Control Technology (RACT): Questions and 
Answers”.  On page 2, answer to question #6 stated that: “EPA has never issued a general cost of control for VOC, 
but costs of control in CTGs generally ranged around $2000/ton in 1980s dollars.” 
8Cost effectiveness value in 2007 dollars based on 3% average annual inflation rate = $2000/ton x (1.03)27 yrs = 
$4,443/ton 
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Storage Tank Emission Control Technology Analysis 
Wine storage tanks perform two functions in the winery: 

••••    Facilitation of post-fermentation processing operations such as racking, filtration, 
malolactic fermentation and bottling. In this role, the typical storage tank is filled and 
emptied several times per year and functions as a process vessel. 

••••    Storage of wine between processing operations up to the final operation of bottling. 
In this role, the objective is to avoid oxidation of the wine by both minimizing the 
wine temperature and the exposure of the wine to air. 

 
Emissions from storage tanks consist of both working losses and breathing losses. 
Working losses occur as a result of the displacement of the vapor space of the tank into 
the atmosphere due to tank filling operations. Working losses are primarily a function of 
tank throughput and the temperature and ethanol content of the wine. Breathing losses 
are the result of diurnal heating and cooling caused by the effect of atmospheric 
conditions on the contents of the tank. For a well-insulated tank, breathing losses will be 
negligible. 
 
The table below summarizes the result of the District’s evaluation of technologically 
feasible control options for storage tanks and their corresponding annualized costs as 
well as cost effectiveness.  Section IV presents detailed discussion of cost estimation 
methodology, sources of cost data, and assumptions/conditions used in estimating the 
capital investment cost, direct annual cost, and indirect annual cost, as well as 
annualized cost of feasible control options.  The analysis also indicated that PV valve 
and temperature control of storage tanks are not cost effective.  However, since PV 
valves are currently being used on virtually all wine storage tanks within the District, 
they are considered as achieved in practice BACT and more stringent than RACT.   
 

Total Annualized for VOC Control of Wine Storage Tanks 
Non-Site Specific Costs, No Clean–in-place (No CIP) 

 Thermal 
Oxidizer 

Catalytic 
Oxidizer 

Regenerative 
Thermal 
Oxidizer 

Refrigerated 
Condenser 

Water 
Scrubber 

Carbon 
Adsorption 

Total 
Annualized 
Cost  ($) 

272,400 184,200 210,600 285,800 129,500 251,900 

Cost 
effectiveness 
($/ton VOC)  

75,700 51,200 58,500 83,800 38,000 70,000 

 
 
Brandy Aging 
 
The District is not aware of any brandy aging facility in the nation or worldwide that is 
currently controlling its ethanol emissions. In fact, the only known whiskey aging facility 
that was issued a Part 70 operating permit (Permit No. T 137-6928-00011 in December 
2002) by the Indiana Department of Environmental Management (IDEM) is Joseph E. 
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Seagram & Sons, Inc. in Ripley County, Indiana.  District staff reviewed the permit and 
found that there were no VOC control requirements specifically indicated for whiskey 
aging process. Therefore, the District believes that since IDEM (or EPA Region III which 
is the oversight agency for IDEM) did not require VOC control of the whiskey aging 
emissions, there is no feasible RACT-level control for similar distilled spirits like brandy.   
However on August 4, 2004, the Indiana Office of Environmental Adjudication [2004 
OEA 58 (03-A-J-3003)]9 ordered the IDEM commissioner to rescind the permit for the 
Seagram facility.   The District staff cannot find any facility in the nation that are 
mandated to control of brandy, whiskey or similar other distilled spirits.  In the absence 
of achieved in practice control technologies, the District analyzed all possible control 
options for general VOC controls to determine their technological and economic 
feasibility.   The control options that were analyzed are thermal oxidation, catalytic 
thermal oxidation, regenerative thermal oxidizer, wet scrubbing (absorption), adsorption 
vapor recovery, biological oxidation, and condensation/refrigeration/cryogenic systems. 
The estimated cost effectiveness analysis of controlling brandy aging emissions is about 
$1,000 to $5,300 per ton of VOC reduced as indicated below.    
 
 

Total Annualized for VOC Control of Brandy Aging 
 Thermal 

Oxidizer 
Catalytic 
Oxidizer 

Regenerative 
Thermal 
Oxidizer 

Refrigerated 
Condenser 

Water 
Scrubber 

Carbon 
Adsorption 
 

Biofilter 

Total 
Annualized 
Cost  ($) 

569,700 351,400 410,320 410,700 1,723,400 454,500 781,100 

Cost 
effectiveness 
($/ton VOC) 

1,700 1,000 1,200 1,300 5,300 1,300 2,300 

 
 
III. Industry Background 
 
A. Winemaking process  
 
Wine production is predominantly a seasonal event, coinciding with the grape harvest 
season. Wine making involves three major steps: grapes are harvested, crushed, and 
then fermented.   The wine fermentation step is typically a batch process.  Within the 
San Joaquin Valley, about 97% of wine production occurs in the months of August 
through December.  Fermentation is at its peak during September through October.  
About 74% of wine fermentation occurs within those months.  During the peak of the 
grape harvest, wineries processing millions of gallons of wine annually will operate 24 
hours per day, seven days of the week.  For a given fermenter, it is possible to run one 
fermentation batch after another throughout the harvest season.  Between each batch, 

                                            
9 2004 OEA 58 (03-A-J-3003) - Objection to the Issuance of Part 70 Operating Permit No. T-137-6928-0001 for 
Joseph Seagrams & Sons, Inc., Ripley County, Indiana.   
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the fermenter is sterilized in accordance with U.S. Food and Drug Administration 
requirements and readied for a new fermentation batch.   
 
Seasonal throughput for a single fermenter varies from year to year and winery to 
winery.  Assuming a fermentation season of 60 to 90 days, and a batch time of 5 days 
for red wine and 10 days for white wine, theoretical throughput for a single fermenter 
could be 12 to 18 batches for red wine and six to nine batches for white wine.  
According to the Wine Institute, this theoretical throughput is seldom achieved.  The 
Wine Institute estimates that over 85% of wineries process 6 batches or less per tank, 
and 67% process 4 batches or less.  According to a Wine Institute survey of nine large 
wineries operating in the District, the maximum number of batches for red and white 
wine was 18 and 8 batches respectively.   
 
Quantitative characterizations of fermentation emissions will vary from winery to winery 
and within a winery.  Emissions produced during fermentation depend upon process 
parameters, such as sugar content of the must, degree of temperature control, and type 
of wine being produced.  During the fermentation process, glucose and fructose in must 
undergo reaction by yeast activity and produce ethanol and carbon dioxide (CO2).  The 
amount of ethanol emitted to the atmosphere depends on the fermentation temperature 
and duration, the sugar content of the must, and the volume of must.  Because of their 
higher fermentation temperatures, shorter fermentation periods, and the presence of the 
cap, fermentation emissions per batch are higher for red wines than white wines.  VOC 
concentrations and airflow rates for red wines reach higher peak values and vary more 
significantly than those encountered in white wine fermentation. 
 
B. Winemaking Industry 
 
Seventy percent of the State of California’s wine production occurs within the District.  
The majority of wine production in the District occurs at large wineries, with annual wine 
production capacities of tens of millions of gallons.  In 2002, 18 wineries in the District 
had annual permitted production volumes ranging from 5 million to greater than 50 
million gallons.  These 18 wineries accounted for 95% of the District’s emissions from 
wine fermentation.  Of the 109 wineries operating in the SJVAB in 2002, 70% of the 
wineries had annual production volumes of less than 200,000 gallons, and 58% of the 
wineries had annual production volumes of less than 2,000 gallons.  Ethanol constitutes 
the predominant VOC emissions from wine fermentation and storage tanks.   
 
Fermenters in use at large wineries in the District range in size from about 25,000 
gallons to 600,000 gallons.  Most fermenters have manhole located on the roof of the 
tank that is open during fementation.  Emissions are vented through the manhole 
without the aid of mechanical equipment (e.g., fans).  Of the 4,533 total permitted wine 
tanks in the District, about 32% or 1,457 tanks are used exclusively for wine storage; 
about 10% or 448 tanks are used exclusively for wine fermentation; and 58% or 2,628 
tanks are used as both fermenters and storage tanks.   
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IV. Cost Effectiveness and RACT Determination for Wine Fermentation 
 

A. Emission Control Technology For Control of Ethanol Emissions From 
Wine Fermentation Tanks  

1. Background 
Ethanol is the primary VOC produced during wine fermentation. Previous 
researchers10 have demonstrated that ethanol is released to the atmosphere 
primarily as a result of equilibrium between the gas phase and the liquid phase of 
the fermenting wine. The liquid phase is mostly water with the minor components 
consisting of sugars, and ethyl alcohol. The gas phase is mostly carbon dioxide with 
trace amounts of water and ethyl alcohol. The gas stream leaving a fermentation 
tank varies in ethyl alcohol concentration and flow rate depending on the 
fermentation temperature, the volume of fermenting juice in the tank, and how 
complete the conversion of sugar to ethyl alcohol has progressed. Higher 
fermentation temperature and greater liquid volumes in the tank cause a greater 
emission rate.  Fermentation is a batch process, with typical frequencies at two to 
four batches per month over a three-month crush period.  Both the flow rate of the 
vent stream and the uncontrolled emission rate of ethanol are highly variable over 
the time of fermentation. In addition, red wine fermentations occasionally become 
unstable resulting in a “foam-over” of the tank contents (similar to the results of 
shaking an open carbonated beverage).  Foam-overs can forcefully discharge 
thousands of gallons of liquids from the fermentation tank into the air.  To be 
considered technologically feasible, an emission control system must be able to 
operate reasonably under this batch operation scenario and be able to 
accommodate occasional foam-overs without contaminating co-connected tanks. 
Additionally, wine is a both a food grade product and a consumer product whose 
consumer acceptance is heavily influenced by style issues. Therefore, to be 
considered technologically feasible, an emission control system must 1) be 
designed to operate in accordance with the cleanliness and sanitation standards of 
the wine industry, the U.S. Food and Drug Administration, and with other 
requirements of state and local health authorities and 2) have no impact on the 
operation of the fermentation tank with respect to style, quality, or consistency of 
quality of the wine produced. 
The US EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database contains case-
specific information on the "Best Available" air pollution technologies that have been 
required to reduce the emission of air pollutants from stationary sources (e.g., 
power plants, steel mills, chemical plants, etc.).  This information has been provided 
by State and local permitting agencies.  The RBLC contains no examples of 
controlling wine fermentation emissions.  Additional literature searches produced no 
examples of fermentation emission control being implemented worldwide. 

                                            
10 Modeling and Prediction of Evaporative Ethanol Loss During Wine Fermentations, Williams and Boulton, Am. J. 
Enol. Vitic., Vol 34, No. 4, 1983. 
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The District has prepared a BACT guideline for Ethanol Fermentation Process 
Tanks (Guideline 4.12.4) for ethanol production from corn fermentation.  Guideline 
4.12.4 establishes a 99.5% VOC emissions control efficiency using a fermentation-
wet scrubber vented to a CO2 recovery plant with a condenser and high-pressure 
scrubber; or equivalent. 
Differences between wine fermentation and ethanol for fuel production necessitates 
consideration of alternative control technologies.  Of specific concern is treatment of 
the wastewater from the wet scrubber.  During corn fermentation, waste water from 
the wet scrubber is conveyed back to a slurry tank and reused in the manufacturing 
process.  Wine is a food product and for food safety reasons, the return of the 
waste water to the wine is not possible.  As a control technology for wine 
fermentation, wet scrubbers would require alternative wastewater treatment or 
disposal methods.  Guideline 4.12.4 identifies thermal oxidation with 98% VOC 
control as an alternative technology.  Thermal oxidizers have been successfully 
used in different industrial settings operating in the District and are readily available.   
A review of established control technologies indicates that the following would be 
potentially applicable to the control of ethanol emissions from fermentation tanks: 
1. Oxidation (conversion of the VOC to CO2); 
2. Absorption (“scrubbers”, which transfer the VOC in air emissions to a liquid waste 
stream); 
3. Adsorption (often using activated carbon, which transfers the VOC in the air onto 
a solid substrate); 
4. Condensation (conversion of the VOC gases into liquids); and  
5. Biological control systems (e.g., bio-filters or bio-scrubbers) 
6. Temperature control of fermentation (refrigeration) to reduce the evaporative 
ethanol emissions. 
Review of the identified control technologies above indicates that options 1 through 
5 are all classified as capture and control systems and therefore all share a 
common requirement for a capture system. Since the capture system is common to 
these options, issues regarding the installation of such a system on fermentation 
tanks are also common and will thus be considered independent of the control 
technology selected.   
Each of the identified technologies, the common capture system and their potential 
application to wine fermentation is discussed in the following: 
2. Emissions Capture System 
The generic capture system consists primarily of a tank interface for connection of 
ductwork to the tank(s), ductwork running from the tank(s) to the control device 
including valving and instrumentation, and a separation device (knock out vessel) to 
prevent entrained liquids in the vent stream (such as might occur in a foam-over) 
from entering the control device and potentially damaging it. Most of the 
technological uncertainties and potential issues associated with the installation of 
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capture and control systems on fermentation tanks are associated with the 
operability of the ductwork (capture) system and the potential impact of the 
ductwork system on the fermentation tank operation. Essential fermentation-specific 
features of the ductwork system are: 

••••    The system must connect multiple tanks to a common control device. Reasons 
for this feature include: 

- The batch nature of the fermentation tank operation requires that multiple 
tanks be manifolded together to provide an averaging effect for reasonably 
continuous operation of a common control device. Due to the batch operation 
of each tank, the design capacity of a control device dedicated to a single tank 
would only be needed a few hours per week at the most and would operate a 
significant amount of time with zero or near-zero flow from the tanks. The 
result would be excessive operating cost for the control device and/or 
excessive turndown and cycling of the control device. 

 - Installation of a dedicated control device for each tank would be prohibitively 
expensive since the compact layout of essentially all wineries generally 
dictates that the control device be installed at some distance from the tank, 
requiring a significant dedicated run of ducting from each tank to the remote 
location of the control device. In particular, red wine fermentation tanks are 
installed in close proximity with the grape receiving, crushing, pressing and 
other material handling equipment due to the requirements to handle solid 
materials in these tanks and it is expected that essentially all such 
installations would require remote location of the control device due to lack of 
plot space in the vicinity of the fermentation tanks. Since large wineries have 
hundreds of tanks including 40-60 red wine fermenters, installation of a 
dedicated control device for each tank would be extremely inefficient from 
both a capital investment standpoint (excessive investment in ductwork and 
control devices) and would require excessive utilization of plot space for siting 
numerous control devices in the winery. 

••••    The system must be capable of handling entrained liquids from the 
fermentation tanks and of preventing cross-contamination between tanks. A 
reasonable design will include features to avoid entry of entrained liquid from 
each tank into the common header that interconnects the tanks and will then 
continuously slope the main header from a high point, where the tank connects 
to the header, down to the knock out vessel located at the control device to 
ensure that liquids entering the header are not distributed to any of the 
connected tanks. A design approach for minimizing the entry of liquids from the 
tank to the main header has been proposed in the Eichleay study for the Gallo-
Livingston Winery11 in which a motor operated isolation damper is installed in 
the branch duct from each tank to the main header. Closure of these valves 
would be actuated by a control system based on sensing a foam-over condition 
in the tank. In the event of a foam-over and a closure of the isolation damper, 
an individual tank vent system must also be provided to release the gases to 

                                            
11  Eichleay Engineers, Fermenter VOC Emissions Control Cost Estimate, 2005. 
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the atmosphere to avoid over-pressure on the tank. The basic proposed design 
includes a frangible duct connection at the tank with an air gap which would 
allow large-scale venting of the tank with minimal entry of liquid into the ducting. 
A prototype of this duct connection design was demonstrated in 1990 in a 
program evaluating control of ethanol emissions from wine fermenters, 
conducted at the E. & J. Gallo Winery in Fresno, California 12.  The design of 
the VOC capture system allowed fermentation emissions to vent naturally 
through a manway located at the top of the tank. The VOC capture system 
consisted of an emissions collection hood, located above the manway, 
connected by ductwork to a VOC control device.  The collection hood was 
larger than the manway and was suspended above the opening, creating an air 
gap between the tank and the hood.  The design included a fan with a flow-rate 
sufficient to pull emissions into the collection hood and force the emissions 
through the ductwork to the emissions control device.  Based on results 
reported in the Gallo study, District staff considers it reasonable to expect 
similar emissions collection systems to have a capture efficiency of at least 
90%.  

••••    Requirements for sloping of the main header (typically a minimum of ¼ inch per 
foot for efficient drainage) will set the elevation requirement of the main header 
at the most remote tank location. Minimum routing elevation of the headers 
within a plant is typically set at approximately 20 feet (and sometimes higher at 
major road locations) to avoid interference with operations and maintenance 
equipment access. These constraints can result in a high point elevation of 30 
to 40 feet for the main header in a typical plant. 

••••    The system must include provisions for cleaning and sterilization to meet the 
requirements for handling of food products. Fermentation systems must be 
cleaned and sterilized between each fermentation batch and this is typically 
accomplished by multiple washings with solutions of potassium hydroxide and 
chlorine dioxide. Since it would be impractical to disassemble the ductwork for 
cleaning between each batch, the ductwork design must incorporate a “clean-
in-place” (CIP) system. Such a system has been proposed in the Eichleay 
study, consisting of a fixed spray header located inside the duct to apply the 
cleaning solutions to the inner wall of the duct plus ancillary systems to store 
and deliver the cleaning solutions to the spray system. In addition, cleanliness 
and corrosion-resistance considerations dictate that the ductwork be 
constructed of stainless steel. 

••••    The ductwork system must be supported independently of the fermentation 
tanks since the tanks are generally not designed to support any significant 
structural load. The ductwork presents a substantial load since it must be 
constructed with sufficient wall thickness to be self-supporting over spans of 
20+ feet and be durable enough for industrial plant operations as well as to 
support in-line components such as the motor operated valves, check valves 

                                            
12  Akton Associates, A Demonstration Program, Ethanol Emissions Control from Wine Fermentation Tanks 

Utilizing Carbon Adsorption Technology, 1990 
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and other items. Internally it contains a spray header and wash nozzles and 
must be designed to run approximately 1/3 full of liquid due to the washing and 
sterilization operation. The potential load of the ductwork, combined with the 
elevation requirements for the ducting and the lack of structural support 
available from the tanks, dictates that substantial free standing steel structures 
be provided for support of the ductwork. Since the structures, along with their 
respective foundations, must be constructed in a highly congested area 
between storage tanks with little or non-existent crane access and must be 
constructed in a plant with on-going operations, it is reasonable to expect 
significantly higher costs per unit basis for steel and concrete structures erected 
under these conditions. Due to the congested nature of the plant environment 
and the limited window for construction due to plant operating requirements, 
construction approaches involving off-plot assembly of steel modules and 
setting of these modules with a helicopter were devised in the Eichleay study. 
Such installation would be conducted with craft labor on an overtime basis to 
accommodate a limited construction window and minimize costs for helicopter 
usage. 

3. Adsorption Vapor Recovery 
Adsorption vapor recovery is accomplished by passing the VOC-laden gas through 
beds containing adsorbents that have a high surface area to weight ratio.  Typical 
adsorbents are activated carbon, zeolite, or organic polymers.  As the gas stream 
passes through the bed, organic compounds adsorb weakly onto the adsorbent’s 
surface.  Adsorption of the hydrocarbon molecules proceeds until the available 
surface area is filled or saturated with VOC molecules.  The VOC molecules are 
retained until the regeneration step, or disposal of the spent adsorbent. 
Desorbing or removing captured VOCs regenerates the adsorbent.  Decreasing the 
pressure, reducing the hydrocarbon concentration around the adsorbent or 
increasing the temperature of the bed can perform regeneration.  A combination of 
these steps can also be used for regeneration.  There are three basic types of 
adsorption systems available to recover or remove hydrocarbon vapors from an air 
stream. Two of these systems regenerate the adsorbent in-situ for reuse. The third 
system requires removal of the adsorbent to another site for regeneration. 

The two systems that provide in-situ regeneration are: Pressure Swing 
Regenerated Systems and Thermally Regenerated Systems (or a combination of 
the two methods). Since the net result of the combined adsorption and regeneration 
process only results in transfer of the ethanol from the fermentation vent stream to 
another liquid or gaseous stream, further treatment of the effluent of the 
regeneration process is required to either destroy or recover the ethanol (typically 
thermal oxidation of the stripping gas stream or water treatment in the case of 
steam stripping). 

The District considers adsorption vapor recovery (with appropriate handling of 
regeneration waste streams) as technologically feasible for application to wine 
fermentation. Based on California Air Resources Board (ARB) Suggested Control 
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Measure”13, a control efficiency of 95% is considered reasonable for adsorption 
systems which, when combined with an expected capture efficiency of 90%, yields 
an overall emission reduction of 86% for this technology. 

4. Thermal Oxidation (Incineration) 
A thermal oxidizer (TO) destroys VOCs by the process of combustion.  A basic TO 
system consists of a combustion chamber, burner, stack, and combustion controls.  
All hydrocarbons are oxidized to carbon dioxide and water vapor by the proper mix 
of temperature, residence time and turbulence within the reactor chamber.  
Combustion of the contaminated gas stream occurs at high temperatures, normally 
650oC to 870oC (1,200oF to 1,600oF) when treating low concentration streams. 
Recent guarantees provided by TO vendors for destruction of ethanol in air in other 
proposed projects under review by the District have been based on a minimum 
combustor temperature of 1,500oF.   
TO systems can be divided into recuperative or regenerative systems, based on 
methods used to increase operating efficiencies by capturing heat from the 
combustion process.  Recuperative TO systems increase fuel efficiency by use of a 
gas pre-heating section and a heat recovery section.  Heat recovery can be as high 
as 70%.  A regenerative system provides extremely high thermal-energy recovery; 
up to 95% of heat energy can be recovered. Regenerative TO systems use a 
ceramic heat-exchange bed to preheat process air to within 5% of the oxidation 
temperature.   
VOC conversion efficiencies range from 95% to 99.9% for TO systems. However, 
the combustion of supplemental fuel for the oxidation step (the amount depending 
upon the fuel value of the VOC and the level of heat recovery employed) produces 
NOx, an ozone precursor like VOC, thus offsetting some of the VOC emission 
reduction. The District considers thermal oxidation as technologically feasible for 
application to wine fermentation and that a control efficiency of 95% is reasonably 
achievable which, when combined with an expected capture efficiency of 90%, 
yields an overall emission reduction of 86% for this technology. 
5. Catalytic Thermal Oxidation 
A catalytic thermal oxidizer (CTO) is essentially a thermal oxidation unit with a 
catalyst module.  These units are similar in design to recuperative units, except that 
VOCs are oxidized using precious metal or metal-oxide-based catalysts instead of 
high temperature. Operating at about half the temperature of thermal oxidizers, 
catalytic units have smaller footprints and may offer lower operating costs in certain 
circumstances.  Since catalyst are employed, they are subject to catalyst poisoning 
or deactivation due to operating upset and may require periodic catalyst 
replacement which represents a substantial operating cost.  
Other industries have demonstrated typical VOC removal efficiencies of up to 98%. 
The District considers catalytic thermal oxidation as technologically feasible for 

                                            
13 Nelson Chan, et. al, A suggested Control Measure for Control of Ethanol Emissions From Winery Fermentation 
Tanks.  October 7, 1986 
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application to wine fermentation and that a control efficiency of 95% is reasonably 
achievable which, when combined with an expected capture efficiency of 90%, 
yields an overall emission reduction of 86% for this technology. 
6. Wet Scrubbing (Absorption) 
The basic process involved in wet scrubbing is the contact of a polluted gas stream 
with a liquid solution.  During operation, gas flows upward through a column 
containing packing or other mass transfer media. The scrubbing liquid is delivered 
to the top of the column and flows down (by gravity) through the porous mass 
transfer media, generating a substantial interfacial surface area between the gas 
and liquid phases in a counterflow arrangement which provides optimal mass 
transfer.  Gaseous contaminants are absorbed into the liquid and the 
decontaminated gas stream flows out of the scrubber.  
Many scrubbing applications achieve emission reduction efficiencies of 99.9%.  In a 
pilot study conducted by ARB in 1987, wet scrubbing demonstrated greater than 
90% reduction in ethanol emissions. The District considers wet scrubbing as 
technologically feasible for application to wine fermentation and that a control 
efficiency of 90% is reasonably achievable which, when combined with an expected 
capture efficiency of 90%, yields an overall emission reduction of 81% for this 
technology. 
7. Condensation, Refrigeration, and Cryogenic Systems 
Condensation, refrigeration, and cryogenic systems remove organic vapor by 
condensing the target gases on cold surfaces.  These cold conditions can be 
created by passing cold water through an indirect heat exchanger, by spraying cold 
liquid into an open chamber with the gas stream, by using a refrigerant to create 
very cold coils, or by injecting cryogenic gases such as liquid nitrogen into the gas 
stream.  The concentration of VOCs is reduced to the level equivalent to the vapor 
pressures of the compounds at the operating temperature. Removal efficiencies 
attainable with this approach depend strongly on the outlet gas temperature.  For 
cold-water-based condensation systems, the outlet gas temperature is usually in 
the 40 to 50°F range, and the VOC removal efficiencies can be in the 90% to 99% 
range depending on the vapor pressures of the specific compounds.  For refrigerant 
and cryogenic systems, the removal efficiencies can be considerably above 99% 
due to the extremely low vapor pressures of essentially all VOC compounds at the 
very low operating temperatures of -70°F to less than -200°F. Water vapor content 
in the gas stream may place a lower limit on the outlet gas temperature due to 
potential ice formation.  
The application of refrigerated condenser to the control of ethanol emissions from a 
fermentation tank was examined by the wine industry(x). The results of that study 
indicated that a 90 % ethanol recovery could be achieved at an outlet gas 
temperature of -12 0F. However, it was noted that ice formation could be a problem 
at this temperature and that special equipment designs would be required for 
reasonable operation. In addition, the ethanol is recovered in aqueous solution and 
must be further process for recovery of the ethanol. The District considers 
refrigerated condensation as technologically feasible for application to wine 
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fermentation and that a control efficiency of 90% is reasonably achievable which, 
when combined with an expected capture efficiency of 90%, yields an overall 
emission reduction of 81% for this technology. 
8. Biological Oxidation 
Biological oxidation systems are a relatively new means of air pollution control.  
VOCs can be removed by forcing them to absorb into an aqueous liquid or moist 
media inoculated with microorganisms that consume the dissolved and/or adsorbed 
organic compounds.  The control systems usually consist of an irrigated packed 
bed that hosts the microorganisms (biofilters).  A presaturator is often placed ahead 
of the biological system to increase the gas stream relative humidity to more than 
95%.  The gas stream temperatures are maintained at less than approximately 
105°F to avoid harming the organisms and to prevent excessive moisture loss from 
the media. 
Biological oxidation systems are used primarily for very low concentration VOC-
laden gas streams.  The VOC inlet concentrations are often less than 500 ppmv 
and sometimes less than 100 ppmv.  The overall VOC destruction efficiencies are 
often above 95%. The District does not consider biological oxidation to be 
technologically feasible for application to wine fermentation based on the following: 

••••    Emissions from the tanks only occur approximately 12 weeks per year. The 
short and potentially intermittent nature of the emissions would not be 
appropriate to maintaining a healthy bed of microorganisms in the filter. 

••••    Wine is a food-grade product and requires stringent sterilization practices from 
the standpoint of eliminating contamination and preserving product quality. The 
introduction of a system containing microorganisms is not considered feasible 
within the sterilization practices normally employed. The microorganisms could 
potentially be a health risk due to potential contamination of the wine. 

9. Temperature Control of Fermentation 
Ethanol losses from fermentation increase with increasing temperature. Therefore, 
lowering fermentation temperatures could result in lower ethanol emissions.  
However, there is a lack of empirical data supporting accurate characterization of 
the resulting emission reduction or establishment of the appropriate fermentation 
temperature limits.  Actual emission reductions would be determined by complex 
interactions including factors such as non-isothermal fermentation, presence of the 
pomace cap in red wine fermentation, and starting and ending Brix levels.  The 
ARB Technical Assessment Document (TAD) presents a hypothetical 15 percent 
and 30 percent reduction in ethanol emissions from red wine and white wine 
fermentations respectively.  The authors note, however, that emission reductions of 
that magnitude would probably be achieved in only a few isolated cases.  Because 
of the lack of empirical data and the uncertainty of achievable emissions reductions, 
and due to potential issues concerning the impact of fermentation temperature 
control on the style of wine produced, the District does not consider temperature 
control to be a viable VOC control option at this time. 
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B. Cost Effectiveness for Red Wine Fermentation 
1. Approach for Cost Effectiveness 
Because of processing differences, red wine fermentation has an emission factor 
about 2.5 times greater than white wine fermentation.  Red wine has an emissions 
factor of 6.2 lb VOC/1,000 gallons, and white wine has an emissions factor of 2.5 
lb/1000 gallons of fermented must. In addition, red wine fermentation batches are 
completed in 3 to 5 days versus 10 to 14 days for white wine fermentation. 
Therefore, a red wine fermentation tank of a given size will potentially operate at 
significantly higher throughput and produce significantly higher emissions per unit of 
throughput relative to a white wine fermentation tank of the same size. As a result 
of these fundamental differences in emission rate, cost effectiveness for red wine 
will be considered separately from that for white wine. 
The following emission control technologies have been determined to be 
technologically feasible for control of VOC emissions from wine fermentation tanks: 

••••    Oxidation (86% control) 
••••    Refrigerated Condenser (81% control) 
••••    Wet Scrubber (81% control) 
••••    Carbon Adsorption (86% control) 
Since “oxidation” includes recuperative and regenerative thermal oxidizers plus 
catalytic oxidizers, the cost effectiveness of the following cases will be examined for 
the determination of RACT for red wine fermentation: 
Case 1 Thermal oxidation with 0% heat recovery (low capital/high operating cost)  
Case 2 Catalytic oxidation with 50% heat recovery (mid range capital/mid range 

operating cost) 
Case 3 Regenerative thermal oxidation with 95% heat recovery (high capital/low 

operating cost) 
Case 4 Refrigerated Condenser 
Case 5  Water scrubber 
Case 6 Carbon adsorption 

The approach of the cost effectiveness analysis will be to first determine which, if 
any, of the above cases potentially qualifies as RACT based on having a potential 
cost effectiveness below the assumed EPA threshold of $4,400/ton of VOC. All 
cases which are shown to have a cost effectiveness higher than $4,400/ton will be 
discarded. Cases which fall below the threshold will then be further examined and 
compared with respect to relative cost effectiveness, technical risk, reasonableness, 
and socio-economic impact to determine which, if any, qualify as RACT for red wine 
fermentation. 
To establish a comparative physical scope of each of the above cases, the District’s 
approach is based on applying the six different control technologies to the actual red 
wine fermentation tanks at the E & J Gallo Winery at Livingston, California, rather 
than a hypothetical red wine fermentation installation. The rationale for this is based 
on the following: 
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••••    The Gallo facility at Livingston is sufficiently representative of typical red wine 
fermentation facilities located at major source wineries to allow it to serve as a 
general model for the physical scope requirements of such facilities. 

••••    The availability of plot space for installation of ductwork and control devices is a 
significant cost factor for all major red wine fermentation facilities. Basing the cost 
effectiveness analysis on an actual representative facility ensures that these 
factors are considered in the analysis. 

 

••••    The Eichleay study details the potential application of VOC controls to this facility 
and addresses many of the technical issues and site specific factors. This study 
developed two separate estimates, one for the fermentation control system 
installation (main estimate) and a second “utilities” estimate to cover the clean-in-
place system, the expansion of the plant electric utility and the instrument air 
system. District staff has reviewed the estimating methodology employed in the 
Eichleay estimates and found that the estimating approach is fundamentally 
sound and follows accepted practice in the engineering and construction 
industry, applying reasonable unit rates and costs for materials and labor for 
development of direct costs. This information is available to use as a basis for 
this cost effectiveness analysis. 

••••    Parametric studies to examine the impact of tank throughput on cost 
effectiveness, based on the Livingston capital cost model, will be generally 
applicable to other sites since the capital cost for ductwork and a control device 
are more a function of total connected tank capacity rather than the number of 
tanks connected to the control device. Given a total connected tank capacity, 
changes in annual throughput are strictly an operational phenomena based on 
the average number of tank turns per season for the collection of tanks. For a 
given total connected tank capacity, a collection of smaller tanks (50,000 gallon 
capacity for a major source winery) is expected to be somewhat more expensive 
than a system consisting of fewer, larger tanks due to costs associated with 
increased complexity in the ductwork and supporting structure as well as the 
increased instrumentation count and associated electrical requirements. Since 
the Livingston facility primarily consists of red fermentation tanks of 100,000 
gallon or larger capacity, a parametric study of throughput will be slightly 
optimistic when considering only 50,000 gallon tanks. 

2. Estimating Approach and Basis 
Estimates of Total Capital Investment (TCI), annual costs, potential emission 
reductions, and the resulting cost effectiveness were prepared for each of the control 
technology cases above. The general approach and basis of the estimates is as 
follows: 

• EPA’s cost model for VOC incineration systems, as presented in the EPA Control 
Cost Manual, Section 3.2, Tables 2.8 and 2.9, was used for all cases with the 
exception of the refrigerated condenser (case 4) estimate which used Section 
3.1, Table 2.3 for Total Capital Investment (note that the EPA cost model was 
adjusted to a California location by taking sales tax at 8% rather than 3%). 
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• All estimates are based on the general facilities design prepared by Eichleay for 
the Gallo winery at Livingston, CA. Using this basis, the impact of substituting 
different control technologies will be examined. It is assumed that the basic 
scope of ductwork and supports, tank modifications, ancillary systems and site 
specific costs will be common to all technologies. 

• The feasibility of application of VOC controls to multiple fermentation tanks has 
not been demonstrated and significant uncertainties exist with respect to the 
actual design requirements. The general facilities design as prepared by Eichleay 
contains significant scope with respect to site specific factors. In addition, the 
Eichleay study based the capacity of the control device and ductwork on a peak 
vapor generation rate occurring simultaneously from all tanks connected to a 
control device. The District’s analysis of this design basis indicates that the 
probability of such a simultaneous occurrence is potentially small and that, by 
management of the timing of fermentation batches in the collection of tanks, the 
ductwork and control device could conceivable be sized at a capacity of less than 
70% of the simultaneous peak rate without significantly affecting the potential 
production rate of the connected tanks. To examine the sensitivity of the results 
to these factors, the District will consider two potential capital investment 
scenarios with respect to each control technology case: 
1. Site specific with CIP, Simultaneous Peak Vapor Rate – includes complete 

facility design with CIP as prepared by Eichleay for Gallo Modesto with the 
ductwork and control device designed for a simultaneous peak vapor 
generation rate from all tanks connected to the control device. 

2. Non-site specific without CIP, Managed Fermentation Tanks – reflects a 
hypothetical and optimistic case wherein costs for all site specific factors and 
CIP are negligible and assumes that tank management procedures can be 
implemented to maintain the combined vapor generation rate from all tanks at 
less than 70% of the peak simultaneous generation rate. 

• This facility consists of 60 red wine fermentation tanks with a combined nominal 
capacity of 6,850,000 gallons. In the general facilities design as prepared by 
Eichleay the tanks are grouped into four separate groups of tanks, each group 
separately manifolded together and ducted to a separate dedicated control 
device. The tank groupings are designated as: 
VOC-1 Seventeen (17) 100,000 gallon tanks 
VOC-2 Twelve (12) 200,000 gallon tanks 
VOC-3 Ten (10) 100,000 gallon tanks and seven (7) 50,000 gallon tanks 
VOC-4 Fourteen (14) 100,000 gallon tanks 

• Base control device capacity (per the Eichleay study) is based on a peak vapor 
rate of 9.75 scfm/1000 gallons of wine fermenting (85 0F fermentation 
temperature) and assumes all fermenters connected to the control device are 
simultaneously operating at maximum vapor generation rate. Per the study, an 
additional 23.6 % flow capacity must be added to the control device to account 
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for the combustion air which must be added. On this basis, the four control 
devices have been determined to require the following capacities: 

VOC Device 
Capacity of Device and 
Ductwork per Eichleay 

Study 

Capacity of Control 
Device with Tank 

Management (70%) 
VOC-1 16,000 12,480 
VOC-2 22,000 17,160 
VOC-3 13,000 10,140 
VOC-4 13,000 10,140 

• Purchased equipment costs for the knock out vessels and the ductwork have 
been extracted from the main Eichleay estimate. A purchased material cost of 
$148,000 for the knock out vessels was taken from page 15 of Eichleay’s main 
estimate. Sizing criteria is presented in the Eichleay study and the pricing was 
developed based on Eichleay’s in-house estimating data for this type of 
equipment derived from purchasing experience on previous projects. A material 
cost of $1,105,000 for the ductwork has been extracted from pages 16 through 
23 of the main Eichleay estimate. Estimated ductwork quantities are based on 
Eichleay plan drawing SK-30913-001 and the process flow diagram presented in 
Eichleay drawing SK-30892-003. Unit costs for fabricated stainless steel 
ductwork are based on a budgetary quotation obtained by Eichleay from Viron 
International, a ductwork spool fabricator. 

• Ductwork sizing for the Eichleay study was based on admission of the 
combustion air for the RTO at the connection to the tank. This basis added 
23.6% to the flow capacity of the ductwork. For those control technologies not 
based on combustion, this duct capacity will not be needed. Ductwork capacity 
could hypothetically be reduced by 1.0/1.236 = 81%. Since capacity is a function 
of the square of the duct diameter, the net effect is a reduction in average duct 
diameter of (81%)1/2 = 90%. Using a capacity exponent from Table 1.9, Section 
2, Chapter 1 of the EPA Control Cost Manual for plate 304 stainless steel duct, 
cost for ductwork materials, extracted from the Eichleay study is  $1,105,000 x 
(0.90)1.23 = $970,000.  

• For consideration of the “managed fermentation tank” operation with total vapor 
flow at 70% of the Eichleay case, the following adjustments will be made to the 
costs for the knock out vessels and the ductwork: 
Knock out vessels: The cost extracted from the Eichleay study will be adjusted to 
a 70% capacity factor using a capacity exponent of 0.6. Therefore, at 70% 
capacity, cost for the knock out vessels is $148,000 x (0.70)0.6 = $120,000. 
Ductwork: The most optimistic case for the ductwork is to assume that not only 
can a 70% capacity reduction in fermenter flow be achieved but also that the 
combustion air for incinerator operation can be admitted at the control device and 
not at the tank (per the basis of the Eichleay study). Ductwork capacity could 
hypothetically be reduced by 0.70/1.236 = 57%. Since capacity is a function of 
the square of the duct diameter, the net effect is a reduction in average duct 
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diameter of (57%)1/2 = 75%. Using a capacity exponent from Table 1.9, Section 
2, Chapter 1 of the EPA Control Cost Manual for plate 304 stainless steel duct, 
cost for ductwork materials, extracted from the Eichleay study is  $1,105,000 x 
(0.75)1.23 = $776,000. 

• Direct costs taken from the Eichleay study will be used for estimation of site 
specific and other costs not covered by the equipment factors in the EPA VOC 
incineration cost model. These costs include site preparation, structural steel 
pipeway for ductwork support with helicopter setting of steel structures, clean-in-
place (CIP) system, expansion of the plant electric utility, modification of 
fermentation tanks for duct connections, and the instrumentation system for 
control of tank foam-overs.  

• Site preparation costs to develop a plot area for the VOC control equipment have 
been extracted from page 4 of the main Eichleay estimate. Costs include 
subcontract pricing for demolition of an existing road, installation and compaction 
of fill, and new area and road pavement. These costs total $1,254,000 and are 
based on budgetary subcontract pricing obtained by Eichleay.  

• Total direct cost for structural steel (labor + materials + subcontracts) has been 
extracted from the total presented on page 8 of the Eichleay estimate 
($2,532,000). Steel design and quantities in this estimate are based on Eichleay 
plan drawing SK-30913-001 and the steel structure sections presented in 
Eichleay drawing SK-S12. Pricing is based on quotation obtained by Eichleay 
from a structural steel fabricator in Bakersfield,  CA. 

• Pricing for use of a helicopter to set steel structures and ductwork was taken 
from page 24 of the main Eichleay estimate. Pricing was obtained by Eichleay 
from a helicopter firm based out of the Fresno Airport. 

• The Eichleay utility estimate developed a total direct cost of $4,700,000 for both 
the CIP system and the expansion of the plant electric utility. A direct cost for the 
electric utility expansion of $314,000 (including prorated craft overtime) was 
extracted from page 8 of the utilities estimate. The balance of the total direct cost 
($4,386,000) is taken as the cost for the CIP system (this figure includes a small 
amount for expansion of the plant instrument air system also). To determine the 
TCI for both items, the TCI of the utilities estimate ($8,880,000) was prorated to 
each item based on respective direct costs. 

• The direct costs (materials, labor, and subcontracts) to modify the fermentation 
tanks for installation of new nozzles required for connection of ductwork includes 
costs for build and teardown of scaffolding in each tank, demolition of existing 
insulation, machine cutting of each tank, fabrication and installation of new 
nozzles, and post-weld passivation of the tank. These costs are taken from 
pages 15 and 16 of the main estimate and total $487,000. 

• The direct cost for an instrumentation system for control of tank foam-overs was 
taken from page 13 of the main Eichleay estimate and totals $572,000 for 
capacitance probes, actuated butterfly valves and switches. Design basis for the 
system is presented in Eichleay drawing SK-30892-007. Unit material costs are 
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based on budgetary vendor’s pricing obtained by Eichleay. Unit labor factors and 
costs are based on Eichleay’s in-house estimating data.     

• The EPA model cost factor for foundations and supports is normally taken at 8% 
of purchased equipment cost which in this case includes only the control device, 
the knock out vessel and the ductwork. It thus does not factor in the costs of 
foundations for the substantial steel structures required for this project. 
Therefore, the direct cost for installation of foundations was taken from the 
Eichleay study and substituted for the EPA factor in this account. Concrete 
foundation design consists of drilled concrete piers for supporting of pipeway 
structures and conventional mat foundations for support of the control devices. 
Drilled concrete piers require a minimal footprint relative to conventional footers 
and for this reason are the standard approach for support under new steel 
columns when they are being installed in congested areas in existing industrial 
facilities. Direct costs (material + labor + subcontract) for concrete foundations 
have been extracted from page 4 of the estimate (excavations allowances for 
control device foundations totaling $21,800 and the total from page 5 ($444,950)) 
which covers drilling, rebar fabrication and setting, forming, pouring and finishing 
of the drilled piers and mat foundations. Estimated quantities are based on 
Eichleay plan drawing SK-30913-001 and the steel structure sections presented 
in Eichleay drawing SK-S12. The unit costs are based on Eichleay’s historical 
experience with subcontract pricing for these items.  

• Annual natural gas usage of 67,412 therms was estimated for the Gallo 
Livingston design by Eichleay (Appendix G of the Eichleay study) based on a 12 
week season and 95% thermally efficient RTO’s operating 50% of the time with 
an ethanol concentration of 6,034 ppmv for 50% of the time and in hot standby 
the other 50% with allowance for startups. Energy cost was established at 
$0.61/therm based on current operations at Livingston.  Annual natural gas cost 
so determined is $110,500 per year. This natural gas usage and cost basis will 
be used as the basis for the cost effectiveness calculations, factored as required 
for the thermal efficiency basis of the proposed control unit. 

• Power consumption for the Gallo facility is estimated by Eichleay at 586 kWh with 
an annual cost of $141,800 (Appendix G of the Eichleay study). Since essentially 
all this power is consumed by the induced draft fans at the VOC control unit, this 
power basis will be assumed to be the same for the induced draft fans 
associated with all control technologies, factored down as required for control 
units not requiring combustion air. 

• Total Capital Investment has been annualized based on a 10 year equipment life 
and a 10% opportunity cost for capital (CRF = 0.163). 

• Calculation of potential emissions is based upon the red wine emission factor of 
6.2 lb-ethanol per 1000 gallons of must and upon the proposed average number 
of turns for the total red fermentation tankage capacity at Livingston. The 
average number of tank turns is converted to a tankage throughput based on a 
typical fermentation working capacity of 75% of the nominal tank capacity. 
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• Calculated VOC emission reductions will be debited for collateral NOx production 
from firing of natural gas where applicable based on 1 lb NOX = 1 lb VOC. NOx 
production is based on 0.1 lb-NOx/MMBtu per AP-42. 

• Historical information provided by the industry indicates that, on average, red 
wine fermenters operate with 3 to 5 turns per season. For reference, actual 
production figures for Livingston for 2004 indicate that the total red fermenter 
capacity was turned 3.6 times. To screen the potential control cases for cost 
effectiveness within the RACT threshold, an average annual throughput of 10 
tank turns was assumed for the Livingston facility, almost three times the 
historical throughput and double the average turnover for 50,000 gallon tanks as 
reported by the industry. 

3. Cost Effectiveness Estimates 
Table 1 presents the development of Total Capital Investment (TCI) for all control 
cases based on the general facilities design prepared by Eichleay and Table 2 
presents the associated annual costs, emission reductions, and cost effectiveness 
for each collection and control case.  Table 3 presents TCI for the non-site specific 
“managed tank operation” without CIP as described previously and Table 4 presents 
the associated annual costs, emission reductions, and cost effectiveness for each 
control case under this scenario. Discussion of each results are as follows: 
Case 1: Collection and Control with a Thermal Oxidizer 
The thermal oxidizer pricing for this case was taken from the EPA Control Cost 
Manual, Section 3.2, Figure 2.4, based on the control device capacities from the 
Eichleay study and with a 0% energy recovery. As such, it represents a minimum 
capital investment/maximum operating cost scenario for use of a oxidizer. The price 
from Figure 2.4 (1999 dollars) was adjusted to 2006 dollars based on average 
annual inflation of 3%. 
Annual fuel cost for this case was calculated based on the Eichleay estimate of 
annual fuel consumption for RTO’s with 95% energy recovery. Since this case 
includes no heat recovery, the Eichleay estimate was divided by 0.05 (factor of 20) 
to make it reflect this case. 
With 10 tank turns and an expected collection and control efficiency of 86%, cost 
effectiveness of this control option ranges from $30,500 per ton for the most 
optimistic case (Table 4) up to $48,300 per ton for the general facilities design 
presented by Eichleay (Table 2).  
Case 2: Collection and Control with a Catalytic Oxidizer 
The thermal oxidizer pricing for this case was taken from the EPA Control Cost 
Manual, Section 3.2, Figure 2.6, based on the control device capacities from the 
Eichleay study and with a 50% energy recovery. As such, it represents a mid range 
capital investment/mid range operating cost scenario for use of a oxidizer. The price 
from Figure 2.6 (1999 dollars) was adjusted to 2006 dollars based on average 
annual inflation of 3%. 
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Annual fuel cost for this case was calculated based on the Eichleay estimate of 
annual fuel consumption for RTO’s with 95% energy recovery. Since this case 
includes no heat recovery, the Eichleay estimate was multiplied by 0.5/0.05 = 10 to 
make it reflect this case. 

 
With 10 tank turns and an expected collection and control efficiency of 86%, cost 
effectiveness of this control option ranges from $23,300 per ton for the most 
optimistic case (Table 4) up to $41,300 per ton for the general facilities design 
presented by Eichleay (Table 2). 
Case 3: Collection and Control with a Regenerative Thermal Oxidizer 
The thermal oxidizer pricing for this case was taken from the Eichleay study which 
was based on budget quotation obtained by Eichleay during the study. This pricing 
appears to be consistent with EPA Control Cost Manual, Section 3.2, Figure 2.5, 
based on the control device capacities from the Eichleay study. As such, it 
represents a high capital investment/low operating cost scenario for use of a 
oxidizer.  
Annual fuel cost for this case was that calculated by the Eichleay study for of annual 
fuel consumption for RTO’s with 95% energy recovery.  
With 10 tank turns and an expected collection and control efficiency of 86%, cost 
effectiveness of this control option ranges from $16,700 per ton for the most 
optimistic case (Table 4) up to $34,600 per ton for the general facilities design 
presented by Eichleay (Table 2). 
Case 4: Collection and Control with a Refrigerated Condenser 
The refrigerated condenser pricing for this case was taken from the EPA Control 
Cost Manual, Section 3.1, Chapter 2, Figure 2.5, based on the control device 
capacities from the Eichleay study, adjusted downward by 23.6% since no 
combustion air would be required for this case. The price from Figure 2.5 (1990 
dollars) was adjusted to 2006 dollars based on average annual inflation of 3%. 
Electric power cost for I.D. fan operation was factored down from the thermal 
oxidizer case by dividing by 1.236 to account for no need for combustion air with this 
technology. 
No electric power cost was allowed for operation of the refrigeration and for handling 
of the aqueous ethanol solution. Since these costs would be substantial, the 
calculated cost effectiveness is optimistically low. 
With 10 tank turns and an expected collection and control efficiency of 81%, cost 
effectiveness of this control option ranges from $16,900 per ton for the most 
optimistic case (Table 4) up to $34,600 per ton for the general facilities design 
presented by Eichleay (Table 2). 
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Case 5: Collection and Control with a Water Scrubber 
The water scrubber pricing for this case was extrapolated from two budgetary 
quotations obtained in a study by STI14, based on the control device capacities from 
the Eichleay study, adjusted downward by 23.6% since no combustion air would be 
required for this case. The price from STI (2003 dollars) was adjusted to 2007 
dollars based on average annual inflation of 3%. 
Water disposal costs for this case were also taken from the STI study based on a 
12-week operating season. Using the STI assumptions, water disposal requirements 
were taken to be 6 gallons per minute for each 5,000 cfm of flow with a disposal cost 
of $0.25/gallon. 
Electric power cost for I.D. fan operation was factored down from the thermal 
oxidizer case by dividing by 1.236 to account for no need for combustion air with this 
technology. 
With 10 tank turns and an expected collection and control efficiency of 81%, cost 
effectiveness of this control option ranges from $23,000 per ton for the most 
optimistic case (Table 4) up to $44,200 per ton for the general facilities design 
presented by Eichleay (Table 2). 
Case 6: Collection and Control with Carbon Adsorption 
Pricing for the carbon adsorption systems was interpolated from pricing obtained by 
the wine industry for carbon adsorption systems and presented in the TAD (page 
77). Sizing was based on the control device capacities from the Eichleay study, 
adjusted downward by 23.6% since no combustion air would be required for this 
case. The price from page 77 (1991 dollars) was adjusted to 2007 dollars based on 
average annual inflation of 3%. 
No utility costs were allowed for operation of the carbon regeneration system or for 
handling water or vapor streams containing the captured ethanol. Since these costs 
would be substantial, the calculated cost effectiveness is optimistically low. 
With 10 tank turns an expected collection and control efficiency of 81%, cost 
effectiveness of this control option ranges from $15,300 per ton for the most 
optimistic case (Table 4) up to $31,700 per ton for the general facilities design 
presented by Eichleay (Table 2). 
4. RACT Selection for Red Wine Fermentation 
The six cases examined under the most optimistic capital investment scenario 
yielded a lowest evaluated cost effectiveness of $15,300 per ton for carbon 
adsorption control technology. For reasons already discussed, this evaluated cost 
effectiveness is artificially low. Other factors making this evaluated cost optimistically 
low include: 

••••    Only direct costs for structural steel installation, tank modifications, the foam over 
control system and helicopter-based construction were included with no indirect 
costs. These costs could be 50-100% higher when indirect costs are applied. 

                                            
14 Sonoma Technology, Inc., Control Technology Evaluation: Wineries – Fermentation Processes, 2003. 
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••••    The EPA cost model only applies factors for engineering, construction and field 
expense, contractor fees and contingency to the purchased equipment costs 
rather than the total direct cost. Since other direct costs such as foundations and 
supports, electrical and piping all have a substantial indirect cost, these costs are 
ignored in this evaluation. Standard practice in the engineering and construction 
industry for a factored estimate of this type is to apply indirect cost factors to the 
total direct cost. 

••••    EPA cost model factors for engineering, construction and field expenses and 
contingency are low relative to typical experience and practice in the engineering 
and construction industry for industrial construction of this type. Engineering 
costs and construction and field expense are each more typically 10-20%, of total 
direct cost. Industry practice would consider an estimate of this type to have an 
accuracy of no better than + 25%. Based on this, industry practice is to set 
contingency at 15-20% of total direct cost as a minimum. 

••••    EPA cost model factors for operating and maintenance labor, at ½ hour per shift, 
are significantly lower than would be required for a system of this type. Both the 
District and industry expect that a minimum of a full time operating person would 
be required to manage the four VOC control systems during the crush season. 
There would also be additional operational impacts on the fermentation tank 
operation to perform CIP operations on ductwork and ensure proper operation 
with the control devices. Preventative maintenance outside of the crush season 
would include CIP of the main headers, opening and inspecting all equipment 
and performing normal maintenance, repairs and check out for all four VOC 
systems. Such maintenance alone could be expected to require 3-4 weeks for a 
crew of four maintenance personnel, far exceeding the maintenance cost 
included with this study.  

The above analysis indicates that there are currently no technologically feasible 
VOC control technologies which offer a cost effectiveness that is less than EPA’s 
assumed RACT threshold of $4,400/ton of VOC. Therefore, the District believes that 
there is no feasible RACT-level control for red wine fermentation. 
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EPA Cost Model     Table 1  Total Capital Investment for VOC Control of Red Wine Fermentation 
Site specific Costs, CIP, Maximum Vapor Rate Basis 

Control Device 

Case 1           
Thermal Ox 

Site Specific, w/CIP

Case 2             
Catalytic Oxidizer 

Site Specific, w/CIP 

Case 3         
RTO 

Site Specific, 
w/CIP 

Case 4       
Refrigerated 
Condenser 

Site Specific, 
w/CIP 

 Water Scrub 
Site Specific, w/CIP 

Case 6               
Carbon Adsorption      
Site Specific, w/CIP 

Direct Costs       
Purchased Equipment Costs       

Control Device $507,000 $1,349,000 $1,877,000 $1,800,000 $287,000 $1,573,000 
Knock Out Vessels $148,000 $148,000 $148,000 $148,000 $148,000 $148,000 

Ductwork $1,105,000 $1,105,000 $1,105,000 $970,000 $970,000 $970,000 
Subtotal Equipment (A) $1,760,000 $2,602,000 $3,130,000 $2,918,000 $1,405,000 $2,691,000 
Instrumentation (0.10 x A) $176,000 $260,000 $313,000 $292,000 $141,000 $269,000 
Sales Tax (0.08 x A) $141,000 $208,000 $250,000 $233,000 $112,000 $215,000 
Freight (0.05 x A) $88,000 $130,000 $157,000 $146,000 $70,000 $135,000 
Purchased Equipment Cost (PEC) $2,165,000 $3,200,000 $3,850,000 $3,589,000 $1,728,000 $3,310,000 

       
Direct Installation Costs       
Foundations and Supports (Eichleay Study) $467,000 $467,000 $467,000 $467,000 $467,000 $467,000 
Handling & Erection $303,000 $448,000 $539,000 $502,000 $242,000 $463,000 
Electrical  $87,000 $128,000 $154,000 $144,000 $69,000 $132,000 
Piping  $43,000 $64,000 $77,000 $72,000 $35,000 $66,000 

       
Site Prep & Miscellaneous       
Structural Steel Pipeway $2,532,000 $2,532,000 $2,532,000 $2,532,000 $2,532,000 $2,532,000 
Site Prep $1,254,000 $1,254,000 $1,254,000 $1,254,000 $1,254,000 $1,254,000 
CIP System $8,294,000 $8,294,000 $8,294,000 $8,294,000 $8,294,000 $8,294,000 
Electrical Utility $594,000 $594,000 $594,000 $594,000 $594,000 $594,000 
Tank Modifications $487,000 $487,000 $487,000 $487,000 $487,000 $487,000 
Foam Over Control System $572,000 $572,000 $572,000 $572,000 $572,000 $572,000 
Helicopter Use $977,000 $977,000 $977,000 $977,000 $977,000 $977,000 
Total Direct Costs $17,775,000 $19,017,000 $19,797,000 $19,484,000 $17,251,000 $19,148,000 
       
Indirect Costs       
Engineering $217,000 $320,000 $385,000 $359,000 $173,000 $331,000 
Construction & Field Expenses $108,000 $160,000 $193,000 $179,000 $86,000 $166,000 
Contractor Fees $217,000 $320,000 $385,000 $359,000 $173,000 $331,000 
Start Up $43,000 $64,000 $77,000 $72,000 $35,000 $66,000 
Performance Test $22,000 $32,000 $39,000 $36,000 $17,000 $33,000 
Contingencies $65,000 $96,000 $116,000 $108,000 $52,000 $99,000 

Total Indirect Costs $672,000 $992,000 $1,195,000 $1,113,000 $536,000 $1,026,000 

Total Capital Investment $18,447,000 $20,009,000 $20,992,000 $20,597,000 $17,787,000 $20,174,000 
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EPA Cost Model     Table 2  Annual Costs for VOC Control of Red Wine Fermentation 
Includes Site Specific Cost, CIP, Maximum Vapor Rate 

Control Device Case 1           
Thermal Ox 

Case 2             
Catalytic Ox 

Case 3         
RTO 

Case 4       
Refrigerated 

Cond. 

Case 5  
  Water Scrubber 

Case 6 
Carbon Adsorption 

Total Capital Investment $18,447,000 $20,009,000 $20,992,000 $20,597,000 $17,787,000 $20,174,000 
Direct Annual Costs       
Labor & Materials       
Operating Labor (0.5 hr/shift-unit @ 
$12.95/hour) $1,632 $1,632 $1,632 $1,632 $1,632 $1,632 
Supervisor (15% of operator cost) $245 $245 $245 $245 $245 $245 
 Operating Materials (15% of total 

maintenance cost) $490 $490 $490 $28,360 $490 $490 
Maintenance Labor (0.5 hr/shift-unit@ 
$12.95/hour) $1,632 $1,632 $1,632 $1,632 $1,632 $1,632 
Maintenance Materials (100% of 
maintenance labor) $1,632 $1,632 $1,632 $1,632 $1,632 $1,632 

Utilities       
Natural Gas $2,210,000 $1,105,000 $110,500 $0 $0 $0 
Electricity $141,800 $141,800 $141,800 $114,700 $114,700 $114,700 
Water Disposal $0 $0 $0 $0 $1,879,000 $0 

Total Direct Annual Cost $2,357,400 $1,252,400 $257,900 $148,200 $1,999,300 $120,300 
Indirect Annual Costs       

Overhead (60% of labor & Mat'ls) $3,400 $3,400 $3,400 $20,100 $3,400 $3,400 
Administrative Charges (2% of TCI) $368,900 $400,200 $419,800 $411,900 $355,700 $403,500 
Property Taxes (2% TCI) $368,900 $400,200 $419,800 $411,900 $355,700 $403,500 
Insurance (1% TCI) $184,500 $200,100 $209,900 $206,000 $177,900 $201,700 
Capital Recovery (CRF = 0.163) $3,006,900 $3,261,500 $3,421,700 $3,357,300 $2,899,300 $3,288,400 

Total Indirect Annual Cost $3,932,600 $4,265,400 $4,474,600 $4,407,200 $3,792,000 $4,300,500 
Total Annualized Cost $6,290,000 $5,517,800 $4,732,500 $4,555,400 $5,791,300 $4,420,800 
Emission Reductions       
 Annual Average Tank Tunover 10 10 10 10 10 10 
 Collection & Control Efficiency 86% 86% 86% 81% 81% 86%
 Annual Emission Reduction (tons) 130.22 133.60 136.63 129.00 129.00 136.97 
       

Cost Effectiveness $/ton $48,300 $41,300 $34,600 $35,300 $44,900 $32,300 
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EPA Cost Model      Table 3 Total Capital Investment for VOC Control of Red Wine Fermentation 
Non-Site specific Cost, No CIP, Managed Vapor Rate Basis  

Control Device 

Case 1           
Thermal Ox 

Non-Site Specific,  
No CIP 

Case 2             
Catalytic Oxidizer 
Non-Site Specific,    

No CIP 

Case 3           
RTO 

Non-Site Specific,  
No CIP 

Case 4               
Refrigerated 
Condenser 

Non-Site Specific,      
No CIP 

Case 5         
Water Scrub 

Non-Site 
Specific,        
No CIP 

Case 6             
Carbon Adsorption  

Non-Site Specific,    
No CIP 

Direct Costs       
Purchased Equipment Costs       

Control Device $456,000 $1,089,000 $1,511,000 $1,464,000 $253,000 $1,366,000 
Knock Out Vessels $120,000 $120,000 $120,000 $120,000 $120,000 $120,000 

Ductwork $776,000 $776,000 $776,000 $776,000 $776,000 $776,000 
Subtotal Equipment (A) $1,352,000 $1,985,000 $2,407,000 $2,360,000 $1,149,000 $2,262,000 
Instrumentation (0.10 x A) $135,000 $199,000 $241,000 $236,000 $115,000 $226,000 
Sales Tax (0.08 x A) $108,000 $159,000 $193,000 $189,000 $92,000 $181,000 
Freight (0.05 x A) $68,000 $99,000 $120,000 $118,000 $57,000 $113,000 
Purchased Equipment Cost (PEC) $1,663,000 $2,442,000 $2,961,000 $2,903,000 $1,413,000 $2,782,000 

       
Direct Installation Costs       
Foundations and Supports (Eichleay Study) $467,000 $467,000 $467,000 $467,000 $467,000 $467,000 
Handling & Erection $233,000 $342,000 $415,000 $406,000 $198,000 $389,000 
Electrical  $67,000 $98,000 $118,000 $116,000 $57,000 $111,000 
Piping  $33,000 $49,000 $59,000 $58,000 $28,000 $56,000 

       
Site Prep & Miscellaneous       
Structural Steel Pipeway $2,532,000 $2,532,000 $2,532,000 $2,532,000 $2,532,000 $2,532,000 
Site Prep $0 $0 $0 $0 $0 $0 
CIP System $0 $0 $0 $0 $0 $0 
Electrical Utility $0 $0 $0 $0 $0 $0 
Tank Modifications $487,000 $487,000 $487,000 $487,000 $487,000 $487,000 
Foam Over Control System $572,000 $572,000 $572,000 $572,000 $572,000 $572,000 
Helicopter Use $977,000 $977,000 $977,000 $977,000 $977,000 $977,000 
Total Direct Costs $7,031,000 $7,966,000 $8,588,000 $8,518,000 $6,731,000 $8,373,000 
       
Indirect Costs       
Engineering $166,000 $244,000 $296,000 $290,000 $141,000 $278,000 
Construction & Field Expenses $83,000 $122,000 $148,000 $145,000 $71,000 $139,000 
Contractor Fees $166,000 $244,000 $296,000 $290,000 $141,000 $278,000 
Start Up $33,000 $49,000 $59,000 $58,000 $28,000 $56,000 
Performance Test $17,000 $24,000 $30,000 $29,000 $14,000 $28,000 
Contingencies $50,000 $73,000 $89,000 $87,000 $42,000 $83,000 
Total Indirect Costs $515,000 $756,000 $918,000 $899,000 $437,000 $862,000 
  
Total Capital Investment $7,546,000 $8,722,000 $9,506,000 $9,417,000 $7,168,000 $9,235,000 
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EPA Cost Model       Table 4  Annual Costs for VOC Control of Red Wine fermentation 
Non-Site Specific Cost, No CIP, Managed Vapor Rate Basis 

Control Device Case 1           
Thermal Ox 

Case 2             
Catalytic Oxidizer 

Case 3           
RTO 

Case 4               
Refrigerated 
Condenser 

Case 5         
Water Scrubber

Case 6            
Carbon Adsorption  

Total Capital Investment $7,546,000 $8,722,000 $9,506,000 $9,417,000 $7,168,000 $9,235,000 
Direct Annual Costs       
Labor & Materials       

 
Operating Labor (0.5 hr/shift-unit @ 
$12.95/hour) $1,632 $1,632 $1,632 $1,632 $1,632 $1,632 

 Supervisor (15% of operator cost) $245 $245 $245 $245 $245 $245 

 
Operating Materials (15% of total 
maintenance cost) $490 $490 $490 $28,360 $490 $490 

 
Maintenance Labor (0.5 hr/shift-
unit@ $12.95/hour) $1,632 $1,632 $1,632 $1,632 $1,632 $1,632 

 
Maintenance Materials (100% of 
maintenance labor) $1,632 $1,632 $1,632 $1,632 $1,632 $1,632 

Utilities       
 Natural Gas $2,210,000 $1,105,000 $110,500 $0 $0 $0 
 Electricity $141,800 $141,800 $141,800 $114,700 $114,700 $114,700 
 Water Disposal $0 $0 $0 $0 $1,315,000 $0 
Total Direct Annual Cost $2,357,400 $1,252,400 $257,900 $148,200 $1,435,300 $120,300 
Indirect Annual Costs       
 Overhead (60% of labor & Mat'ls) $3,400 $3,400 $3,400 $20,100 $3,400 $3,400 
 Administrative Charges (2% of TCI) $150,900 $174,400 $190,100 $188,300 $143,400 $184,700 
 Property Taxes (2% TCI) $150,900 $174,400 $190,100 $188,300 $143,400 $184,700 
 Insurance (1% TCI) $75,500 $87,200 $95,100 $94,200 $71,700 $92,400 
 Capital Recovery (CRF = 0.163) $1,230,000 $1,421,700 $1,549,500 $1,535,000 $1,168,400 $1,505,300 
Total Indirect Annual Cost $1,610,700 $1,861,100 $2,028,200 $2,025,900 $1,530,300 $1,970,500 
Total Annualized Cost $3,968,100 $3,113,500 $2,286,100 $2,174,100 $2,965,600 $2,090,800 
Emission Reductions       
 Annual Average Tank Tunover 10 10 10 10 10 10 
 Collection & Control Efficiency 86% 86% 86% 81% 81% 86%
 Annual Emission Reduction (tons) 130.22 133.60 136.63 129.00 129.00 136.97 
        
Cost Effectiveness $/ton $30,500 $23,300 $16,700 $16,900 $23,000 $15,300 
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C. Cost Effectiveness for White Wine Fermentation 
1. Estimating Approach and Basis for White Wine 
Differences between red and white fermentation with respect to sizing and installation of a 
VOC control device and to the potential emission reductions which can be achieved are 
as follows: 

••••    White wine fermentation produces only 2.5 lb of ethanol emission per 1000 gallons 
fermented versus 6.2 lb per 1000 gallons for red wine. 

••••    White wines are fermented at maximum temperatures of 60 oF versus 85 oF for red 
wine. 

••••    Due to the lower temperature and reaction rate for white wine fermentation, vapor flow 
from a white wine fermenter is substantially reduced relative to a red wine fermenter.  

••••    Due to the much slower fermentation rates for white wine, these tanks are only turned 
an average of two times per season versus an average of four turns for red wine 
fermentation. 

••••    Due to lower reaction rates, foam over is not a significant problem for white wine 
fermenters. 

However, as with red wine fermenters, white wine fermenters require a ductwork system 
for capture and collection of the ethanol emissions and a system for cleaning and 
sterilization (CIP system). As with red fermenters, they are typically installed in close 
proximity, lacking plot space for installation of control devices and are not designed to 
provide structural support for ductwork. 
Based on the above a simplified approach, based on the estimates of capital investment 
and operating cost already developed for red wine, will be employed to examine the 
potential cost effectiveness of VOC control for white wine fermentation: 

••••    A review of fermentation modeling results presented by Williams and Boulton, showing 
ethanol concentration and emission rate from fermentation operations at 60 and 85 oF, 
it is estimated that the peak vapor flow rate for fermentation at 60 oF is approximately 
58% of that for fermentation at 85 oF. Based on this, it will be optimistically assumed 
that a white wine emission control system can be sized for 50% of the size of a red 
wine control system, given equivalent fermentation tank volume to be controlled. To 
model this scenario using the capital and operating costs which have been prepared 
for red wine, the control system scope and sizing for the red wine case will be utilized 
to reflect white wine fermentation but the connected hypothetical white wine 
fermentation tankage capacity will be assumed to be twice that of the tankage volume 
in the red wine case. Therefore the four VOC control systems previously identified for 
control of red wine emissions at Gallo-Modesto will be assumed to be connected to 
white wine fermentation tankage of 2 x 6,850,000 = 13,700,000 gallons (nominal 
capacity).  

••••    It will be optimistically assumed that the collection system ductwork is sufficiently 
reduced in size such that the steel support structures are not required and that the 
ductwork can be supported from the tanks or routed on existing steel supports. 
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Therefore, costs for steel structures and the use of a helicopter for construction will not 
be included. 

••••    Since white wine does not experience the foaming problems of red wine, it will be 
assumed that foam over control instrumentation is not required. 

••••    As was assumed in the most optimistic case for red wine, it will be assumed that site 
specific costs and costs for the CIP system are negligible. 

••••    It will be assumed that water disposal costs for the water scrubber case are 
proportional to the emission reductions. The value estimated for red wine will be 
factored down on this basis. 

••••    All other costs, as estimated for the six technology cases for red wine, will be assumed 
to be the same for white wine. 

••••    To provide the most optimistic evaluation of cost effectiveness, it will be assumed that 
the white wine tankage is operated at six turnovers per season, three times the 
industry average throughput for white wine fermentation tanks. 

2. Cost Effectiveness Estimates for White Wine Fermentation 
Tables 5 and 6 present a “most optimistic” case for control of white wine, based on using 
the six technologically feasible control device technologies previously identified. Note that 
these estimates of capital investment and operating costs are the same as presented in 
Tables 3 and 4 except that costs for structural steel, the foam control system, and 
helicopter based construction have been deleted. The emission reductions are based on a 
tankage capacity twice that used for red wine, six tank turns per season, and 2.5 lb-
ethanol/1000 gallons. 
As shown, “most-optimistic” cost effectiveness estimates range from $18,400 to $52,100 
per ton. 
3. RACT Selection for White Wine Fermentation 
The six cases examined under the most optimistic capital investment scenario yielded a 
lowest evaluated cost effectiveness of $18,400 per ton for carbon adsorption control 
technology. Due to the simplifying assumptions and other factors as discussed for red 
wine, the District’s opinion is that these results significantly understate the true cost 
effectiveness for control of ethanol emissions from white wine fermentation. The above 
analysis indicates that there are currently no technologically feasible VOC control 
technologies which offer a cost effectiveness that is less than EPA’s assumed RACT 
threshold of $4,400/ton of VOC. Therefore, the District believes that there is no feasible 
RACT-level control for white wine fermentation. 
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EPA Cost Model   Table 5  Total Capital Investment (TCI) for VOC Control of White Wine Fermentation 
Non-Site Specific, No CIP, Managed Tank Vapor Flow 

Control Device 

Case 1           
Thermal Ox 

Non-Site Specific, 
no CIP 

Case 2             
Catalytic Oxidizer 

Non-Site Specific, no 
CIP 

Case 3           
RTO 

Non-Site Specific, 
no CIP 

Case 4               
Refrigerated 
Condenser 

Non-Site Specific, no 
CIP 

Case 5         
Water Scrub 

Non-Site 
Specific, no CIP

Case 6             
Carbon Adsorption  
Non-Site Specific, no 

CIP 

Direct Costs       
Purchased Equipment Costs       

Control Device $456,000 $1,089,000 $1,511,000 $1,464,000 $253,000 $1,366,000 
Knock Out Vessels $120,000 $120,000 $120,000 $120,000 $120,000 $120,000 

Ductwork $776,000 $776,000 $776,000 $776,000 $776,000 $776,000 
Subtotal Equipment (A) $1,352,000 $1,985,000 $2,407,000 $2,360,000 $1,149,000 $2,262,000 
Instrumentation (0.10 x A) $135,000 $199,000 $241,000 $236,000 $115,000 $226,000 
Sales Tax (0.08 x A) $108,000 $159,000 $193,000 $189,000 $92,000 $181,000 
Freight (0.05 x A) $68,000 $99,000 $120,000 $118,000 $57,000 $113,000 
Purchased Equipment Cost (PEC) $1,663,000 $2,442,000 $2,961,000 $2,903,000 $1,413,000 $2,782,000 

       
Direct Installation Costs       
Foundations and Supports (Eichleay Study) $467,000 $467,000 $467,000 $467,000 $467,000 $467,000 
Handling & Erection $233,000 $342,000 $415,000 $406,000 $198,000 $389,000 
Electrical  $67,000 $98,000 $118,000 $116,000 $57,000 $111,000 
Piping  $33,000 $49,000 $59,000 $58,000 $28,000 $56,000 

       
Site Prep & Miscellaneous       
Structural Steel Pipeway $0 $0 $0 $0 $0 $0 
Site Prep $0 $0 $0 $0 $0 $0 
CIP System $0 $0 $0 $0 $0 $0 
Electrical Utility $0 $0 $0 $0 $0 $0 
Tank Modifications $487,000 $487,000 $487,000 $487,000 $487,000 $487,000 
Foam Over Control System $0 $0 $0 $0 $0 $0 
Helicopter Use $0 $0 $0 $0 $0 $0 
Total Direct Costs $2,950,000 $3,885,000 $4,507,000 $4,437,000 $2,650,000 $4,292,000 
       
Indirect Costs       
Engineering $166,000 $244,000 $296,000 $290,000 $141,000 $278,000 
Construction & Field Expenses $83,000 $122,000 $148,000 $145,000 $71,000 $139,000 
Contractor Fees $166,000 $244,000 $296,000 $290,000 $141,000 $278,000 
Start Up $33,000 $49,000 $59,000 $58,000 $28,000 $56,000 
Performance Test $17,000 $24,000 $30,000 $29,000 $14,000 $28,000 
Contingencies $50,000 $73,000 $89,000 $87,000 $42,000 $83,000 
  
Total Indirect Costs $515,000 $756,000 $918,000 $899,000 $437,000 $862,000 

       
Total Capital Investment $3,465,000 $4,641,000 $5,425,000 $5,336,000 $3,087,000 $5,154,000 
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EPA Cost Model     Table 6  Annual Costs for VOC Control of White Wine Fermentation 
Non-Site Specific, No CIP, Managed Tank Vapor Flow 

Control Device 
Case 1           

Thermal Ox 
Non-Site Specific, 

no CIP 

Case 2             
Catalytic Oxidizer 

Non-Site Specific, no 
CIP 

Case 3           
RTO 

Non-Site Specific, 
no CIP 

Case 4               
Refrigerated 
Condenser 

Non-Site Specific, no 
CIP 

Case 5         
Water Scrubber

Non-Site 
Specific, no CIP

Case 6             
Carbon Adsorption
Non-Site Specific, no 

CIP             

Total Capital Investment $3,465,000 $4,641,000 $5,425,000 $5,336,000 $3,087,000 $5,154,000 
Direct Annual Costs       
Labor & Materials       

 
Operating Labor (0.5 hr/shift-unit @ 
$12.95/hour) $1,632 $1,632 $1,632 $1,632 $1,632 $1,632 

 Supervisor (15% of operator cost) $245 $245 $245 $245 $245 $245 

 
Operating Materials (15% of total 
maintenance cost) $490 $490 $490 $28,360 $490 $490 

 
Maintenance Labor (0.5 hr/shift-
unit@ $12.95/hour) $1,632 $1,632 $1,632 $1,632 $1,632 $1,632 

 
Maintenance Materials (100% of 
maintenance labor) $1,632 $1,632 $1,632 $1,632 $1,632 $1,632 

Utilities       
 Natural Gas $2,210,000 $1,105,000 $110,500 $0 $0 $0 
 Electricity $141,800 $141,800 $141,800 $114,700 $114,700 $114,700 
 Water Disposal $0 $0 $0 $0 $631,200 $0 
Total Direct Annual Cost $2,357,400 $1,252,400 $257,900 $148,200 $751,500 $120,300 
Indirect Annual Costs       
 Overhead (60% of labor & Mat'ls) $3,400 $3,400 $3,400 $20,100 $3,400 $3,400 
 Administrative Charges (2% of TCI) $69,300 $92,800 $108,500 $106,700 $61,700 $103,100 
 Property Taxes (2% TCI) $69,300 $92,800 $108,500 $106,700 $61,700 $103,100 
 Insurance (1% TCI) $34,700 $46,400 $54,300 $53,400 $30,900 $51,500 
 Capital Recovery (CRF = 0.163) $564,800 $756,500 $884,300 $869,800 $503,200 $840,100 
Total Indirect Annual Cost $741,500 $991,900 $1,159,000 $1,156,700 $660,900 $1,101,200 
Total Annualized Cost $3,098,900 $2,244,300 $1,416,900 $1,304,900 $1,412,400 $1,221,500 
Emission Reductions       
 Annual Average Tank Tunover 6 6 6 6 6 6 
 Collection & Control Efficiency 86% 86% 86% 81% 81% 86%
 Annual Emission Reduction (tons) 59.53 62.90 65.94 62.42 62.42 66.27 
        
Cost Effectiveness $/ton $52,100 $35,700 $21,500 $20,900 $22,600 $18,400 
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V. Cost effectiveness and RACT Determination for Control of Ethanol Emissions 
from Wine Storage 

A. Emission Control Technology for Control of Emissions from Wine Storage 
1. Background 

Wine storage tanks perform two functions in the winery: 

••••    Facilitation of post-fermentation processing operations such as racking, filtration, 
malolactic fermentation and bottling. In this role, the typical storage tank is filled and 
emptied several times per year and functions as a process vessel. 

••••    Storage of wine between processing operations up to the final operation of bottling. 
In this role, the objective is to avoid oxidation of the wine by both minimizing the wine 
temperature and the exposure of the wine to air. 

Emissions from storage tanks consist of both working losses and breathing losses. The 
former losses occur as a result of the displacement of the vapor space of the tank into the 
atmosphere as a result of tank filling operations and is primarily a function of tank 
throughput and the temperature and ethanol content of the wine. Breathing losses are the 
result of diurnal heating and cooling caused by the effect of atmospheric conditions on the 
contents of the tank. For a well-insulated tank, breathing losses will be negligible. 
After fermentation, wine is transferred a number of times between storage tanks to 
perform various finishing operations such as “racking” (decantation for separation of 
sediment), filtration, malolactic fermentation (breakdown of malic acid to lactic acid and 
carbon dioxide), and bottling operations.  Since the bottling process is a year-round 
operation, each batch of wine will have a definite residence time in storage, before 
bottling, which includes the time spent in performing the various post-fermentation 
finishing processes.  The post-fermentation operations result in “working losses” from the 
storage tanks since they require draining and filling the tanks several times.  Storage 
before bottling generates “breathing losses” from the tanks. 
The District has prepared a BACT guideline for wine storage tanks (Guideline 4.12.8).  
Guideline 4.12.8 establishes the installation of insulation and a pressure/vacuum valve set 
within 10% of the maximum allowable working pressure of the tank, “gas tight” tank 
operation and maintenance of a continuous storage temperature not exceeding 75 oF 
within 60 days of completion of fermentation as “achieved in practice”. The following 
capture and control  options are also identified as technologically feasible: 

••••    Refrigeration of wine or equivalent  

••••    Capture of VOCs and thermal or catalytic oxidation or equivalent  

••••    Capture of VOCs and carbon adsorption or equivalent  

••••    Capture of VOCs and absorption or equivalent (water scrubber) 

••••    Capture of VOCs and condensation or equivalent (refrigerated condenser)  
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The US EPA’s RACT/BACT/LAER contains no examples of controlling wine storage tank 
emissions.  Additional literature searches produced no examples of wine storage tank 
emission control being implemented worldwide. 
2. Pressure/Vacuum Valves on Wine Storage Tanks w/ “Gas Tight” Operation 
VOCs (ethanol) are emitted from the storage tanks as a result of both working losses 
(which occur when the liquid level in the tank changes) and breathing losses (expansion 
and contraction effects due to temperature variations). The proposed pressure/vacuum 
valve limits these emissions by requiring the maximum amount of variation in tank 
pressure before allowing the tank to vent to the atmosphere or allowing air admission to 
the tank. These valves are in common use in this application in the industry for purposes 
of minimizing contact of the wine with oxygen to preserve product quality. 

 3. Storage Tank Insulation 
Application of insulation to a storage tank isolates the contents from the impact of diurnal 
heating and cooling cycles due to sunlight and atmospheric conditions and minimizes the 
resulting breathing losses from the tank. Insulation is commonly applied to wine storage 
tanks in conjunction with refrigeration of the tank to maintain the wine contents below 40 
oF during storage to preserve wine quality. As mentioned previously, breathing losses are 
considered negligible for a well insulated tank. 

 4. Refrigerated Storage (Temperature Control) 
As mentioned, refrigeration is commonly employed in conjunction with tank insulation for 
purposes of preserving product quality during long term storage. Maintaining the wine at a 
reduced temperature lowers the volatility of the ethanol and thus reduces the emissions 
from working losses and essentially eliminates breathing losses. Since the majority of the 
storage tank emissions result from working losses associated with wine transfer 
operations rather than with tank breathing losses, the most effective utilization of 
refrigeration requires that the fermented must be cooled immediately after fermentation, 
prior to transfer operations such as racking and clarification. 

 4. Capture and Control 
The balance of the identified technologically feasible controls consist of capture and 
control technologies and have been previously discussed in this document under wine 
fermentation. The general discussion previously presented is applicable to wine storage 
as well. However, application of each of the technologies to wine storage is based on 
maintaining the tank in a “gas tight” condition, connected to the control device via ducting, 
and therefore the District considers that the capture efficiency associated with each 
technology is 100%. Therefore, based on the previous discussion, the capture and control 
systems are considered to have the following overall emission control efficiencies: 
Capture of VOCs and thermal or catalytic oxidation: 95% control  
Capture of VOCs and carbon adsorption: 95% control 
Capture of VOCs and water scrubber: 90% control 
Capture of VOCs and refrigerated condenser: 90% control 
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B. Cost Effectiveness Analysis 
1. Approach for Cost Effectiveness 
The following cases will be examined for cost effectiveness for control of wine storage 
tank emissions:: 
Case 1 Pressure/Vacuum Valve with “Gas Tight” Tank Operation 
Case 2 Storage Tank Insulation 
Case 3 Storage Tank Refrigeration (with Insulation) 
Case 4 Thermal oxidation with 0% heat recovery (low capital/high operating cost)  
Case 5 Catalytic oxidation with 50% heat recovery (mid range capital/mid range 

operating cost) 
Case 6 Regenerative thermal oxidation with 95% heat recovery (high capital/low 

operating cost) 
Case 7 Refrigerated Condenser 
Case 8  Water scrubber 
Case 9 Carbon adsorption 

The approach of the cost effectiveness analysis will be to first determine which, if any, of 
the above cases potentially qualifies as RACT based on having a potential cost 
effectiveness below the EPA’s assumed RACT threshold of $4,400/ton of VOC. All cases 
which are shown to have a cost effectiveness higher than $4,400/ton will be discarded. 
Cases which fall below the threshold will then be further examined and compared with 
respect to relative cost effectiveness, technical risk, reasonableness, and socio-economic 
impact to determine which, if any, qualify as RACT for wine storage tanks. 
To establish a comparative physical scope of each of the above cases, the District’s 
approach is based on applying the nine different control technologies to a hypothetical 
650,000 gallon storage tank (43’ diameter x 60 feet tall) located in Fresno, CA. For 
options controlling multiple tanks, a hypothetical assembly of eight (8) 650,000 gallon 
capacity tanks aligned in two groups of 4 on either side of a common pipeway. The 
rationale for this is based on the following: 

••••    A 650,000 gallon tank is representative of the largest storage tanks currently in use in 
the San Joaquin Valley. Due to economy of scale, it can be assumed that applying 
controls to this size of tank will provide the most optimistic cost effectiveness and that 
all smaller tanks, equipped with the same controls, will be less cost effective. 

••••    Fresno is centrally located in the valley and provides a reasonable basis for average 
atmospheric conditions. 

••••    An assemblage of eight tanks grouped along a pipeway is a reasonably common yet 
generic arrangement for wine storage tanks and provides significant total storage 
capacity for economy of scale with respect to controls. Cost effectiveness based on 
this configuration should provide an optimistic assessment of cost effectiveness 
relative to the average storage tank installation in the San Joaquin Valley. Larger 
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assemblages of tanks of this size could result in significant increases in collection 
manifold sizes and elevations due to combining flows from large numbers of tanks and 
to the sloping requirements for installation of free-draining ductwork.  

2. Estimating Approach and Basis 
The approach for cost effectiveness determination will be based on the following 
elements: 

• Cases 1-3 are process modifications rather than installation of emission controls. A 
simplified cost effectiveness for these cases was calculated based on only a direct 
cost of certain major components of the scope to demonstrate that the proposed 
process modification exceeds the cost effectiveness threshold for RACT. 

• EPA’s cost model for VOC incineration systems, as presented in the EPA Control Cost 
Manual, Section 3.2, Tables 2.8 and 2.9, was used for all capture and control cases 
with the exception of the refrigerated condenser (case 7) estimate which used Section 
3.1, Table 2.3  for Total Capital Investment (note also that the EPA cost model was 
adjusted to a California location by taking sales tax at 8% rather than 3%). 

• All estimates are based on the model 650,000 gallon capacity storage tank (43’ dia. x 
60’ tall).  

• All capture and control cases (cases 4-9) are assumed to be manifolded together to a 
common control device based on a tank battery of eight (8) 650,000 gallon tanks.  

• Potential uncontrolled emissions from each model storage tank have been determined 
to be 947 lb-ethanol/year based on simulation of a 650,000 gallon uninsulated tank 
containing wine with 13.9 % ethanol and which experiences 6 turnovers per season15. 
Tank simulation was performed using the TANKS 4.0 program, setting the 
pressure/vacuum valve setting to zero to simulate tank operation without a valve. 

• Control device capacity for cases 4-9 is 1450 scfm based air displacement from the 
tanks during filling operations and upon an assumed pumping capability to fill a 
storage tank in a single 8-hour shift. It is assumed that all eight tanks can possibly fill 
at the same time. 

• Each capture and control case is assumed to have the same requirements for the 
collection system consisting of ducting which connects all eight tanks to a common 
manifold which, in turn, connects to a knock out vessel located just upstream of the 
control device. The minimum scope of the collection system was determined to be: 
- Tank modifications to add a new vent nozzle on each tank 
- Installation of 60 feet of 6’ dia. stainless steel ducting from each tank to the central 

manifold (total of 480 linear feet) 
- Installation of a 10” dia. stainless steel central manifold ducting (250 linear feet) 
- Installation of a knock out pot upstream of the control device 

                                            
15 Average storage tank turnovers of six per year is based on conversation with Bob Calvin of Constellation Wine and is 
corroborated by Authority to Construct applications received to date by the District for new wine storage tanks. 
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• It was optimistically assumed that the cost of structural supports and  of the clean-in-
place (CIP) system for cleaning and sterilization of the ductwork would be negligible.  

• Purchased costs for ducting were taken from the EPA Control Cost Manual, Section 2, 
Chapter 1 and corrected to last quarter 2006 by assuming average 3% annual 
inflation. An allowance of $5,000 was used for the knock out vessel and an allowance 
of $2000 per tank was used for the tank modifications to add a vent nozzle. 

• Potential site specific costs such as site preparation, electric utility expansion and 
natural gas utility expansion were optimistically ignored. 

• Total Capital Investment was annualized based on a 10 year equipment life and a 10% 
opportunity cost for capital (CRF = 0.163). 

• Electric power costs were considered only for the induced draft fan required to deliver 
the 1450 cfm combined vent from the tanks through the control device and to the vent 
stack (assumed to be the same for all cases). Power costs for refrigeration and for 
regeneration of activated carbon were optimistically ignored.  

• Pricing for natural gas and electricity were applied at $0.61/therm and $0.12/kwh 
based on the Eichleay study for fermentation control for Gallo’s Modesto winery. 
 

3. Cost Effectiveness Analysis for Wine Storage Tanks 
Case 1 - Pressure/Vacuum Valve  
The 650,000 gallon storage tank model (TANKS 4.0) was revised to include a 
pressure/vacuum valve using default pressure and vacuum settings of 0.03 psig per 
TANKS 4.0. The resulting simulation indicated that breathing losses from a single tank 
were reduced from 387 lb/year to 373 lb/year for a net reduction in breathing loss of 14 
lb/year with an ethanol content of 53.7 wt%. This yields a negligible emission reduction of 
only 8 lb/yr, or 0.004 tons/year. Working losses were not affected as would be expected.  
Assuming a de minimus investment cost of $5000 to install a flanged nozzle on the 
stainless steel storage tank and to purchase and install a pressure/vacuum valve and 
associated stainless steel piping yields an annualized investment of 0.163 x $5000 = 
$815/year. Cost effectiveness of the pressure/vacuum valve will thus be on the order of 
$815/0.004 = $204,000/ton.    
Case 2 - Storage Tank Insulation  
To evaluate the potential effectiveness of insulation in controlling ethanol emissions from 
wine storage tanks, it was optimistically assumed that the tank insulation value is high 
enough to effectively eliminate the impact of changing ambient conditions, such that the 
tank contents stays at a uniform annual average temperature throughout the year. The net 
result of this assumption is that breathing losses from the tank are negligible. It is also 
assumed that the tank is equipped with a pressure/vacuum valve since this is a common 
practice in the industry for quality control reasons. With a pressure vacuum valve in place, 
the elimination of all breathing losses would potentially result in a reduction in tank losses 
of 373 lb/year, equivalent to 200 lb-ethanol/year (0.10 tons/year). 
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The cost to insulate a new 43’ dia. x 60 ft tall, 650,000 gallon tank during initial 
construction is estimated at $131,900 based on an installed insulation cost16 of $16.21per 
square foot. Note that insulation costs for insulating existing storage tanks would be 
considerably higher since an existing tank may require structural modifications to support 
the weight of the insulation and would require scaffolding of the tank to perform the 
installation (scaffolding is used for general construction of a new tank and the scaffolding 
cost would therefore is not be directly attributable to  the installation of insulation in the 
case of new  tank construction). Annualized direct cost of insulation on a new tank is thus 
0.163 x $132,000 = $21,500/year. Cost effectiveness of insulation, based only on the 
initial investment for insulation  is determined to be $21,500/(0.10 tons/year) = 
$215,000/ton. 
Case 3 - Refrigerated Storage 
Based on simulations with TANKS 4.0, maintaining a controlled 40 oF storage temperature 
on wine with 13.9% ethanol in a 650,000 gallon tank reduces ethanol emissions by 758 
lb/year (0.38 tons per year) relative to an uninsulated and unrefrigerated tank, equipped 
with a pressure/vacuum valve at a Fresno, CA location. 
To evaluate the potential cost effectiveness of 40 oF refrigerated storage in controlling 
ethanol emissions from wine storage tanks, capital investment requirements are based on 
applying insulation to a 650,000 gallon tank plus installation of purchased refrigeration 
capacity of 21 tons17. Using the estimate of insulation cost developed above and adding 
the bare purchase price of a 21 ton refrigeration unit (based on EPA Control Cost Manual, 
Section 3.1, Figure 2.5, the investment (2006) for a 650,000 gallon tank would be: 
Insulation (not including tank mods or scaffolding) =    $132,000 
Purchase price for 21 ton refrigeration (no installation cost included) = $112,000 

Total Cost =   $244,000 
Optimistically ignoring both the installation costs for the refrigeration and the annual cost 
associated with operations and maintenance, annualized direct cost of refrigeration plus 
insulation on a new tank is thus 0.163 x $244,000 = $39,700/year and the cost 
effectiveness would be estimated at $39,700/0.38 = $105,000/ton.  
Collection and Control Cases: 
Table 7 presents the development of Total Capital Investment for all cases and Table 8 
presents the annual costs, emission reductions, and cost effectiveness for each collection 
and control case. Discussion of each case follows: 
Case 4 - Collection and Control with a Thermal Oxidizer 

Capital investment for this case as well as all remaining capture and control cases is 
presented in 7. Annual costs, emission reductions and calculated cost effectiveness are 
presented in Table 8. The selected thermal oxidizer for this case was priced from the EPA 
                                            
16 Information provided by T. Vitali of O’Neal Beverages (2006) for 3” thick spay-on urethane foam insulation on the tank 
walls and 9” thick urethane foam on the roof, based on actual insulation costs for new 190,000 gallon tanks at the O’Neal 
Winery in Parlier. 
17 0.032 tons per 1000 gallons of insulated storage capacity based on estimated capacity requirements supplied by Tom 
Vitiali at O’Neal Beverages. 
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Control Cost Manual, Section 3.2, Figure 2.4, based on a 1,450 scfm unit with 0% energy 
recovery. As such, it represents a minimum capital investment scenario for use of a thermal 
oxidizer. The price from Figure 2.4 (1990 dollars) was adjusted to 2006 dollars based on 
average annual inflation of 3%. 
 

The emission reduction for this case is: 
8 tanks x 947 lb-ethanol/tank x 1 ton/2000 lb x 95% = 3.60 tons-ethanol/year. 
Annual fuel cost for this case was calculated based on heating the 1,450 scfm to 1,500 oF 
with no heat recovery but allowing a 50% reduction from the theoretical fuel consumption 
based on using a variable frequency drive on the ID fan, allowing turn down of the unit. 
With an expected collection and control efficiency of 95%, cost effectiveness of this 
control option is optimistically estimated at $75,700 per ton.  
Case 5 - Collection and Control with a Catalytic Oxidizer 
The catalytic oxidizer for this case was priced from the EPA Control Cost Manual, Section 
3.2, Figure 2.6, based on a 1,450 scfm unit with 50% energy recovery. As such, it 
represents a mid range capital investment scenario for use of oxidizer technology. The 
price from Figure 2.4 (1990 dollars) was adjusted to 2006 dollars based on average 
annual inflation of 3%. 
The emission reduction for this case is: 
8 tanks x 947 lb-ethanol/tank x 1 ton/2000 lb x 95% = 3.60 tons-ethanol/year. 
Annual fuel cost for this case was calculated based on heating the 1,450 scfm to 600 oF 
with a 50% reduction for heat recovery and another 50% reduction for turndown capability 
based on  using a variable frequency drive on the ID fan. With an expected collection and 
control efficiency of 95%, cost effectiveness of this control option is optimistically 
estimated at $51,200 per ton.  
Case 6 - Collection and Control with a Regenerative Thermal Oxidizer (RTO) 
The regenerative thermal oxidizer for this case was priced based on vendor quotations 
from the STI wine fermentation study for RTO’s with capacities of  500 scfm and  5000 
scfm. These prices were interpolated to determine the price of a 1,450 scfm unit. RTO’s 
typically have an energy efficiency of approximately 95% and, as such, this case 
represents a maximum capital investment scenario for use of a thermal oxidizer. The price 
derived from the STI data (2003 dollars) was adjusted to 2006 dollars based on average 
annual inflation of 3%. 
The emission reduction for this case is: 
8 tanks x 947 lb-ethanol/tank x 1 ton/2000 lb x 95% = 3.60 tons-ethanol/year. 
Annual fuel cost for this case was calculated based on heating the 1,450 scfm to 1,500 0F 
with 95% heat recovery. With an expected collection and control efficiency of 95%, cost 
effectiveness of this control option is optimistically estimated at $58,500 per ton.  
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Case 7 - Collection and Control with a Refrigerated Condenser 
It was assumed that the refrigerated condenser would operate at a condensing 
temperature of –12 oF and achieve a 90% collection and control based on the TAD. The 
refrigerated condenser duty for this case was determined to be 9.6 tons of refrigeration 
and was priced based on the EPA Control Cost Manual, Section 3.1, Figure 2.5, based on 
a –20 oF refrigerant condensing temperature. The price from Figure 2.5 (1990 dollars) was 
adjusted to 2006 dollars based on average annual inflation of 3%. 
The emission reduction for this case is: 
8 tanks x 947 lb-ethanol/tank x 1 ton/2000 lb x 90% = 3.41 tons-ethanol/year. 
Electric power costs for operation of the refrigeration were ignored in the analysis. 
With an expected collection and control efficiency of 90% per the TAD, cost effectiveness 
of this control option is optimistically estimated at $83,800 per ton.  
Case 8 - Collection and Control with a Water Scrubber 
The selected water scrubber for this case was priced based on vendor quotations 
obtained from the  STI study for scrubbers with capacities of  500 scfm and 5000 scfm. 
These prices were interpolated to determine the price of a 1,450 scfm unit. The price 
derived from the STI data (2003 dollars) was adjusted to 2006 dollars based on average 
annual inflation of 3%. 
The emission reduction for this case is: 
8 tanks x 947 lb-ethanol/tank x 1 ton/2000 lb x 90% = 3.41 tons-ethanol/year. 
Costs for disposal of ethanol-laden water from operation of the scrubber were not 
included in the analysis.  
With an assumed collection and control efficiency of 95%, cost effectiveness of this 
control option is optimistically estimated at $38,000 per ton.  
Case 9 - Collection and Control with Carbon Adsorption 
The selected water scrubber for this case was priced based on pricing presented in the 
TAD for activated carbon adsorption systems including carbon canisters, blower, and 
regeneration system. Prices from the TAD were interpolated to determine the price of a 
1,450 scfm unit. The price derived from the TAD (1991 dollars) was adjusted to 2006 
dollars based on average annual inflation of 3%. 
The emission reduction for this case is: 
8 tanks x 947 lb-ethanol/tank x 1 ton/2000 lb x 95% = 3.60 tons-ethanol/year 
Utility costs for operation of the carbon regeneration system were not included in the 
analysis. With an expected collection and control efficiency of 95%, cost effectiveness of 
this control option is optimistically estimated at $70,000 per ton.  
4. RACT Selection for Wine Storage Tanks 
The nine cases examined under an optimistic capital investment scenario yielded 
evaluated cost effectiveness ranging from $38,000 per ton for water scrubber control 
technology to $75,700 per ton a thermal oxidizer without heat recovery.  For reasons 
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already discussed, these evaluated cost effectiveness are artificially low. Factors making 
these evaluated costs optimistically low include: 

••••    It was assumed that the cost of engineered structures to support the ductwork would 
be negligible. 

••••    It was assumed that the cost of the CIP system was negligible. 

••••    Cases 1 through 3 based the capital investment on only the purchase cost of the 
equipment or the direct cost of a major element. Other significant direct cost and all 
the indirect costs were ignored. 

••••    Site specific costs for site preparation, electricity or fuel gas supply were ignored.  

••••    Utility costs for refrigeration, carbon regeneration, water disposal, and waste stream 
handling were ignored. 

••••    The EPA cost model only applies factors for engineering, construction and field 
expense, contractor fees and contingency to the purchased equipment costs rather 
than the total direct cost. Since other direct costs such as foundations and supports, 
electrical and piping all have a substantial indirect cost, these costs are ignored in this 
evaluation. Standard practice in the engineering and construction industry for a 
factored estimate of this type is to apply indirect cost factors to the total direct cost. 

••••    EPA cost model factors for engineering, construction and field expenses and 
contingency are low relative to typical experience and practice in the engineering and 
construction industry for industrial construction of this type. Engineering costs and 
construction and field expense are each more typically 10-20%, of total direct cost. 
Industry practice would consider an estimate of this type to have an accuracy of no 
better than + 25%. Based on this, industry practice is to set contingency at 15-20% of 
total direct cost as a minimum. 

The above analysis indicates that there are currently no feasible VOC control 
technologies which offer a cost effectiveness less than EPA’s assumed threshold of 
$4,400 per ton. Therefore, there is no feasible RACT-level control exist for wine storage 
tanks. 
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EPA Cost Model    Table 7  Total Capital Investment for VOC Control on Wine Storage Tanks 

Non-Site Specific, No CIP (Cases 4 through 9) 

Control Device 

Case 4          
Thermal Ox 

Assume CIP Cost 
Negligible 

Case 5             
Catalytic Ox. 

Assume CIP Cost 
Negligible 

Case 6           
RTO 

Assume CIP Cost 
Negligible 

Case 7               
Refrigerated 
Condenser 

Assume CIP Cost 
Negligible 

Case 8         
Water Scrubber

Assume CIP 
Cost Negligible 

Case 9             
Carbon Adsorption

Assume CIP Cost 
Negligible 

Direct Costs       
Purchased Equipment Costs       

Control Device $55,000 $77,300 $140,400 $260,500 $30,300 $210,800 
Knock Out Vessels $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 

Ductwork $88,400 $88,400 $88,400 $88,400 $88,400 $88,400 
Subtotal Equipment $148,400 $170,700 $233,800 $353,900 $123,700 $304,200 
Instrumentation $14,800 $17,100 $23,400 $35,400 $12,400 $30,400 
Sales Tax $11,900 $13,700 $18,700 $28,300 $9,900 $24,300 
Freight $7,400 $8,500 $11,700 $17,700 $6,200 $15,200 
Purchased Equipment Cost (PEC) $182,500 $210,000 $287,600 $435,300 $152,200 $374,100 

       
Direct Installation Costs       
Foundations and Supports $14,600 $16,800 $23,000 $34,800 $12,200 $29,900 
Handling & Erection $25,600 $29,400 $40,300 $60,900 $21,300 $52,400 
Electrical $7,300 $8,400 $11,500 $17,400 $6,100 $15,000 
Piping $3,700 $4,200 $5,800 $8,700 $3,000 $7,500 

       
Site Prep & Miscellaneous       
Site Prep $0 $0 $0 $0 $0 $0 
CIP System $0 $0 $0 $0 $0 $0 
Electrical Utility $0 $0 $0 $0 $0 $0 
Tank Modifications $16,000 $16,000 $16,000 $16,000 $16,000 $16,000 
Total Direct Costs $249,700 $284,800 $384,200 $573,100 $210,800 $494,900 
       
Indirect Costs       
Engineering $18,300 $21,000 $28,800 $43,500 $15,200 $37,400 
Construction & Field Expenses $9,100 $10,500 $14,400 $21,800 $7,600 $18,700 
Contractor Fees $18,300 $21,000 $28,800 $43,500 $15,200 $37,400 
Start Up $3,700 $4,200 $5,800 $8,700 $3,000 $7,500 
Performance Test $1,800 $2,100 $2,900 $4,400 $1,500 $3,700 
Contingencies $5,500 $6,300 $8,600 $13,100 $4,600 $11,200 
  
Total Indirect Costs $56,700 $65,100 $89,300 $135,000 $47,100 $115,900 

       
Total Capital Investment $488,900 $559,900 $761,100 $1,143,400 $410,100 $984,900 
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EPA Cost Model        Table 8  Annual Costs for VOC Control on Wine Storage Tanks 
Non-Site Specific, No CIP (Cases 4  through 9) 

Control Device Case 4           
Thermal Ox 

Case 5             
Catalytic Ox. 

Case 6           
RTO 

Case 7               
Refrigerated 
Condenser  

Case 8         
Water Scrubber

Case 9             
Carbon Adsorption

Total Capital Investment $488,900 $559,900 $761,100 $1,143,400 $410,100 $984,900 
Direct Annual Costs 
Labor & Materials 

      

 Operating Labor (0.5 hr/shift-unit @ 
 $12.95/hour) $7,100 $7,100 $7,100 $7,100 $7,100 $7,100 

 Supervisor (15% of operator cost) $1,100 $1,100 $1,100 $1,100 $1,100 $1,100 
 Operating Materials (15% of total 
 maintenance cost) $2,100 $2,100 $2,100 $2,100 $2,100 $2,100 

 Maintenance Labor (0.5 hr/shift-unit@ 
 $12.95/hour) $7,100 $7,100 $7,100 $7,100 $7,100 $7,100 

 Maintenance Materials (100% of 
 maintenance labor) $7,100 $7,100 $7,100 $7,100 $7,100 $7,100 

Total Labor & Materials $24,500 $24,500 $24,500 $24,500 $24,500 $24,500 
Utilities       
 Natural Gas $126,000 $22,700 $6,300 $0 $0 $0 
 Electricity $3,000 $3,000 $3,000 $3,000 $3,000 $3,000 
 Water Disposal $0 $0 $0 $0 $0 $0 
Total Direct Annual Cost $153,500 $50,200 $33,800 $27,500 $27,500 $27,500 
Indirect Annual Costs       
 Overhead (60% of labor & Mat'ls) $14,700 $14,700 $14,700 $14,700 $14,700 $14,700 
 Administrative Charges (2% of TCI) $9,800 $11,200 $15,200 $22,900 $8,200 $19,700 
 Property Taxes (2% TCI) $9,800 $11,200 $15,200 $22,900 $8,200 $19,700 
 Insurance (1% TCI) $4,900 $5,600 $7,600 $11,400 $4,100 $9,800 
 Capital Recovery (CRF = 0.163) $79,700 $91,300 $124,100 $186,400 $66,800 $160,500 
Total Indirect Annual Cost $118,900 $134,000 $176,800 $258,300 $102,000 $224,400 
Total Annualized Cost $272,400 $184,200 $210,600 $285,800 $129,500 $251,900 
Emission Reductions 3.60 3.60 3.60 3.41 3.41 3.60 

Cost Effectiveness $/ton $75,700 $51,200 $58,500 $83,800 $38,000 $70,000 
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VI.  Cost Effectiveness and RACT Determination for Brandy Aging 
 

  A.  Emission Control Technology For Control of Ethanol Emissions From Brandy 
Aging  

1. Background 
 
Brandy is prepared by distilling fermented grape juice and then aging the distilled product 
in wooden casks (usually oak) which colors it, mellows the palate, and adds additional 
aromas and flavors. The changes which occur during the aging process are the result of 
interactions between the aging brandy and the oak barrel, driven by the conditions of the 
surrounding atmosphere which may have both diurnal and seasonal variation. Both 
ethanol and water evaporate from the surface of the barrel during the aging process with 
the rate of evaporation (and the style of the brandy) depending upon both the porosity of 
the barrel and the atmospheric conditions of the storage among other factors. 
In the typical aging operation, the freshly distilled brandy is transferred to tankage where 
the proof is adjusted to approximately 100-120 proof by addition of water and then 
transferred to a gauging tank which is equipped with instrumentation to accurately 
determine the volume of the contents. The brandy is then transferred  by batch into “lots” of 
oak barrels.  The amount of brandy transferred into a “lot” of barrels is determined based on 
the difference between the starting and the ending volume of brandy in the gauging tank. 
The volume so determined is then corrected for temperature and proof content, using 
methods specified by the Alcohol and Tobacco Tax and Trade Bureau (TTB), U.S. 
Department of Treasury, to determine the number of proof-gallons transferred into the “lot” 
of barrels (a proof-gallon is one gallon of 100 proof brandy at 60 oF). The “lot” of barrels is 
then placed into a warehouse for an average aging period of 2-3 years.  
After completion of the required aging period, the barrels are removed from the 
warehouse by “lot” and dumped into a gauging tank to determine the residual volume and 
proof in the “lot” of barrels. The result is corrected for temperature and proof to yield the 
number of residual proof-gallons in the “lot”. The difference between the proof-gallons 
filled and the residual proof-gallons is the loss to the atmosphere and is reported as 
proof-gallons lost per barrel-year. The filling and dumping of barrels to and from storage 
is rigidly controlled, metered, and reported for tax purposes, using the methods specified 
by the TTB. Depending upon aging practices, warehouse construction and site specific 
conditions, annual brandy losses may vary between 1.5 and 4.5 proof gallons per barrel, 
equivalent to a range of approximately 5 to 15 lb-ethanol/year-barrel. 
The US EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database contains case-
specific information on the "Best Available" air pollution technologies that have been 
required to reduce the emission of air pollutants from stationary sources (e.g., power 
plants, steel mills, chemical plants, etc.).  This information has been provided by State 
and local permitting agencies.  The RBLC contains no examples of controlling brandy 
aging emissions.  Additional literature searches produced no examples of brandy aging 
emission control being implemented worldwide. 
The District has issued an Authority to Construct permit for one brandy aging facility 
which has been proposed for purposes of generating Certified Emission Reductions 
(CER’s) to offset required wine fermentation emission reductions required pursuant to the 
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District’s Rule 4694, Wine Fermentation and Storage Tanks. The proposed facility will 
modify an existing brandy storage warehouse to capture ethanol emissions and destroy 
them using regenerative thermal oxidizer technology. However, the provisions of the 
permit requiring operation of the capture and control system are provisional, based upon 
successful demonstration that operation of the controls does not result in unacceptable 
impacts on brandy quality or consistency. 
A review of the emission mechanism for brandy aging and of the established VOC control 
technologies indicates that the following would be potentially applicable to the control of 
ethanol emissions from brandy aging operations: 
1. Oxidation (conversion of the VOC to CO2); 
2. Absorption (“scrubbers”, which transfer the VOC in air emissions to a liquid waste 
stream); 
3. Adsorption (often using activated carbon, which transfers the VOC in the air onto a 
solid substrate); 
4. Condensation (conversion of the VOC gases into liquids); and  
7. Biological control systems (e.g., bio-filters or bio-scrubbers) 
8. Modification of the aging warehouse and/or the aging operation to reduce the 

evaporative ethanol emissions. 
Review of the identified control technologies above indicates that options 1 through 5 are 
all classified as capture and control systems and therefore all share a common 
requirement for a capture system. Since the capture system is common to these options, 
issues regarding the installation of such a system on a brandy aging operation are also 
common and will thus be considered independent of the control technology selected.   
Each of the identified technologies, the common capture system and their potential 
application to brandy aging is discussed in the following: 
2. Emissions Capture System 
The brandy storage warehouse functions as an enclosure from which the ethanol 
emissions can be captured. The capture efficiency is primarily a function of the 
configuration of this structure. Since such a structure can be sealed and ventilated to a 
control device such that it qualifies as a “Total Enclosure” pursuant to U.S. EPA Method 
204, the theoretical capture efficiency would be considered to be 100%. However, since 
the brandy storage operation (and its emissions) is a continuous 24 hour/day operation 
throughout the year, it would be difficult and expensive to continuously maintain the 
warehouse in “Total Enclosure” status due to on-going requirements to transport product 
into and out of the warehouse and to requirements for maintenance during which the 
warehouse must be opened or the control device must be shut down. During such 
periods, uncontrolled emissions are delivered to the atmosphere in the absence of 
expensive air lock systems and/or redundant control devices. 
Based upon information supplied by industry, the District has determined that warehouse 
enclosures can potentially achieve a capture efficiency of 90% based on a warehouse 
designed to EPA Method 204 criteria for a “Total Enclosure” and appropriate allowances 
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for time periods during which the enclosure does not qualify under Method 204 due to 
operational and maintenance issues. 
3. Thermal Oxidation (Incineration) 
A thermal oxidizer (TO) destroys VOCs by the process of combustion.  A basic TO 
system consists of a combustion chamber, burner, stack, and combustion controls.  All 
hydrocarbons are oxidized to carbon dioxide and water vapor by the proper mix of 
temperature, residence time and turbulence within the reactor chamber.  Combustion of 
the contaminated gas stream occurs at high temperatures, normally 650oC to 870oC 
(1,200oF to 1,600oF) when treating low concentration streams. Recent guarantees 
provided by TO vendors for destruction of ethanol in air in other proposed projects under 
review by the District have been based on a minimum combustor temperature of 1,500oF.   
TO systems can be divided into recuperative or regenerative systems, based on methods 
used to increase operating efficiencies by capturing heat from the combustion process.  
Recuperative TO systems increase fuel efficiency by use of a gas pre-heating section 
and a heat recovery section.  Heat recovery can be as high as 70%.  A regenerative 
system provides extremely high thermal-energy recovery; up to 95% of heat energy can 
be recovered. Regenerative TO systems use a ceramic heat-exchange bed to preheat 
process air to within 5% of the oxidation temperature.   
VOC conversion efficiencies range from 95% to 99.9% for TO systems. However, the 
combustion of supplemental fuel for the oxidation step (the amount depending upon the 
fuel value of the VOC and the level of heat recovery employed) produces NOx, an ozone 
precursor like VOC, thus offsetting some of the VOC emission reduction. The District 
considers thermal oxidation as technologically feasible for application to brandy storage 
and that a control efficiency of 95% is reasonably achievable which, when combined with 
an expected capture efficiency of 90%, yields an overall emission reduction of 86% for 
this technology. 
4. Catalytic Thermal Oxidation 
A catalytic thermal oxidizer (CTO) is essentially a thermal oxidation unit with a catalyst 
module.  These units are similar in design to recuperative units, except that VOCs are 
oxidized using precious metal or metal-oxide-based catalysts instead of high 
temperature. Operating at about half the temperature of thermal oxidizers, catalytic units 
have smaller footprints and may offer lower operating costs in certain circumstances.  
Since catalyst are employed, they are subject to catalyst poisoning or deactivation due to 
operating upset and may require periodic catalyst replacement which represents a 
substantial operating cost.  
Other industries have demonstrated typical VOC removal efficiencies of up to 98%. The 
District considers catalytic thermal oxidation as technologically feasible for application to 
brandy storage and that a control efficiency of 95% is reasonably achievable which, when 
combined with an expected capture efficiency of 90%, yields an overall emission 
reduction of 86% for this technology. 
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 5. Adsorption Vapor Recovery 
Adsorption vapor recovery is accomplished by passing the VOC-laden gas through beds 
containing adsorbents that have a high surface area to weight ratio.  Typical adsorbents 
are activated carbon, zeolite, or organic polymers.  As the gas stream passes through the 
bed, organic compounds adsorb weakly onto the adsorbent’s surface.  Adsorption of the 
hydrocarbon molecules proceeds until the available surface area is filled or saturated 
with VOC molecules.  The VOC molecules are retained until the regeneration step, or 
disposal of the spent adsorbent. 
Desorbing or removing captured VOCs regenerates the adsorbent.  Decreasing the 
pressure, reducing the hydrocarbon concentration around the adsorbent or increasing the 
temperature of the bed can perform regeneration.  A combination of these steps can also 
be used for regeneration.  There are three basic types of adsorption systems available to 
recover or remove hydrocarbon vapors from an air stream. Two of these systems 
regenerate the adsorbent in-situ for reuse. The third system requires removal of the 
adsorbent to another site for regeneration. 

The two systems that provide in-situ regeneration are: Pressure Swing Regenerated 
Systems and Thermally Regenerated Systems (or a combination of the two methods). 
Since the net result of the combined adsorption and regeneration process only results in 
transfer of the ethanol from the fermentation vent stream to another liquid or gaseous 
stream, further treatment of the effluent of the regeneration process is required to either 
destroy or recover the ethanol (typically thermal oxidation of the stripping gas stream or 
water treatment in the case of steam stripping). 

The District considers adsorption vapor recovery (with appropriate handling of 
regeneration waste streams) as technologically feasible for application to brandy aging. 
Based on a draft technical assessment document (TAD) prepared by ARB18, a control 
efficiency of 95% is considered reasonable for adsorption systems when controlling 
ethanol emissions from wine fermentation, a more demanding application due to the 
presence of large amounts of CO2. This efficiency, when combined with an expected 
capture efficiency of 90%, yields an overall emission reduction of 86% for this 
technology. 

6. Wet Scrubbing (Absorption) 
The basic process involved in wet scrubbing is the contact of a polluted gas stream with 
a liquid solution.  During operation, gas flows upward through a column containing 
packing or other mass transfer media. The scrubbing liquid is delivered to the top of the 
column and flows down (by gravity) through the porous mass transfer media, generating 
a substantial interfacial surface area between the gas and liquid phases in a counterflow 
arrangement which provides  optimal mass transfer.  Gaseous contaminants are 
absorbed into the liquid and the decontaminated gas stream flows out of the scrubber.  

                                            
18 Strategies and Costs for Winery Ethanol Emission Control – Technical Assessment Document (Draft),August 6, 2003, p. 
34. 
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Many scrubbing applications achieve emission reduction efficiencies of 99.9%.  In a pilot 
study19 conducted by ARB in 1987, wet scrubbing demonstrated greater than 90% 
reduction in ethanol emissions when operated for control of ethanol emissions from wine 
fermentation tanks.. The District considers wet scrubbing as technologically feasible for 
application to wine fermentation and that a control efficiency of 90% is reasonably 
achievable which, when combined with an expected capture efficiency of 90%, yields an 
overall emission reduction of 81% for this technology. 
7. Condensation, Refrigeration, and Cryogenic Systems 
Condensation, refrigeration, and cryogenic systems remove organic vapor by condensing 
the target gases on cold surfaces.  These cold conditions can be created by passing cold 
water through an indirect heat exchanger, by spraying cold liquid into an open chamber 
with the gas stream, by using a refrigerant to create very cold coils, or by injecting 
cryogenic gases such as liquid nitrogen into the gas stream.  The concentration of VOCs 
is reduced to the level equivalent to the vapor pressures of the compounds at the 
operating temperature. Removal efficiencies attainable with this approach depend 
strongly on the outlet gas temperature.  For cold-water-based condensation systems, the 
outlet gas temperature is usually in the 40 to 50°F range, and the VOC removal 
efficiencies can be in the 90% to 99% range depending on the vapor pressures of the 
specific compounds.  For refrigerant and cryogenic systems, the removal efficiencies can 
be considerably above 99% due to the extremely low vapor pressures of essentially all 
VOC compounds at the very low operating temperatures of -70°F to less than -200°F. 
Water vapor content in the gas stream may place a lower limit on the outlet gas 
temperature due to potential ice formation.  
The application of refrigerated condenser to the control of ethanol emissions from a 
fermentation tank was examined by ARB20. The results of that study indicated that a 90 
% ethanol recovery could be achieved at an outlet gas temperature of -12 0F when 
controlling ethanol emissions from wine fermentation tanks. However, it was noted that 
ice formation could be a problem at this temperature and that special equipment designs 
would be required for reasonable operation. In addition, the ethanol is recovered in 
aqueous solution and must be further process for recovery of the ethanol. The District 
considers refrigerated condensation as technologically feasible for application to brandy 
aging and that a control efficiency of 90% is reasonably achievable which, when 
combined with an expected capture efficiency of 90%, yields an overall emission 
reduction of 81% for this technology. 
8. Biological Oxidation 
VOCs can be removed by forcing them to absorb into an aqueous liquid or moist media 
inoculated with microorganisms that consume the dissolved and/or adsorbed organic 
compounds.  The control systems usually consist of an irrigated packed bed that hosts 
the microorganisms (biofilters).  A presaturator is often placed ahead of the biological 
system to increase the gas stream relative humidity to more than 95%.  The gas stream 

                                            
19 Nelson Chan, et. al, A suggested Control Measure for Control of Ethanol Emissions From Winery Fermentation Tanks.  
October 7, 1986 
20 Strategies and Costs for Winery Ethanol Emission Control – Technical Assessment Document (Draft),August 6, 2003, p. 
31. 
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temperatures are maintained at less than approximately 105°F to avoid harming the 
organisms and to prevent excessive moisture loss from the media. 
Biological oxidation systems are most often used for very low concentration VOC-laden 
gas streams for odor control.  The VOC inlet concentrations are often less than 500 ppmv 
and sometimes less than 100 ppmv and achieve control efficiencies exceeding 95%.  
However, biofilters have been demonstrated21 in industrial applications achieving 90% 
control efficiency when controlling higher ethanol inlet concentrations (up to 3 g/1000 
m3). The District considers biological oxidation to be technologically feasible for 
application to brandy aging and that a control efficiency of 90% is reasonably achievable 
which, when combined with an expected capture efficiency of 90%, yields an overall 
emission reduction of 81% for this technology. 

 9. Modification of the aging warehouse and/or the aging operation to reduce 
evaporative ethanol emissions 

Emission reduction could theoretically be achieved by a combination of atmospheric 
control in the storage warehouse and by barrel management practices. This is evidenced 
by a potential 300% variation in emission factors between different brandy aging 
operations in the San Joaquin Valley. However, warehouse and barrel management are 
the primary variables which are manipulated by the aging operation to produce specific 
style characteristics in each product. Since brandy is a consumer product whose 
consumer acceptance is heavily influenced by style issues, manipulation of these 
variables for the purpose of emission control would result in fundamentally changing the 
final product of the process, potentially leading to loss of both market share and 
competitive edge. Therefore, the District does not consider this approach as a 
technologically feasible approach and it will not be considered further. 
C. Cost Effectiveness for Brandy Aging 
1. Approach for Cost Effectiveness 
The following emission control technologies have been determined to be technologically 
feasible for control of VOC emissions from brandy aging operations: 

••••    Oxidation (86% control) 
••••    Refrigerated Condenser (81% control) 
••••    Wet Scrubber (81% control) 
••••    Carbon Adsorption (86% control) 
••••    Biofiltration 
Since “oxidation” includes recuperative and regenerative thermal oxidizers plus catalytic 
oxidizers, the cost effectiveness of the following cases will be examined for the 
determination of RACT for brandy aging: 
Case 1 Thermal oxidation with 0% heat recovery (low capital/high operating cost)  
Case 2 Catalytic oxidation with 50% heat recovery (mid range capital/mid range 

operating cost) 

                                            
21 J.S.Devinny, et.al.,Biofiltration for Air Pollution Control,CRC Press, Boca Raton, 1999, p. 235. 
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Case 3 Regenerative thermal oxidation with 95% heat recovery (high capital/low 
operating cost) 

Case 4 Refrigerated Condenser 
Case 5  Water scrubber 
Case 6 Carbon adsorption 
Case 6 Biofiltration 

The approach of the cost effectiveness analysis will be to first determine which, if any, of 
the above cases potentially qualifies as RACT based on having a potential cost 
effectiveness below EPA’s assumed RACT threshold of $4,400/ton of VOC.  Cases which 
are shown to have a cost effectiveness higher than $4,400/ton will be discarded. Cases 
which fall below the threshold will be considered potential candidates for RACT and will 
then be further examined and compared with respect to relative cost effectiveness, 
technical risk, reasonableness, and socio-economic impact to determine which, if any, 
actually qualify as RACT for brandy aging. 
2. Estimating Approach and Basis 
The approach for cost effectiveness determination will be based on the following 
elements: 

• EPA’s cost model for VOC incineration systems, as presented in the EPA Control Cost 
Manual, Section 3.2, Tables 2.8 and 2.9, was used for all capture and control cases 
with the exception of the refrigerated condenser (case 7) estimate which used Section 
3.1, Table 2.3 for Total Capital Investment (note also that the EPA cost model was 
adjusted to a California location by taking sales tax at 8% rather than 3%). 

• All estimates are based on a warehouse ventilation rate of 10,000 scfm based on 
industry estimates of the required ventilation rate for a large brandy storage 
warehouse in the San Joaquin Valley with a storage capacity of 161,500 barrels. The 
ethanol emission factor will be assumed to be the minimum within the typical range 
(1.5 proof gallons loss per barrel-year) to determine the maximum value of cost 
effectiveness (least cost effective) for this warehouse configuration (consideration of 
higher emission factors will result in lower values – more cost effective). 

• Potential uncontrolled emissions are 401 tons-VOC/year for an annual brandy loss of 
1.5 proof gallons per barrel based on a storage capacity of 161,000 barrels and a 
factor of 3.31 lb-ethanol/proof gallon. 

• Each case is assumed to have the same requirements for collection ducting from the 
warehouse to the control device which is based on a warehouse of approximately 
156,000 square feet, consistent with a ventilation rate of 10,000 scfm. The ducting is 
estimated to consist of 1,290 linear feet of collection ductwork within the warehouse 
with an average diameter of 12 inches plus 450 linear feet of main header ducting with 
a diameter of 25 inches.  

• Purchased costs for ducting were taken from the EPA Control Cost Manual, Section 2, 
Chapter 1 and corrected to 1st quarter 2007 by assuming average 3% annual inflation.  

••••    Each case is assumed to have the same requirements for warehouse modifications 
for compliance with EPA Method 204. Allowances of $30,000 and $10,000 were 
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placed in the estimate for installation of automated doors and miscellaneous building 
modifications respectively. 

• Potential site specific costs such as site preparation, electric utility expansion and 
natural gas utility expansion were optimistically ignored. 

• Power consumption by the induced draft fan is common to all cases and is based on 
an induced draft fan rated at 10,000 scfm, 10 inches water column static pressure 
differential, and a fan efficiency of 65%.  

• Total Capital Investment was annualized based on a 10 year equipment life and a 10% 
opportunity cost for capital (CRF = 0.163). 

• Pricing for natural gas and electricity were applied at $0.61/therm and $0.12/kwh 
based on current prices reported by Gallo for these items at their Livingston winery. 

3. Cost Effectiveness Analysis for Brandy Aging Operations 
Case 1 - Collection and Control with a Thermal Oxidizer 
Capital investment for this case as well as all other capture and control cases is presented 
in Table 9. Annual costs, emission reductions and calculated cost effectiveness are 
presented in Table 10. The thermal oxidizer for this case was priced from the EPA Control 
Cost Manual, Section 3.2, Figure 2.4, based on a 10,000 scfm unit with 0% energy 
recovery. As such, it represents a minimum capital investment scenario for use of a 
thermal oxidizer. The price from Figure 2.4 (1990 dollars) was adjusted to 2007 dollars 
based on average annual inflation of 3%. 
Annual fuel costs are based on an industry estimate of 3.2 billion Btu/year (32,000 
therms/yr) for a facility of this size with 95% heat recovery (approximately 50% of 
theoretical fuel consumption when not allowing for heating value of ethanol). This was 
divided by 0.05 to convert it to an expected fuel consumption of 640,000 therms/year for 
this zero heat recovery case.  
With an expected collection and control efficiency of 86%, cost effectiveness of this 
control option is estimated at $1,700 per ton.  
Case 2 - Collection and Control with a Catalytic Oxidizer 
The catalytic oxidizer for this case was priced from the EPA Control Cost Manual, Section 
3.2, Figure 2.6, based on a 10,000 scfm unit with 50% energy recovery. As such, it 
represents a mid range capital investment scenario for use of oxidizer technology. The 
price from Figure 2.4 (1990 dollars) was adjusted to 2007 dollars based on average 
annual inflation of 3%. 
Annual fuel cost for this case was calculated based on applying a 50% heat recovery 
factor to the zero heat recovery case of 640,000 therms. 
No allowance was applied for potential catalyst replacements during the 10 year 
equipment life. 
With an expected collection and control efficiency of 86%, cost effectiveness of this 
control option is estimated at $1,000 per ton. 
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Case 3 - Collection and Control with a Regenerative Thermal Oxidizer (RTO) 
The RTO for this case was priced from the EPA Control Cost Manual, Section 3.2, Figure 
2.5, based on a 10,000 scfm unit with 95% energy recovery. As such, it represents a high 
range capital investment scenario for use of oxidizer technology. The price from Figure 
2.5 (1999 dollars) was adjusted to 2007 dollars based on average annual inflation of 3%. 
The industry estimate of 3.2 billion Btu/year (32,000 therms/yr) for a facility of this size 
with 95% heat recovery (approximately 50% of theoretical fuel consumption when not 
allowing for heating value of ethanol) was used for annual fuel cost. 
With an expected collection and control efficiency of 86%, cost effectiveness of this 
control option is estimated at $1,200 per ton. 
Case 4 - Collection and Control with a Refrigerated Condenser 
It was assumed that the refrigerated condenser would operate at a condensing 
temperature of –12 oF and achieve a 90% collection and control based on the TAD. The 
refrigerated condenser duty for this case was determined to be 78.6 tons of refrigeration 
and was priced based on the EPA Control Cost Manual, Section 3.1, Figure 2.5, based on 
a –20 oF refrigerant condensing temperature. The price from Figure 2.5 (1990 dollars) was 
adjusted to 2007 dollars based on average annual inflation of 3%. 
Electric power costs for operation of the refrigeration were estimated at 1.54 kw/ton. 
With an expected collection and control efficiency of 90%, cost effectiveness of this 
control option is estimated at $1,300 per ton.  
Case 5 - Collection and Control with a Water Scrubber 
The water scrubber for this case was priced based on vendor quotations obtained from a 
study of the application of the application of water scrubbers to the control of ethanol 
emissions from wine fermentation tanks by Sonoma Technology, Incorporated (STI)22. 
The STI study presented prices for scrubber with capacities of  500 scfm and 5000 scfm. 
These prices were extrapolated with a consistent exponent factor to determine the price of 
a 10,000 scfm unit. The price derived from the STI data (2003 dollars) was adjusted to 
2007 dollars based on average annual inflation of 3%. 
Water disposal costs for this case were also taken from the STI study. Using the STI 
assumptions, water disposal requirements were taken to be 6 gallons per minute for each 
5,000 cfm of flow with a disposal cost of $0.25/gallon. 
With an expected collection and control efficiency of 81%, cost effectiveness of this 
control option is estimated at $5,300 per ton. 
Case 6 - Collection and Control with Carbon Adsorption 
The carbon adsorption system for this case was priced based on pricing presented in the 
Technical Assessment Document (TAD)23 for activated carbon adsorption systems 
including carbon canisters, blower, and regeneration system. Prices from the TAD were 

                                            
22 Control Technology Evaluation: Wineries – Fermentation Processes, Sonoma Technologies, Inc., October 21, 2003. 
23 Strategies and Costs for Winery Ethanol Emission Control – Technical Assessment Document (Draft),August 6, 2003, p. 
77. 
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interpolated to determine the price of a 10,000 scfm unit. The price derived from the TAD 
(1991 dollars) was adjusted to 2007 dollars based on average annual inflation of 3%. 
Utility costs for operation of the carbon regeneration system were also included in the 
analysis based on the TAD. Per unit values derived from that document, combined costs 
for steam and cooling water used for regeneration were determined to be $99.63/ton-
ethanol. 
Water disposal cost resulting from carbon regeneration were calculated at $175 per ton of 
ethanol emission reduction based on unit values derived from the TAD and the water 
disposal cost of $0.25 per gallon from the TAD. 
With an expected collection and control efficiency of 86%, cost effectiveness of this 
control option is optimistically estimated at $1,300 per ton.  
Case 7 - Collection and Control with Biofiltration 
The biofilter size for this case was determined to be 315 cubic meters based on the size 
of another 10,000 scfm unit presented by Devinney24. Per Devinney, biofilter reactor costs 
range from $1,000 to $3,500 per cubic meter25. An average cost of $2,250 per cubic 
meter (1997 cost) was used and was adjusted to 2007 dollars based on average annual 
inflation of 3%. 
Potential water injection costs for humidification of the biofilter were ignored. 
With an expected collection and control efficiency of 81%, cost effectiveness of this 
control option is estimated at $2,300 per ton.  
4. Cost Effectiveness Summary for Brandy Storage 
The seven cases examined yielded evaluated cost effectiveness values ranging from 
$1,000 per ton for catalytic oxidizer control technology to $5,300 per ton for a water 
scrubber. All cases evaluated lie below the EPA’s assumed RACT threshold of $4,400/ton 
with the exception of the water scrubber technology which is only marginally above the 
threshold, primarily due to the costs associated with water disposal.  Although these 
values appear to be economically reasonable in comparison with the $4,400 per ton 
threshold generally established by EPA for sources subject to existing CTGs, the District 
believes that there is no feasible RACT-level control because the control technology has 
not yet been installed, operated and evaluated.  As stated above, the brandy facility 
operator was recently issued an Authority to Construct permit by the District.  As such, 
control of brandy aging emissions could not be considered as achieved in practice at this 
time until after a few years when it can be determined that there would be no adverse 
impacts on aging operation and most importantly on the quality or consistency of the 
product.   
Factors which might increase the evaluated cost effectiveness (less cost effective) are:  

••••    Site specific costs for site preparation, electricity or fuel gas supply were ignored.  

                                            
24 Devinney, et.al., p. 236. 
25 Devinney, et.al., p. 175. 
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••••    The EPA cost model only applies factors for engineering, construction and field 
expense, contractor fees and contingency to the purchased equipment costs rather 
than the total direct cost. Since other direct costs such as foundations and supports, 
electrical and piping all have a substantial indirect cost, these costs are ignored in this 
evaluation. Standard practice in the engineering and construction industry for a 
factored estimate of this type is to apply indirect cost factors to the total direct cost. 

••••    EPA cost model factors for engineering, construction and field expenses and 
contingency are low relative to typical experience and practice in the engineering and 
construction industry for industrial construction of this type. Engineering costs and 
construction and field expense are each more typically 10-20%, of total direct cost. 
Industry practice would consider an estimate of this type to have an accuracy of no 
better than + 25%. Based on this, industry practice is to set contingency at 15-20% of 
total direct cost as a minimum. 

Factors which might decrease the evaluated cost effectiveness (more cost effective) are: 

••••    The evaluation is based on the lower range of emission factors for ethanol loss. Use of 
an average emission factor would make all options more cost effective. 

••••    The capital cost is based on the larger end of the expected range of warehouse 
storage capacities. Use of a more average size facility (smaller facility) with more 
average emission factors (higher emission factors) would make all cases more cost 
effective. 
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EPA Cost Model    Table 9  Total Capital Investment for VOC Control on Brandy Storage Operations  

Control Device 

Case 1             
Thermal Ox 

Case 2             
Catalytic Ox. 

Case 3           
RTO 

Case 4           
Refrigerated 
Condenser 

Case 5           
Water Scrubber 

Case 6             
Carbon Adsorption

Case 7           
Biofilter 

Direct Costs        
Purchased Equipment Costs        

Control Device $114,100 $261,400 $425,900 $267,800 $65,900 $380,100 $1,000,900 
Knock Out Vessels $0 $0 $0 $0 $0 $0 $0 

Ductwork $46,900 $46,900 $46,900 $46,900 $46,900 $46,900 $46,900 
Subtotal Equipment $161,000 $308,300 $472,800 $314,700 $112,800 $427,000 $1,047,800 
Instrumentation $16,100 $30,800 $47,300 $31,500 $11,300 $42,700 $104,800 
Sales Tax $12,900 $24,700 $37,800 $25,200 $9,000 $34,200 $83,800 
Freight $8,100 $15,400 $23,600 $15,700 $5,600 $21,400 $52,400 
Purchased Equipment Cost (PEC) $198,100 $379,200 $581,500 $387,100 $138,700 $525,300 $1,288,800 

        
Direct Installation Costs        
Foundations and Supports $15,800 $30,300 $46,500 $31,000 $11,100 $42,000 $103,100 
Handling & Erection $27,700 $53,100 $81,400 $54,200 $19,400 $73,500 $180,400 
Electrical $7,900 $15,200 $23,300 $15,500 $5,500 $21,000 $51,600 
Piping $4,000 $7,600 $11,600 $7,700 $2,800 $10,500 $25,800 

        
Site Prep & Miscellaneous        
Automated Doors (2) $30,000 $30,000 $30,000 $30,000 $30,000 $30,000 $30,000 
Warehouse Modifications $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 
Total Direct Costs $293,500 $525,400 $784,300 $535,500 $217,500 $712,300 $1,689,700 
        
Indirect Costs        
Engineering $19,800 $37,900 $58,200 $38,700 $13,900 $52,500 $128,900 
Construction & Field Expenses $9,900 $19,000 $29,100 $19,400 $6,900 $26,300 $64,400 
Contractor Fees $19,800 $37,900 $58,200 $38,700 $13,900 $52,500 $128,900 
Start Up $4,000 $7,600 $11,600 $7,700 $2,800 $10,500 $25,800 
Performance Test $2,000 $3,800 $5,800 $3,900 $1,400 $5,300 $12,900 
Contingencies $5,900 $11,400 $17,400 $11,600 $4,200 $15,800 $38,700 
  
Total Indirect Costs $61,400 $117,600 $180,300 $120,000 $43,100 $162,900 $399,600 

        

Total Capital Investment $553,000 $1,022,200 $1,546,100 $1,042,600 $399,300 $1,400,500 $3,378,100 
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EPA Cost Model     Table 10  Annual Costs  for VOC Control on Brandy Storage Operations 

Control Device Case 1             
Thermal Ox 

Case 2            
Catalytic Ox. 

Case 3           
RTO 

Case 4           
Refrigerated 
Condenser  

Case 5           
Water Scrubber 

Case 6             
Carbon Adsorption

Case 7           
Biofilter 

Total Capital Investment $553,000 $1,022,200 $1,546,100 $1,042,600 $399,300 $1,400,500 $3,378,100 
Direct Annual Costs        
Labor & Materials        

 
Operating Labor (0.5 hr/shift-
unit @ $12.95/hour) $7,100 $7,100 $7,100 $7,100 $7,100 $7,100 $7,100 

 
Supervisor (15% of operator 
cost) $1,100 $1,100 $1,100 $1,100 $1,100 $1,100 $1,100 

 
Operating Materials (15% of 
total maintenance cost) $2,100 $2,100 $2,100 $2,100 $2,100 $2,100 $2,100 

 
Maintenance Labor (0.5 
hr/shift-unit@ $12.95/hour) $7,100 $7,100 $7,100 $7,100 $7,100 $7,100 $7,100 

 
Maintenance Materials (100% 
of maintenance labor) $7,100 $7,100 $7,100 $7,100 $7,100 $7,100 $7,100 

 Total Labor & Materials $24,500 $24,500 $24,500 $24,500 $24,500 $24,500 $24,500 
Utilities        
 Natural Gas $390,400 $72,300 $19,520 $0 $0 $0 $0 
 Electricity $22,300 $22,300 $22,300 $149,400 $22,300 $22,300 $22,300 
 Carbon Regeneration $0 $0 $0 $0 $0 $34,400 $0 
 Water Disposal $0 $0 $0 $0 $1,576,800 $60,300 $0 
Total Direct Annual Cost $437,200 $119,100 $66,320 $173,900 $1,623,600 $141,500 $46,800 
Indirect Annual Costs        

 
Overhead (60% of labor & 
Mat'ls) $14,700 $14,700 $14,700 $14,700 $14,700 $14,700 $14,700 

 
Administrative Charges (2% 
of TCI) $11,100 $20,400 $30,900 $20,900 $8,000 $28,000 $67,600 

 Property Taxes (2% TCI) $11,100 $20,400 $30,900 $20,900 $8,000 $28,000 $67,600 
 Insurance (1% TCI) $5,500 $10,200 $15,500 $10,400 $4,000 $14,000 $33,800 

 
Capital Recovery (CRF = 
0.163) $90,100 $166,600 $252,000 $169,900 $65,100 $228,300 $550,600 

         
Total Indirect Annual Cost $132,500 $232,300 $344,000 $236,800 $99,800 $313,000 $734,300 
Total Annualized Cost $569,700 $351,400 $410,320 $410,700 $1,723,400 $454,500 $781,100 
 Emission Reductions 344.79 344.79 344.79 324.75 324.75 344.79 344.79 

Cost Effectiveness $/ton $1,700 $1,000 $1,200 $1,300 $5,300 $1,300 $2,300 
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Appendix L:  Comments and Responses  
 
 
This Appendix contains comments received during the District�s public workshops and 
during the public comment periods following those workshops.  This appendix also 
contains the District�s responses to those comments.  Comments and responses for the 
District�s series of Town Hall meetings held from July 26-28, 2006 are in Appendix G.  
Comments received from EPA are in section L.3. 
 
The District�s first workshop on the Draft 2007 Ozone Plan was held on October 17, 
2006, and the public comment period for this first draft closed on November 7, 2006.  
Verbal comments are reported in the order in which they were received in section L.6, 
and written comments are summarized in section L.7 and organized by topic. 
 
The District�s final workshop on the Draft 2007 Ozone Plan was held on February 8, 
2007, and the public comment period for the final draft closed on February 26, 2007.  
The Draft for this workshop was released on January 29, 2007.  Verbal comments are 
reported in the order in which they were received during the workshop in section L.4, 
and written comments are summarized in section L.5 and organized by topic. 
 
Section L.2 provides written comments received during the final 30-day public comment 
period, which was held from March 8, 2007 through April 6, 2007.  Section L.1 provides 
comments and responses between the District and ISSRC regarding the District�s 2007 
Ozone Plan and ISSRC�s �Alt SIP.�  Please see Appendices N, O, and P for more 
information on the Alt SIP. 
 

L.1  COMMENTS RECEIVED FROM ISSRC 
 
Questions for SJV Group from March 21 meeting 
 
1. Comment: Could we have the information to access the version 1.06 CCOS data or 

else could you provide me with the correct contact at ARB to access this 
information?  
Response: District provided emissions inventory information to ISSRC on 3/22/07. 

 
2. Comment: Could we have a readable version of the 2012 isopleths for the cities that 

you have modeled for version 1.04. (I am assuming from our conversation yesterday 
the isopleths are very similar for 1.06 and ARB has not modeled 1.06 for 2012). 
Response:  A District response was sent 4/3//07 to clarify that emissions inventory 
version 1.04 was used to generate carrying capacity diagrams for 2012, 2018, and 
2023.  Carrying capacity diagrams for 2020 incorporated emissions inventory 
version 1.06. 
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3. Comment:  Could we have the population by tier class and emissions from 
agricultural pumps that are expected to be in place starting in 2012 with existing 
NSR and incentive funding (not new proposed funding). 
Response: The agricultural pump engine population by tier and year is shown in the 
table on page 7-29 of the ozone plan.  This table already takes NSR and existing 
incentive funding into account. 

 
4. Comment:  Could we have the inventory of reciprocating internal combustion 

engines, including population by tier class or control efficiency and fuel type, and 
size of the reciprocating internal combustion engines that is expected to be in place 
starting in 2012 on with existing NSR and inventive funding.  
Response:  Information from District Rule 4702 was provided directly to ISSRC.   
 

5. Comment:  Could we have the breakdown of CAF emissions by size of facility, 
including uncontrolled emissions for facility and other (silage, leachate, etc) 
separately and percent control assumed by 2013 in current rules. 
Response:  The District response was sent to ISSRC 4/3/07.  The District provided 
ARB�s Large Confined Animal Facility Definition Report (May 6, 2005). 

 
6. Comment:  Please provide up to date emissions from oil processing and storage. 

Response:  The information was provided in the emissions inventory sent to ISSRC 
on 3/22/07. 
 

7. Comment:  Please clarify the aging emissions: the 1.9 tpd reduction from aging that 
will be occurring due to current NSR rules in 2013, are those included in the 
Appendix B of the January 29th inventory and in Appendix I (I-64)?  Also, are they 
included in the CCOS modeling inventory? Can we have the uncontrolled emissions 
estimate? 
Response:  Since these emission reductions are attributed to NSR (not a prohibitory 
rule), the brandy aging emission inventory will change when the controls are 
installed.  The uncontrolled emission estimate is in the ARB on-line emission 
inventory: Stationary Sources � Industrial Processes � Food and Agriculture � Wine 
Aging.  
 

8. Comment: We would like the baseline uncontrolled inventory in 2012/2013 for 
Composting and Biosolids. Also, it would be useful to have the fraction of emissions 
that are being or will be controlled through the existing mechanisms by 2013, the 
percent control efficiency used, and if any the remaining emissions from uncontrolled 
operations, and briefly the reason why (facility too small). 
Response:  See attached Appendix B of the recent rule adoption.  One of the 
existing large compost facilities (>100,000 wet tons per year throughput) will be 
converted to a waste-to-energy operation by late 2012 and the composting 
emissions from this facility will go to zero.   Also, this inventory does not include two 
new composting facilities that will begin operations before 2009.  These facilities are 
subject BACT through the District NSR Rule. 
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9. Comment:  Please provide the uncontrolled emissions by size category of 
composting green waste facilities. 
Response:  The District provided a spreadsheet to ISSRC on 4/5/07.  

Follow-up 9(a). Comment: According to a recalculation, there would be 51 tpd 
on an annual basis and 67 tpd on a summer season basis for 2005. However, 
Appendix I and Appendix B reflect around 51 tpd for the summer season. Could 
you clarify this discrepancy? 
Response:  We understand ISSRC�s analysis.  We note that the emission 
estimates for green waste composting shown in the Plan are not yet included in 
the official ARB emission inventory.  When we compile the estimates for inclusion 
in the ARB Emission Inventory, we will account for ISSRC�s analysis as well as 
expected new information on emission factors.   
Follow-up 9(b). Comment:  There is an estimated growth of around 10 t/d from 
2005 to 2014 for this category (baseline inventory). Does the same percentage 
controls as in the spreadsheet (i.e. 1/2 have 20% controls) apply to the growth? 
Is this growth in the largest size range? 
Response:  For the emission forecasts for green waste composting, the same 
overall rate of control applies to the entire source category for any given year.  
Similarly, the growth rate is applied to the entire category, not just the largest 
facilities.   

 
10. Comment:  Please confirm our understanding of prescribed burning: The emissions 

inventory in App B has emissions from this category because they are summer day 
average, but the CCOS modeling inventory does not. 
Response:  Prescribed burning emissions are not in future year modeling runs.   
 

11. Comment: We�re interested in the uncontrolled emissions in 2012 from glass 
furnaces. Please confirm the emissions in Appendix B and Appendix I (I-22) for 
glass furnaces in the January plan includes NSR reduction of 1.2 tpd. Please 
confirm that in the January plan, no new reductions were taken from recommended 
measures (see table 6-1) and in the March plan, 1.6 tpd were taken in 2012 (again, 
table 6-1). 
Response:  There are no "uncontrolled emissions" for the Glass Melting Furnaces 
source category: all furnaces are well controlled.  The emission inventory reflects the 
current level of control under R4354 limits.  The District NSR rule is responsible for 
1.2 tpd in emission reductions that have not yet been realized.  A total of 1.6 tpd is 
expected for the control measure proposed in the 8-hour ozone plan in addition to 
the previously-mentioned 1.2 tpd from NSR. 

 
12.  Comment: We have gone back and looked at the carrying capacity isopleths again 

using what we understand as the appropriate inventory data. Our understanding is 
that the 1.06 version of the inventory minus the recent adjustments (the adjusted 
baseline inventory) was used for the modeling, except maybe a minor exclusion from 
prescribed burning. This is the new plan data for 2020 that we used (page F-16 of 
the new plan). We also have the understanding that the 2020 modeling and the 2012 
using the same inventory should have practically the same results. Therefore, we 
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used this data regardless of the calendar year we are looking at. However, we 
wanted to see the higher inventory values so we used the 2012 isopleths using 1.04 
inventory. We weren't sure of the corrections to the baseline adjusted inventory so 
they were not included to make things a conservative estimate. If there are no errors 
in this graph (we would appreciate you letting us know if the inventory numbers are 
indeed correct, and also the yellow numbers inside the graph since they are hard to 
read from the plan), we do not seem to come to the same conclusion as you have 
indicated the carrying capacity of NOx should be 160 tpd. We still see about 172 tpd 
as the carrying capacity with no VOC control, and around 190 tpd with significant 
VOC control. 
Response:  The spreadsheet provided by ISSRC had a few errors that needed to 
be addressed, but in general is very similar to the analysis we have conducted at the 
District. Modeling for 2020 and 2012 should have similar curves when the 
inventories used are the same version. Figure 3-8 in the District SIP also 
merges data from the two carrying capacity runs similar to that done in ISSRC's 
spreadsheet. Unfortunately, the 2020 and 2012 carrying capacity modeling runs did 
use different inventories. The differences is these inventories, however, are 
believed to be minor enough to only create relatively small changes in the curves. 
  
The largest problem with the ISSRC spreadsheet is due to using the wrong baseline 
totals for calculations. For this type of analysis, the modeling baseline emission 
inventory should be used and not simply the baseline emission inventory. In the 
case of the 2020 modeling, the baseline modeling emission inventory included a few 
inventory omissions and adjustments as well an ARB control measure. Because of 
these adjustments the 2020 baseline modeling emission inventory was actually 302 
tpd of NOx and 308 tpd of VOC. Figures 3-7 and 3-8 of the District SIP use these 
values as reference points for the reductions.   
  
When the proper baseline modeling inventory is used, the spreadsheet shows 
attainment with less than 161 tpd NOx for 308 tpd of VOC and less than 181 tpd of 
NOx for 123 tpd of VOC. These numbers are very close to our estimates and reflect 
the fact that for Valley-wide attainment, an additional 180 tpd of VOC reduction only 
increases the NOx carrying capacity target by 20 tpd. The District provided ISSRC 
with a spreadsheet with the corrections mentioned above.  

 
 

L.2  COMMENTS RECEIVED DURING THE FINAL 30-DAY PUBLIC COMMENT 
PERIOD 
 
Comment period held from March 8, 2007 through April 6, 2007 
 
Comments were received from the following people and organizations: 
 
Cari Anderson Consulting/SJV COGs (COG) 
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Earthjustice (EJ)1, on behalf of: 
Sierra Club, Latino Issues Forum, Medical Advoates for Healthy Air, 
Environmental Defense, the Steven and Michele Kirsch Foundation, Fresno 
Metro Ministry 

Pilkington North America (PNA) 
Saint-Gobain Containers, Inc (SGC) 
Southern California Gas Company (SoCalGas) 
Classification 
 

1. Comment: With the federal ozone implementation rule currently vacated by the 
D.C. Circuit Court of Appeals, the need to seek an �extreme� nonattainment 
classification for ozone is unclear. (PNA) 
Response:  The court decision vacated the Final Rule to Implement the 8-Hour 
Ozone National Ambient Air Quality Standard – Phase 1 (69 FR 23951-24000).  
Nonattainment designations were not part of Phase 1, but a separate rule: Air 
Quality Designations and Classifications for the 8-hour Ozone National Ambient 
Air Quality Standards (69 FR 23858-23951), effective June 15, 2004. Section 
172(b) of the Clean Air Act requires plans to be submitted within three years of 
the date of the nonattainment designation.  EPA has requested rehearing on the 
Phase 1 decision and has urged air districts to move forward on attainment plans 
and observe the June 15, 2007 deadline.   
 

2. Comment: We have concerns with the District seeking an extreme classification.  
We oppose a strategy that seeks future emission reductions regardless of the 
availability of proven emission control technologies and/or cost-effectiveness. 
(PNA) 
Response:  Extreme is the only legal option for the District.  Please refer to the 
Executive Summary, starting on page ES-12, as well as Chapter 11, Section 
11.2.  

 
Control Measures 

3. Comment: Appendix I (S-COM-7):  The candidate control measure for container 
glass furnaces has been amended since the January 29, 2007 draft of the plan. 
Several comments were received that expressed concerns about the feasibility, 
cost, and implementation timing of the listed control options.  (SGC) (PNA) 
Response:  The listed control options include those received during previous 
comment periods and do not necessarily reflect the future rule requirements. 
During the rule development process, staff will consider feasibility, cost, and 
implementation schedules.  
 

                                            
1 Earthjustice comments were based on the January 29, 2007 draft of the plan. 
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4. Comment:  Appendix I (S-COM-7):  The District should consider adopting a 
standard that allows for averaging of emissions on a facility-wide basis.  Since 
the number of affected facilities is so small, the District should consider 
negotiating individual emission reduction goals with each manufacturer to obtain 
greater emission reductions. (SGC) 
Response:  Staff does consider individual facility conditions, but pursuant to the 
Governing Boards� Rule Development Procedure, any rule must be developed in 
a public setting, not through private negotiations, and must apply equally to 
similar operators to avoid any unfair competitive advantage.  
 

5. Comment:  Appendix I (S-COM-7):  It is not clear whether the District has 
already calculated the reductions from implementation of the existing rule 
requirements for container glass furnaces (Rule 4354), which will become 
effective in 2008.  (SGC) 
Response:  All rules that were adopted before May 2005, including Rule 4354, 
have been incorporated into the emissions inventory in Tables B-3 and B-4. 
 

6. Comment:  Appendix I (S-COM-7):  Since glass melting furnaces� existing 
reductions meet the goal previously set for our industry in the initial proposal, the 
District should not seek further reductions from the existing glass furnaces 
through rule amendment.  The District�s implementation authority is or should be 
restricted to requiring RACT/RACM at local sources, not BACT.  (PNA) 
Response:  State law requires the District to implement all feasible control 
measures.  Federal RACT/RACM levels are the minimum controls required by 
federal law for nonattainment areas.  Nonattainment areas must often develop 
more stringent regulations to demonstrate compliance with the ambient air quality 
standards.   
 

7. Comment: Appendix I (S-SOL-6):  The requirement to use certain adhesives 
and/or primers in a production process is sometimes mandated to comply with 
government safety requirements, in addition to customer specifications.  The 
process for substituting materials with lower VOC contents may not be possible.  
The District should allow flexibility to use materials linked to other regulatory 
requirements even if the VOC concentration is above the targeted limit. (PNA) 
Response:  Issues with product safety can be addressed during rule 
development. 
 

8. Comment:  Appendix I (S-SOL-6):  Increasing the control efficiency of VOC 
control devices for solvents by 10% would require retrofitting and, in some cases, 
might prove unworkable.  Retrofitting is expensive in relation to the modest 
overall reductions in VOC emissions.  (PNA) 
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Response: The listed control options include those received during previous 
comment periods and do not necessarily reflect the future rule requirements. 
During the rule development process, staff will consider feasibility and cost. 
 

9. Comment: Appendix I (S-COM-1):  In addition to the financial investments 
already being required to meeting existing Rule 4306, the District is proposing to 
require operators to make yet another substantial investment in SCR or SNCR, 
which is projected to achieve minimal emissions reductions.  The District should 
only consider control measures that demonstrate reasonable cost effectiveness.  
(SoCalGas) 
Response: The listed control options include those received during previous 
comment periods and do not necessarily reflect the future rule requirements. 
During the rule development process, staff will consider cost effectiveness. 
 

10. Comment:  Appendix I (S-COM-2):  The District should form a working group 
made up of industrial and commercial operators, utilities, and equipment 
manufactures to assess technologies and to identify reasonable timelines and 
emission limits that could be successfully applied to this equipment segment.  
Many smaller business and schools use boilers in this size range and could be 
significantly impacted by product/technology costs. (SoCalGas) 
Response:  We invite participation and input from all stakeholders during rule 
development, but working groups can sometimes be exclusionary.  The indicated 
control measure is listed as an incentives measure that will probably focus on 
assisting the schools in replacing their older boilers with newer gas or electric 
boilers.  
 

11. Comment:  Appendix I (S-COM-10):  Application of low NOx burners to central 
residential furnaces may increase costs substantially.  The District should meet 
with furnace manufactures, furnace distributors, installing contractors, local utility 
companies, consumer groups, and other key stakeholders to develop realistic 
objectives and timelines for this control measure. (SoCalGas) 
Response: We invite participation and input from all stakeholders during rule 
development, but working groups can sometimes be exclusionary.  The listed 
control options include those received during previous comment periods and do 
not necessarily reflect the future rule requirements. During the rule development 
process, staff will consider feasibility, cost, and implementation schedules. 

 
Other Comments on the March 15, 2007 Draft 
 

12. Comment:  In Tables 11-1 and 11-2, the baseline adjustments should be divided 
into District and ARB adjustments as they are in Table 10-1. (COG) 
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Response:  The District made this revision as suggested. 
 

13. Comment:  Please clarify the source of the 2005 and 2012 baseline 
adjustments.  They do not appear to match Tables B-1 and B-2. (COG) 
Response:  The ARB values for 2005 were based on linear extrapolation of 
2002 and 2008 data, and the ARB values for 2012 were based on linear 
extrapolation of 2011 and 2014 data.  A clarifying footnote has been added to 
Tables 11-1 and 11-2. 
 

14. Comment:  Please indicate the source of the incentive reductions in Tables 11-1 
and 11-2. (COG) 
Response:  A new Table 7-2 showing the incentives reductions has been added 
with text explaining how incentive reductions are calculated.   
 

15. Comment:  Please clarify how the source category percentages in section 11.5.3 
were calculated. (COG) 
Response:  These percentages were based on Tables B-3 and B-4 values 
without baseline adjustments or reductions from the proposed strategy. 
 

16. Comment:  The COG�s previous comment regarding Blueprint (#68 from the 
February 8 workshop and draft) was incorrectly summarized.  Please correct. 
(COG) 
Response:  The comment has been corrected to indicate that Blueprint may be 
complete in time for inclusion in future District plans. 

 
Comments on the January 29, 2007 Draft 
 
Reclassification and attainment date 

17. Comment:  The District should not delay attainment, which would subject Valley 
residents to dangerous air pollution and economic losses of $3 billion each year.  
The toll that ground level ozone pollution is taking on the Valley�s public health 
and its economy demands resolute and immediate action. The District takes 
excessive advantage of flexibilities in the CAA and avoids opportunities to adopt 
necessary and innovative rules and strategies. An extreme nonattainment 
designation, while making it easier for the District and ARB to get an approvable 
plan, essentially serves as a deferral of agency responsibility, during which time 
the people of the Valley will continue to breathe dangerous levels of ozone 
pollution. (EJ) 
Response: The District is projecting that attainment will be achieved as 
expeditiously as possible.  As this plan is implemented, over 50% of the SJ 
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Valley will be in attainment by 2015, with over 90% reaching attainment in 2020.  
All of the District�s control measures to reduce emissions under its authority will 
be adopted before 2013, so no deferral or delay of District authority exists.  While 
the study by Hall et al. does estimate economic benefits of over $3 billion/year for 
attaining the federal 8-hr ozone and PM2.5 standards, over 99% of this total is 
due to the benefits from attaining the PM2.5 standards.  According to Hall et al., 
attaining the federal ozone standards in the SJ Valley would produce economic 
benefits of about $33 million/year.   

 
Public Involvement 

18. Comment:  Given the expansiveness of the draft plan and the many missing or 
vague elements, the District should offer more time for public review and 
comment. (EJ) 
Response:  The District held an additional 30-day public comment period after 
this comment was received.  Including Town Hall meetings, workshops, and this 
noticed 30-day public comment period, the District has held over 15 weeks of 
public comment over the course of the development of this plan.  While there 
have been different versions of the document to review, new drafts have built 
upon previous drafts.  There will be further opportunities for public comment as 
the control measures are developed into regulations.  Also, District staff has been 
and will continue to be available to answer questions from the public regarding 
the plan and its elements.  
 

19. Comment:  The draft plan is long and complicated with very little useful 
explanation or interpretation to help the public truly understand the document.  It 
would be helpful if the District included cites of legal authority for the many legal 
standards and interpretations it puts forth in this draft plan. (EJ) 
Response:  The District has worked to make the plan as user-friendly as 
possible.  The District has included legal citations when available and 
appropriate.  If the commenter has questions regarding certain portions of the 
plan that lack sufficient legal citation, and if more specific comments can be 
made, the District will provide further documentation. 
 

20. Comment:  The responses to the public comments received on the drafts were 
inadequate.  For many of Earthjustice�s control measure comments, the District 
simply added each suggestion to a list of possible options to be considered at 
some future rule development stage as opposed to strengthening the 
commitments.  There are a number of further reductions that can be found by 
further tightening the District�s stationary source rules and by implementing 
operational use restrictions. (EJ) 
Response:  Control measure suggestions were added to the options list to 
ensure they are recorded.  Suggestions will receive a more detailed, public 
review during the rule development process.  The District cannot claim 
reductions credit for all suggestions since some may prove infeasible or 
contradictory to those received from other commenters.  The final emission 
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reductions are recalculated when a rule is adopted, and those emission 
reductions will be included in future plan updates.    

 
Clean Air Act Requirements 

21. Comment:  As Earthjustice previously commented, the District�s RACT analysis 
is inadequate.  The District must prepare a complete analysis of sources down to 
ten tons per year showing how the required controls compare to approved RACT 
controls in other areas and should evaluate how RACT for each source has 
changed since the 2003 All Feasible Measures Report. (EJ) 
Response:  Should the Governing Board authorize the APCO to request a 
reclassification, the District will be directed to revise the RACT SIP analysis by a 
specific date.  Because the Valley was previously classified as Extreme under 
the one-hour ozone standard, the District has already revised our rules to reflect 
a 10-ton-per-year RACT level.  Revising the analysis will be primarily an 
administrative action to satisfy Federal requirements and would not result in 
additional reductions. 
 

22. Comment:  FMVCP has not been subtracted from RFP in the draft plan as 
required. (EJ) 
Response:  The District listed the FMVCP as zero under the direction of ARB.  
The District has forwarded this comment to ARB for clarification in their plan. 
 

23. Comment:  RFP appears to depend on state measures on to which ARB has not 
yet committed. (EJ) 
Response:  RFP has been revised, and state measures are no longer included. 
 

24. Comment:  Especially since the Valley has two major transportation routes 
(Highway 99 and Interstate 5), the District should work with the state to develop a 
concerted traffic control plan to address periods of high traffic congestion. (EJ) 
Response:  The presence of major transportation routes does not by itself justify 
the need to develop a traffic control plan.  Section 182(e)(4) of the federal Clean 
Air Act says that state implementation plans for extreme areas may contain 
provisions that establish traffic control measures during heavy traffic hours to 
reduce the use of high polluting vehicles or heavy-duty vehicles, notwithstanding 
any other provision of law.  While such measures are of interest in large urban 
areas that experience widespread and prolonged traffic congestion during 
morning and afternoon commute hours, they would be of limited value in the 
Valley due to the much shorter duration and spotty locations of traffic congestion 
during commute hours. 
 

25. Comment:  RACM for transportation sources must also be included in the draft 
plan for public review. (EJ) 
Response:  RACM for transportation sources was included in Appendix C of the 
version of the plan dated March 15, 2007 (posted March 8, 2007).  The comment 
period for this version of the plan concluded on April 6, 2007.  In May, another 30 
day public comment period will occur with ARB�s adoption of the District�s Plan 
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into the State Implementation Plan providing, once again, another opportunity for 
public comments on RACM included in Appendix C. 
 

26. Comment:  The District�s assessment of contingency measure requirements 
(page 11-10 of the 1/29/07 draft) is misleading.  If an area ultimately fails to attain 
the standard, the �excess reductions� (excess of RFP) being used for 
contingency are meaningless, since the control strategy achieving those 
reductions has evidently failed.  The reductions projected to be in excess of RFP 
requirements should give the District confidence that the contingency measures 
will not be needed but must not act as an excuse for failing to adopt contingency 
measures.  (EJ) 
Response:  As noted in the Plan, the District�s emission control strategy leaves 
no stone unturned in terms of finding and implementing emissions reductions for 
sources under its authority to control.  As a result of this aggressive strategy, 
emission reductions that improve air quality are put into place as expeditiously as 
practicable to protect public health.  The District believes that in the time leading 
up to the 2024 attainment date for extreme areas, public health would not be 
protected by identifying emissions reductions but delaying their implementation 
until after 2024.  The result of this strategy is that the District has identified 
emissions reductions above and beyond those needed to meet the six RFP 
milestones for extreme areas.  As noted in Chapter 11, new technologies not yet 
available are being monitored for their role in providing the necessary reductions 
to demonstrate attainment in the future; many of these same types of 
technologies may also be available for future contingency measures should they 
be needed for the attainment year. 

 
Permitting and NSR 

27. Comment:  The District says that it adopted a revision to the NSR rule under the 
1-hour extreme ozone plan setting the major source threshold at 10 tons per 
year, as required by the CAA.  The District usually argues that rules adopted by 
the Board are implemented at the local level immediately and do not depend on 
EPA approval except for SIP credit.  However, the District also says that because 
EPA never acted on the District�s 1-hour ozone plan, the NSR rule revisions 
never went into effect.  Because of the December 22 ruling on South Coast 
AQMD v. EPA, the District must maintain the extreme 1-hour major source 
thresholds.  Section 182(e)(1) requires an extreme nonattainment area to 
establish offset ratios of at least 1.5 to 1 unless the plan requires all existing 
major sources in the area to use BACT.  The District has not even successfully 
demonstrated RACT. (EJ) 
Response:  Because of the uncertainty in the future of the one-hour ozone 
standard at the time the District Board adopted the �extreme� version of our NSR 
rule, the rule included language that made the rule effective at the time of EPA 
approval.  Subsequent to the District Board�s adoption of our rule, but prior to 
EPA approving the rule, the one-hour ozone standard was revoked by EPA and 
replaced by the eight-hour standard, rendering the submittal mute.  Therefore, 
the rule never took effect and was never implemented. 
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On the subject of the December 22 District of Columbia Circuit Court of Appeals 
ruling, we believe that taking any action on the basis of the original ruling would 
be premature.  On March 22, 2007, EPA filed a petition for a rehearing by the full 
court, requesting clarification on a number of fronts.  The District is following the 
issue carefully and will implement any requirements that are mandated by the 
eventual outcome of the case.   

 
Black box 

28. Comment:  In the General Preamble for the Clean Air Act Amendments of 1990, 
EPA requires areas relying on long-term measures for attainment to draft a plan 
containing �backstop� measures that go into effect automatically and are 
sufficient to achieve all the reductions identified with each long-term measure for 
each year through the attainment year.  However, the District does not have such 
backstops in place. (EJ) 
Response:  See response to Comment No. 10.  The District has identified 
emission reductions above and beyond those needed to meet all federal 
requirements through 2023, and thus does have rule-based �backstop� 
reductions for all RFP requirements for an extreme area.  Section 182(e)(5) of 
the federal Clean Air Act requires states to submit enforceable commitments to 
develop and adopt contingency measures that cover the magnitude of reductions 
expected from long-term measures.  The federal Clean Air Act also requires 
states to submit these contingency measures to EPA no later than three years 
before proposed implementation of the long-term measures, so they are not 
required to be submitted at the time of this SIP transmittal. 
 

29. Comment:  The District must do everything it can to ensure that if the Valley is 
reclassified as extreme, reliance on �black box� emissions reductions are 
minimized and Section 182(e)(5) of the CAA is not exploited.  The plan must 
contain schedules outlining the steps leading to final development and adoption 
of black box measures (according to EPA�s partial disapproval of South Coast�s 
1997 ozone plan).  Black box measures must be defined as specifically as 
possible; the long-term measures identified in Chapter 11 provide no specific 
commitment. (EJ) 
Response:  See response to Number 10.  The District�s strategy is to attain the 
standards as expeditiously as practicable.  The District plans to develop and 
adopt all control measures under its authority by 2013, the attainment date for 
the Valley�s initial classification of serious nonattainment.  The District has 
identified and discussed Black Box measures in as much detail as is possible 
with currently available information.  As more information becomes available on a 
given technology associated with long-term measures, the District will evaluate 
the information and consider it for implementation. 
 

30. Comment:  Future study measures, which the plan does not well define, should 
commit to more than a completion date for the feasibility studies.  While the draft 
plan includes brief descriptions of various advanced technologies that the District 
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wishes to explore in the future, the plan fails to mention (1) whether there are 
readily-available resources to fund research and development of new 
technologies; (2) a projection of how much funding can be allocated to advanced 
technologies; (3) the source of such funding; or (4) that the District is definitively 
committed to the funding and implementation of measures. (EJ) 
Response:  The feasibility studies listed in the plan will be undertaken by District 
staff, according to the schedule in Chapter 6, and may serve as the basis for a 
future rule development projects, if warranted and approved by the Governing 
Board.  At this time, sufficient information about these categories is unavailable, 
so the District cannot realistically claim emission reductions.  The studies will fill 
in the information gaps and point to future opportunities.  The District does not 
have the resources to embark on a meaningful, independent research program to 
generate new technologic breakthroughs and must rely on the private sector and 
market forces to advance control technology.    
   

31. Comment:  The draft plan must still contain a commitment to develop and submit 
contingency measures that could be implemented if black box measures are not 
developed or fail to achieve the promised reductions. (EJ) 
Response:  See response to Number 12.  Chapter 11 notes that the District will 
identify contingency reductions for the long-term measures on a schedule 
consistent with federal Clean Air Act requirements. 
 

Incentives 
32. Comment:  The District�s proposal for incentive spending does not meet 

requirements for making the incentive plan SIP creditable.  The incentive plan is 
not currently backed by real funding, and its contents do not assure that it will 
generate and guarantee reductions that are surplus, quantifiable, real, 
enforceable, and permanent.  Chapter 7 is more of a rough draft.  Given the 
concerns, it would be prudent for the District to commission a consultant with 
appropriate expertise to develop a spending plan.  (EJ) 
Response:  Since the plan is an extreme plan, the District is not legally required 
to show existing funding for all measures.  Furthermore, the District is not 
currently claiming SIP reductions for the incentive options where existing funding 
is not available.  Measures not backed by existing funding are included to 
illustrate that the District is looking at all feasible measures and seeking funding 
to implement these measures. The incentive section of the plan will be used in 
the District's fund-raising process.  When the funding is obtained, the District will 
develop a proposal to ensure that SIP creditable reductions are achieved, as 
appropriate.  In developing this, the staff will base the program on existing 
incentive programs (e.g. Heavy-Duty Emission Reduction Program), which 
generates real, surplus, quantifiable, and enforceable reductions for the life of the 
projects. As noted in Chapter 7 of the Ozone Plan, "to ensure SIP creditability, 
disbursement of the funds would be based on protocols agreed to between ARB, 
EPA, and the District." 
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33. Comment:  The incentive plan is not transparent.  The District should produce 
cost-effectiveness tables for each of the scenarios considered so that 
comparisons can be easily made.  In one case, the District does not recommend 
the most �cost-effective� approach. (EJ) 
Response:  In several of the control measures, the cost-effectiveness was 
shown.  In all of the measures, the total costs and total reductions were shown, 
thus readers can calculate the cost-effectiveness.  In determining the 
recommended scenario, staff considered cost-effectiveness, likely program 
participation, and feasibility.  After this analysis, staff chose the most cost-
effective feasible scenario.  In the Combustion Ignited Agricultural Engine control 
measure, it may appear that the most cost-effective measure was not used.  
However, after considering the cost of line extensions (which were not included 
in the total cost estimates due to the variability of these costs), the most cost-
effective scenario was chosen. 
 

34. Comment:  The District�s incentive plan should consider cost-effective retrofits 
as a viable option.  There are good retrofit options for some engines, and more 
retrofit options should be commercially available in the next year or two.  In the 
case of construction equipment, the District�s suggestion to entirely replace large, 
expensive equipment rather than retrofit illuminates the District�s lack of up-to-
date information about retrofit potential and cost-effectiveness. (EJ) 
Response: Currently, there are only two retrofit options for off-road vehicles that 
reduce NOx.  These are only available for 1991 to 1995 Cummins 5.9 L off-road 
engines and specific 1996 to 2002 engines.  There is testing being conducted to 
certify additional engines; however, this is a long and involved process that is 
conducted on an engine by engine basis.  Staff does not believe it is appropriate 
to assume that these will be available in the next two years for a significant 
number of engine models.  Furthermore, even if they are available and applicable 
to the vehicle's engine, in many cases, retrofits are not feasible due to limited 
space in the engine compartment.  Additionally, based on District experience, 
there is minimal interest in retrofits because they tend to increase the vehicle 
owner's fuel and maintenance costs. Lastly, in some cases due to the engine 
placement and remaining life of the vehicles, it is more cost-effective to replace 
the vehicle than to install a retrofit, particularly when the cost of labor to install the 
devices is considered. 
 

35. Comment:  The District�s incentive plan should distinguish between those who 
can afford to invest (and who will be investing) their own funds in pollution 
reductions and those who cannot to help ensure that emissions gained through 
incentives will be surplus.  The plan does not reveal the basis for the cost-share 
the District assigns to projects described in the proposed plan. (EJ) 
Response: The cost-share estimates were based on best available data and the 
District's experience in their rule development and grant programs. The District 
welcomes additional documentation demonstrating that specific sources can 
afford more or less of a cost-share. 
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AERO 
36. Comment:  AERO should be eliminated from the plan.  The District must not 

allow sources to buy their way out of enforceable emissions reductions. (EJ) 
Response: The Advanced Emission Reduction Options concept will produce e 
nforceable emission reductions, and is critical to obtaining additional emission 
reductions from already tightly controlled sources.  The concept will be applied 
judiciously with safeguards to ensure equivalent emission reductions are 
achieved while also protecting public health and ensuring environmental justice.  
The public will have opportunities to comment on the specific application of 
AERO as individual rules are developed. 
 

General 
37. Comment:  Section 110(a)(2)(E) of the CAA requires plans to provide 

assurances that the District �will have adequate personnel, funding, and 
authority� to carry out such implementation plan.�  The District has made no 
�adequate resources� demonstration in the draft plan.  (EJ) 
Response:  The District has an annual operating budget in excess of $30 million, 
with over 290 staff positions located in three locations throughout the Valley.  
Current District resources are adequate for carrying out the rulemaking 
provisions of this plan, and are also adequate for carrying out some of the 
incentive measures.  As noted in Chapter 7 and the resolution accompanying the 
plan, should major increases in incentive funding occur, the District would 
allocate additional resources for program implementation (see also the Fiscal 
Impact section of the Governing Board item accompanying this plan).  
Historically, the District has sought and received increased resources for major 
new program assignments (e.g., California�s removal of the exemption of 
agricultural sources from some air pollution laws).  The District�s authority stems 
from Part 3 of the California Health and Safety Code (CH&SC 4000--40162).   
 

38. Comment:  The District should remove all references to attainment of the old 
PM2.5 standard.  The Valley never attained the PM2.5 standard, and just days 
after issuing a public statement declaring PM2.5 attainment, the Valley 
experienced a terrible PM2.5 episode and violated the standard multiple times. 
(EJ) 
Response:  The federal 24-hour PM2.5 standard is based not on the number of 
days with PM2.5 levels above the level of the standard (65 µg/m3, based on the 
1997 version of the standard), but instead is based on the 3-year average, 98th 
percentile of 24-hour PM2.5 levels.  The 1997-version of the PM2.5 standards 
are those to be addressed by the 2008 PM2.5 Plan, although EPA revised the 
standard in 2006.  The Valley attained the 1997-version of the 24-hour PM2.5 
standard (but not the annual PM2.5 standard) in 2004 and 2005.  Preliminary 
data for 2006 indicates that the Valley is no longer within the level of the 24-hr 
PM2.5 standard, so references to PM2.5 attainment have been removed from the 
plan. 
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L.3  COMMENTS RECEIVED FROM EPA ON JANUARY 29, 2007 DRAFT 
 

1. Comment: Modeling documentation, conformity budgets, RACM, and Weight-of 
Evidence analysis should be included.  Otherwise, the District is not meeting 
federal requirements. 
Response: Please see Appendix F for modeling documentation and weight-of-
evidence, and see Chapter 9 and Appendix C for conformity budgets and RACM.  
The District meets federal requirements with the information in these 
Appendices. 
 

2. Comment: Please show that the following CAA requirements have been met: 
RACT at 10 TPY, NSR, clean fuel for boilers, transportation, and VMT/trip offset. 
Response:  Chapter 2 has been revised accordingly. 
 

3. Comment: The final draft should include modeling documentation, protocols, 
weight of evidence, background concentration, and Volume 1 (cited in Appendix 
F) 
Response:  Please see Appendix F of the District�s plan for the information 
requested.  The next version of the Air Resources Board’s State Strategy for 
California’s 2007 State Implementation Plan may include further information on 
this topic; ARB released a draft version of the State Strategy on January 31, 
2007.  The release of the next version is expected to occur in the coming 
months.  ARB will adopt this State Strategy in conjunction with their approval of 
the District-adopted 2007 Ozone Plan. 
 

4. Comment:  EPA has several comments pertaining to District incentives: 
discussion of future incentive programs, backstop measures, periodic reviews, 
on-road/off-road aggregation, and federal enforceability. 
Response:  Chapter 7 has been revised and Appendix Q has been added to 
reflect these changes.  At this point, the District is not taking SIP credit for these 
programs.  Chapter 7 is an action plan in progress, and it includes the best 
estimates of possible emissions reductions that can be achieved from potential, 
future funding.   
 

5. Comment: Please submit documentation describing the methodology for setting 
FMVCP to zero. 
Response:  The District has requested that ARB work with EPA to resolve this 
issue.   
 

6. Comment:  Please include a summary of VOC emission reductions in Chapter 
11, and please correct Table 11-1 for consistency with Appendix B. 
Response:  Table 11-1 has been corrected, and Table 11-2 has been added to 
show VOC reductions. 

 
7. Comment:  Conformity budgets and motor vehicle emission budgets must be 

included in the final plan. 
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Response:  Please see Appendix C and Chapter 9 for this information. 
 

8. Comment:  Please show how emissions reductions that contribute to RFP were 
derived. 
Response:  Chapter 10 has been revised to show that RFP is achieved with 
emissions reductions from rules and programs that have already been adopted. 
 

9. Comment:  We suggest providing more specific information for long-term 
measures. 
Response:  Table 6-2 shows the District commitments for feasibility studies.  
The District expects that these studies will generate rule adoption schedules and 
possible emissions reductions.  Study reports will be released by the dates listed 
in Table 6-2, and these reports may recommend a future amendment to the 
regulatory implementation schedule to include those additional measures 
identified as fruitful.   
 

10. Comment:  Attainment designations are made by geographic area, not by 
monitoring site.   
Response:  The text in Chapter 3 has been revised to indicate that although 
some sites will be within the standard before others, all sites in the Valley must 
be within the standard for the Valley to be redesignated into attainment. 
 

11. Comment: Please describe the process for reviewing controls and selecting 
stringent controls with aggressive implementation schedules.  How does the rule 
development schedule meet the �expeditious as practicable� requirement?  Why 
do some rules in the rule schedule have no corresponding emission reductions? 
Response:  The process for evaluating control measures is complex, and it 
depends on several variables.  A cost effectiveness ranking has been added to 
Appendix E.  Other information on control measure evaluation can be found in 
Section 6.2.1 and Appendices H and I.  The District is working to ensure that 
rules are adopted as expeditiously as practicable by adopting all new measures 
currently identified by 2012.  Rules that do not result in reductions in the 
emissions inventory are being pursued to create a backstop to ensure that the 
emissions inventory doesn�t increase.  In some cases, the emissions inventory 
for particular sources are not well understood or do not exist yet.  IND-14 is a 
commitment from the 1-hr ozone plan that the District is required to develop as a 
requirement from the 1-hour ozone anti-back sliding requirements.   
 

12. Comment: How are emissions reductions from incentives being credited towards 
RFP or attainment? 
Response: Emissions reductions from incentives are not included in RFP or the 
attainment demonstration.  Please see the updated Tables 10-1, 10-2, and 11-1. 
 

13. Comment: Please elaborate on the following incentive program issues: 
emissions reductions calculation methodology, the conclusion that funding from 
certain sources are secured, incentive program protocols, ensuring scrapped 
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vehicles don�t return to service in the District, ensuring that mobile reductions 
occur within the District, and how future incentive programs are identified, 
evaluated, and selected. 
Response: Chapter 7 has been revised accordingly. 
 

14. Comment: Please confirm that no emission reduction credit will be taken for the 
measures in Chapter 8 (Innovative Strategies and Programs), other than 
employer trip reduction.  Please refrain from using the term �alternative 
compliance.� 
Response: There are no references to �alternative compliance� in the current 
version of the plan.  No emissions reductions beyond employer trip reduction are 
being quantified for credit in Chapter 8.  Chapter 8 is clear on this issue. 

 
15. Comment:  Page 9-2 should be revised since there are no conformity budgets in 

this plan.  The RACM analysis is also missing. 
Response:  The conformity budgets and RACM have been included in Chapter 9 
and Appendix C. 
 

16. Comment:  Please recalculate RFP without reflash, and reconcile reductions 
from known incentives. 
Response:  Reflash was incorporated as directed by ARB (please see table B-
2).  Incentive reductions were removed from the RFP demonstration. 
 

17. Comment:  Please include a ROG summary table in Chapter 11.  Chapter 11 
refers to the RFP chapter as Chapter 9, although it should be Chapter 10.  Be as 
specific as possible in describing 182(e)(5) measures.  Please note that 
contingency measures must be adopted no later than 3 years before the year 
preceding the attainment year. 
Response:  A ROG/VOC summary table has been added as Table 11-2.  The 
RFP chapter reference has been corrected.  Measures being considered for 
182(e)(5) are as specific as possible at this time (please see response to EPA 
comment number 9).  Since they are not used in the RFP calculation, all the 
measures in Table 6-1 can serve as contingency, and all of these will be adopted 
well before 2019. 

 
 

L.4  VERBAL COMMENTS, FEBRUARY 8, 2007 PUBLIC WORKSHOP ON THE DRAFT 
2007 OZONE PLAN 
 
Approximately 96 people in attendance (32 Fresno, 53 Bakersfield, and 11 Modesto) 
 

39. Comment:  The District needs better communication with ARB for regulations to 
ensure that VOC reductions do not result in an increase in NOx reductions.  
United Pallet Services, for example, will likely increase their NOx emissions as 
they comply with VOC rules.  
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Response: The District continues to make every effort to collaborate with other 
regulatory agencies, such as ARB, regarding overall control strategies to prevent 
and resolve any potentially conflicting situations.  The District is working with the 
stakeholder to resolve this issue. 

 
40. Comment:  An audited Smog Check program would present a good opportunity 

to improve automobile performance. 
Response: Comment noted. 

 
41. Comment:  Was the modeling work completed for this plan the first 8-hour ozone 

effort?  Are the isopleths emphasizing NOx control new? 
Response: The modeling completed for this plan, the result of several years of 
work, is the first effort to model 8-hour ozone in the San Joaquin Valley.  The 
isopleths emphasizing NOx control are a recent product of this effort. 

 
42. Comment: Stricter standards on chemicals are important to public health, but 

authority is shared with the counties.  It would be good for the District to increase 
communication with the counties� Environmental Health Directors and Ag 
Commissioners.   
Response:  The District works closely with key stakeholders throughout the 
Valley.  We inform County Health Officers of key air quality issues through email 
and work to educate stakeholders through presentations before City Councils, 
Boards of Supervisors and other community groups and organizations.   

 
43. Comment:  Short sea shipping (with ships built in San Diego) is being 

successfully implemented in Alaska.  The District should get involved so that it 
can be done here. 
Response:  It is a further study measure. 

 
44. Comment:  The City of Arvin is investigating ways to improve land use, and they 

would like to work with the District and ARB.  There should be incentives 
available to cities looking at smart growth.  Consider community pollution credits 
so money can be used where resources are limited.   
Response: The District will work with the City of Arvin to assist in developing 
methods for improving land use strategies.   

 
45. Comment: Nobody wants to do to Extreme.  However, it is understandable that 

Extreme is the only administrative option.   
Response:  Comment noted. 

 
46. Comment: It is important that studies such as CRPAQS and CCOS are 

supported. 
Response:  The District concurs and has been an active partner in these 
studies. 
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47. Comment:  The District should meet with Developers to encourage the use of 
solar panels. 
Response:  The District's ISR rule credits all types of construction and building 
techniques that reduce the impact of new developments in terms of pollutant 
emissions.  For example, providing outdoor electrical outlets that are used in 
conjunction with electric lawn and garden equipment are considered as mitigation 
techniques.  Solar panels reduce the demand on the electric grid, which results in 
fewer emissions from power plants.  This is well known to developers and has 
been increasingly integrated in new housing construction.  The use of solar 
panels is also being promoted by a state program to install 1 million of these 
units in California (Million Solar Roof Project). 

 
48. Comment:  The health impacts to young children are too great to allow for the 

District to step-up to Extreme.  Clean air is a moral issue.  We can�t move slowly.  
The health impacts during lung development are permanent.  More than ½ 
million Valley residents have asthma, and even people without asthma are 
affected. 
Response:  Public health is a primary consideration for the District.  As this plan 
is implemented, the ambient ozone concentrations will decrease dramatically 
over time in all areas of the Valley.   All Valley residents will experience cleaner 
air quickly and continually.  The District is only considering a step-up to extreme 
because it is the only legal option under the clean air act.  The technologies for 
achieving reductions necessary for any other attainment status do not exist at 
this time. 
 

49. Comment:  Why do dairies continue to be approved? 
Response:  Land use decisions, including the approval of new dairies, are under 
the authority of cities and counties.  Any dairy in the San Joaquin Valley will be 
subject to District regulations. 

 
50. Comment:  If residents have to do Smog Checks for their vehicles, regulations 

on businesses should have to be enforced too. 
Response: The District�s Compliance Department is dedicated to the 
enforcement of District regulations. 

 
51. Comment:  The District should consider the Alternative Plan.  Some 

commenters noted that the Alternative SIP has a lot of problems. 
Response:  District staff has conducted a thorough analysis of the Alternative 
SIP and its proposed control measures for potential emissions reductions and 
potential inclusion in the District�s 2007 Ozone Plan.  Please see Appendix P for 
the complete analysis. 

 
52. Comment:  The District should have done more to show where and how 

incentive funds would be spent.  Retrofits have been rejected, but the District has 
not shown why.  The District should consider seeking outside help to refine its 
incentive strategy. 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Appendix L:  Comments and Responses 
2007 Ozone Plan  

Appendix L-21

Response:  The District already funds on-road heavy duty vehicle retrofits and 
has funded almost $3,000,000 in the last year alone.  The District is considering 
contracting with a consultant to assist in a retrofit incentive strategy. 

 
53. Comment:  The District should consider outside air purifiers. 

Response:  Comment noted. 
 

54. Comment: The AQI needs to be adjusted to better protect and inform people. 
Response:  EPA generally defines 100 AQI at the level of the NAAQS.  Anytime 
EPA changes a NAAQS, the AQI is modified to reflect the new NAAQS.  
Congress required EPA to establish a uniform, nation wide program that reports 
air quality.  EPA does not allow states or agencies to modify the numerical value 
(See CCA 319, 40 CFR Part 58.50, and 40 CFR Part 58, Appendix G).  The 
general purpose of the AQI is that an individual can go to anywhere in the 
country and know what the AQI means. 

 
55. Comment:  The District should still reduce VOCs. 

Response: The District is still pursuing VOC reductions to help bring some 
portions of the San Joaquin Valley earlier than would otherwise be possible. 

 
56. Comment:  We need more regulations on cars. 

Response:  Comment noted.  ARB has regulatory authority over mobile sources 
and propose additional measures for on-road and off-road mobile sources.  
Please see Chapter 9, Table 9-1 for the additional measures proposed by ARB.  
The District is also proposing a control measure in this Plan that will indirectly 
impact mobile sources by addressing the vehicle miles traveled through an 
Employer Trip Reduction measure.  For additional information on that measure 
please see Chapter 8, Section 8.2.3 of the Plan. 

 
57. Comment  We need more inspectors.  

Response:  The District has steadily increased inspector staffing levels since the 
inception of the District in 1992. At the start of the District, there was 11 field 
staff.  Today, there are 66 Senior Inspectors, Inspectors I, Inspectors II, and Air 
Quality Field Assistants who conduct field investigations for the District.  As there 
has been a need for additional inspectors, the District has been responsive to 
requests.  Continued improvements in technology and work efficiencies will allow 
us to meet the demand of expected work increases for the upcoming fiscal year 
with existing staff. 

 
58. Comment  Builders should have to inform people on the dangers of living here 

with proper product labeling. 
Response:  Comment noted. 

 
59. Comment  ISR and the school bus rule can be strengthened. 

Response:  Chapter 8, Section 8.2.7 discusses the District�s ISR commitment to 
explore all possibilities of gaining additional emission reductions pending any 
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limitations from current litigation.  The school bus rule was recently adopted, 
September 2006, and is an aggressive regulation addressing both NOx and toxic 
PM from diesel school buses.  The effects of Rule 9310 will be seen in the next 
few years.  In 2006 alone, the District has replaced 101 pre-1977 diesel school 
buses and has retrofitted and additional 123 diesel school buses with diesel 
particulate matter controls.  The rule requires the replacement of the oldest 
buses first and requires school bus operators to purchase the cleanest engine 
standard at the time of purchase.  The rule requires that all school buses be 
cleaner by 2016. 

 
60. Comment:  Regulatory costs and economic feasibility are of paramount concern.  

Farmers and growers want to make good choices with economics in mind. 
Response:  Comment noted.  Any proposed rulemaking undergoes cost 
effectiveness and socioeconomic analyses so that policy makers can make 
informed decisions regarding potential economic impacts to the valley�s 
economy. 

 
61. Comment:  There are numerous funding obstacles that need to be overcome.  

The District collects ISR money, but it can�t be spent because of lawsuits.  ARB 
says certain equipment can�t be retrofitted.  The federal government is not doing 
enough � the DERA (Diesel Emissions Reductions Act) not funded.  All these 
funds could be used to achieve reductions now.  Ag has shown successful use of 
incentives.  
Response:  Comment noted. 

 
62. Comment:  Is Table 6-1 prioritized? 

Response: It is a rulemaking schedule, ordered by adoption date.  The amount 
of reductions, technological availability, and the date of the most recent 
rulemaking effort were all considered as this list was prioritized.   

 
63. Comment:  Why have rules with zero reductions been included? 

Response: Some of these are commitments from the 1-hour ozone plan, some 
may have small emissions reductions, and others may prevent increasing 
emissions later. 
 

64. Comment: The District needs better outreach.  Meetings should be in the 
evenings.  The Executive Summary should be translated into Spanish. 
Response: The District produces outreach materials and advertising campaigns 
in multiple languages and encourages public participation by all Valley residents.  
The District provides easy to understand summaries of documents of interest and 
will provide translation of those documents when possible upon request.  The 
District is providing a Spanish version of the Executive Director�s Letter to the 
Community that accompanies this plan and summarizes the key elements. 

 
65. Comment: Why are businesses and agriculture offered incentives but incentives 

are not offered for citizens to buy newer less polluting automobiles? 
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Response:  The District is proposing to provide extensive funding to allow 
citizens to purchase newer less polluting automobiles; please see Chapter 7 of 
this Plan.   
 

66. Comment: ARB need to be encouraged to allow Moyer funds to cover full 
replacement of equipment. 
Response:  Comment noted. 
 

67. Comment: We provided lots of comments during the development of this plan, 
but have not received acceptable responses. 
Response:  The District includes a summary of all comments received in 
Appendix L, which also includes the District�s responses to those comments.   
 

68. Comment: The District needs to be more aggressive in their plan, specifically by 
removing exemptions, regulating idling on locomotives, and improving land use in 
cities and counties. 
Response:  The District completed a through analysis of existing District rules to 
assess additional opportunities for emission reductions, which also included an 
assessment of exemptions; this analysis can be found in Appendix H and I. 
Chapters 7 and 8 of the District�s Plan discuss several innovative strategies and 
programs to achieve reductions from sources that are not traditionally under the 
District�s direct authority such as mobile sources and land use or local agency 
planning.  Please see those chapters for the programs and strategies proposed 
and suggested.    
 

69. Comment: The school bus rule is not being implemented quickly enough, there 
are still many old school buses on the road 
Response:  The school bus rule was just recently adopted, September 2006, 
and is an aggressive regulation addressing both NOx and toxic PM from school 
buses requiring the replacement of the oldest buses first and requiring the 
cleanest engine at the time of purchase.  Buses are being replaced as quickly as 
possible.  Please see the response to Comment #21 for additional information on 
progress made during 2006 in replacing and retrofitting school buses. 
 

70. Comment: More operational restriction need to be implemented on sources like 
lawn equipment and recreational vehicles. 
Response:  Comment noted.  ARB has regulatory authority over mobile sources 
and can propose additional measures for on-road and off-road mobile sources.  
Please see Chapter 9, Table 9-1 for the additional measures proposed by ARB.  
Operational restrictions may be a consideration for the Expanded Spare-The-Air 
Efforts discussed in Chapter 8, Section 8.2.2 of the plan. 
 

71. Comment: The health care cost of extreme designation exceeds the business 
costs.  Extreme is morally and fiscally irresponsible. 
Response:  In considering public comments received thus far, reviewing plans 
and control measures from other air districts, and completing an exhaustive 
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analysis of all sources of smog-forming emissions in the San Joaquin Valley, the 
District has left no stone unturned in developing this plan.  As a result, the 2007 
Ozone Plan presents a far-reaching strategy that will significantly reduce smog-
forming emissions and ensure that all Valley residents can experience air that 
meets the federal standards for 8-hour ozone as soon as possible.  
 
Under this plan, over 50 percent of the Valley�s population will see attainment of 
the 8-hour ozone standard in 2015, with over 90 percent reaching attainment in 
2020.  The remaining 10 percent is expected to come into attainment after 2020 
and before 2023.  All Valley residents, however, will benefit from measurable 
improvements in air quality quickly with steady progress towards cleaner air over 
time.   
 
The Hall Study reports that the economic benefits of meeting the federal 
standards for both PM2.5 and ozone in the valley could save the Valley more 
than $3 billion in health care and related costs annually (2005 dollars).  In Table 
V-1 of the Hall�s study, the total cost of health impacts from ozone is estimated at 
$32.64 million annually, and Table V-2 shows the total cost of health impacts 
from PM2.5 to be approximately $3.2 billion annually (Hall 2006).  The deadline 
to attain the PM2.5 standard is 2015, so the total health cost of air pollution will 
decrease dramatically by 2015 to no more than $32.62 million annually.   
 

72. Comment: The public needs to see CEQA documentation as soon as possible. 
Response:  The District�s Initial Study and Proposed negative declaration was 
made available on February 21, 2007.  It is available on this District�s website at 
http://www.valleyair.org/Workshops/public_workshops_idx.htm. The public 
comment period on the CEQA document will end on March 28, 2007. 
 

73. Comment: Workshops should be held in the evenings to allow for more public 
participation. 
Response:  The District has done extensive outreach to obtain public input 
throughout the development of this plan.  A number of meetings were held, 
including 6 town hall meetings, 2 workshops and 2 of the town hall meetings 
were held in the community during the evening hours to encourage public 
participation.  It has been the District�s experience that workshops are much 
more heavily attended during the daytime hours. 
 

74. Comment: A Spanish translator was requested for the Bakersfield office 
however this request was not addressed. 
Response:  The District works to provide interpretation at key District meetings 
upon request.  The District received the request for the Bakersfield office and 
was not able to procure the equipment necessary for this service in the short 
timeframe given.  The District is purchasing this equipment, so the District will 
have more interpretation flexibility in the future. 
 

75. Comment: What is done with public comments? 
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Response: The District includes a summary of all comments received in 
Appendix L, which also includes the District�s responses to those comments.  
The District also revises the plan accordingly when the District concludes that 
changes are appropriate. 

 
 

L.5 WRITTEN COMMENTS, FEBRUARY 8, 2007 PUBLIC WORKSHOP ON THE DRAFT 
2007 OZONE PLAN 
 
Comments were received from the following people and organizations: 
 
Agricultural Industry Group (AG): 

Almond Hullers and Processors Association, California Cotton Ginners and 
Growers Association, California Citrus Mutual, California Dairy Campaign, 
California Grape and Tree Fruit League, Fresno County Farm Bureau, Kings 
County Farm Bureau, Madera County Farm Bureau, Nisei Farmers Leauge, San 
Joaquin Farm Bureau Federation, Tulare Lake Resource Conservation District 

United Pallet Services Inc. (UPSI) 
Cari Anderson Consulting/SJV COGs (COG) 
Sonny Barger (Barger) 
California League of Food Processors (CLFP) 
Center on Race, Poverty & the Environment (CRPE) 
Domitila Lemus (Lemus) 
Kern Oil & Refining Co. (KORC) 
Lisa Kayser-Grant (Grant) 
Refiners Council (RC) 
San Joaquin Refining Company and Tricor Refining, LLC (SJR/TR) 
 
Reclassification and Attainment Date 
 

76. Comment:  Reclassification to extreme is the best of several unappealing 
choices (CLFP). 
Response:  Comment noted. 
 

77. Comment: Delaying attainment beyond the current statutory deadline of 2013 is 
unacceptable for reasons of human health, agricultural loss, and environmental 
degradation.  Although new regulations can be costly, residents are already 
paying the costs in health effects (Grant, CRPE). 
Response:  The current statutory deadline as specified by EPA was based on 
peak ozone concentrations; it does not reflect the challenge of the many days 
over the 8-hour ozone standard in the Valley.  In considering public comments 
received thus far, reviewing plans and control measures from other air districts, 
and completing an exhaustive analysis of all sources of smog-forming emissions 
in the San Joaquin Valley, the District has left no stone unturned in developing 
this plan.  As a result, the 2007 Ozone Plan presents a far-reaching strategy that 
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will significantly reduce smog-forming emissions and ensure that all Valley 
residents can experience air that meets the federal standards for 8-hour ozone 
as soon as possible.  The District is only considering a step-up to extreme 
because it is the only legal option under the clean air act.  The technologies for 
achieving reductions necessary for any other attainment status do not exist at 
this time. 
 
Under this plan, over 50 percent of the Valley�s population will see attainment of 
the 8-hour ozone standard in 2015, with over 90 percent reaching attainment in 
2020.  The remaining 10 percent is expected to come into attainment after 2020 
and before 2023.  All Valley residents, however, will benefit from measurable 
improvements in air quality quickly with steady progress towards cleaner air over 
time.  Also, the deadline to attain the PM2.5 standard is 2015, so the total health 
cost of air pollution will decrease dramatically by 2015. 
 

78. Comment:  To help ensure earlier attainment, the District should persuade the 
Air Resources Board to commit to implement mobile and consumer product 
regulations earlier than currently planned.  The District should demand that ARB 
adopt more stringent NOx controls from on-road mobile sources, especially 
heavy-duty diesel trucks and off-road mobile agricultural and construction 
equipment (CRPE). 
Response:  The District concurs; the path to attainment is in reductions of NOx 
emissions of which 70%+ are from the mobile source categories.  ARB is acutely 
aware of the need for NOx reductions from sources under their jurisdictional 
control.   The ARB is workshopping their Statewide Strategy in March of 2007 
and public comments can be made on their planned reductions.  Please see 
www.arb.ca.gov <http://www.arb.ca.gov> for the dates of their plan workshops. 

 
Alternative SIP 
 

79. Comment: Please review ISSRC�s alternative plan and amend your plan 
accordingly (Grant, CRPE). 
Response:  The District has undertaken an extensive review of the Alternative 
SIP proposals.  The acceptance of alternative SIP suggestions is contingent on 
technical feasibility, economic impacts, and State/Federal Clean Air Act legal 
requirements, which the District is mandated to follow in submitting an 
approvable state implementation plan.  Please see the District's response to the 
Alternative SIP in Appendix P. 

 
CEQA 
 

80. Comment: The California Environmental Quality Act (CEQA) requires that the 
District analyze the Plan�s significant environmental effects.  The District 
prepared Environmental Impact Reports (EIR) for previous plans, which is 
consistent with CEQA because the plan may significantly impact the 
environment.  A negative declaration is inappropriate (CRPE). 
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Response:  Historically, the District has prepared Environmental Impact Reports 
(EIRs) on only a few of its plans; by far the bulk of the District�s CEQA 
compliance for plans has been done with negative declarations and in some 
cases notices of exemption.  The District�s most recent plan-related EIR was 
prepared for the Extreme Ozone Attainment Demonstration Plan in 2004; this 
EIR identified no significant environmental impacts from the District�s plan, and 
no public comments were received on the Draft EIR.  The District is complying 
with the California Environmental Quality Act (CEQA) for the 2007 Ozone Plan.  
On February 21, 2006, the District issued for public comment a proposed 
Negative Declaration for the 2007 Ozone Plan.  The District�s analysis of the 
2007 Ozone Plan in its Initial Study showed no significant environmental impacts; 
consequently the proposed negative declaration appears to be the appropriate 
CEQA document for the 2007 Ozone Plan. 
 

81. Comment: The District�s 2/21/07 CEQA notice said that the Initial 
Study/Negative Declaration would be available on the District�s workshops page 
on 2/21, but as of 2/26, it was not.  The District needs to post the document and 
extend the comment period to allow for public review and comment (CRPE). 
Response:  The District�s Initial Study/Proposed Negative Declaration was 
available to the public on February 21, 2007.  The Governing Board hearing for 
the 2007 Ozone Plan has been rescheduled for Monday, April 30, 2007.  
Additionally, the CEQA document comment period has been extended to 
Wednesday, March 28, 2007.  The CEQA document is available at 
<http://www.valleyair.org/Workshops/public_workshops_idx.htm> 

 
Permitting 
 

82. Comment:  Collectively, we do not support the move from Severe designation to 
Extreme non-attainment designation because of the added burden that will be 
placed on farming operations.  The major threshold for Title V permits will be 
reduced from 25 tons per year to 10 tons per year, and sources with 5 tons or 
more of emissions will require a District permit per SB-700.  We oppose moving 
to extreme because the added load in regulation will be placed on farming 
operations and will not result in any air quality reductions. (AG) 
Response:  In our aggressive pursuit of the earliest possible attainment date for 
all Valley residents, we have discovered that today�s technology and the 
promised new technologies on the horizon cannot bring about all of the 
reductions that the Valley needs, even if money were no object.  While 
disheartening, this dilemma leaves us no choice but to step up to the �Extreme� 
non-attainment designation as allowed for in the federal Clean Air Act.  The 
District recognizes the impact that permitting has on regulated sources of air 
pollution, and we have a reputation for working hard to minimize those impacts 
while ensuring compliance with air pollution regulations.  We have developed ag-
friendly application forms and Web-based agricultural emissions calculation tools.  
We have joined with ag industry representatives in over 50 workshops to help 
agriculture understand air regulations and assist them with filling out application 
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forms.  We have been working with the agriculture industry on these efforts for a 
number of years now, and will continue to develop streamlined, efficient, and 
effective mechanisms to help agriculture comply with air pollution regulations. 
 

Control Measures 
 

83. Comment:  United Pallet Services is currently being asked to take measures that 
would increase air pollution.  Specifically, the District has suggested that the 
limited painting work that United Pallet conducts be done in a spray booth.  Use 
of a spray booth would increase the use of forklifts and other internal combustion 
devices move in and out of the spray booth and to storage.  Our calculations 
indicate that the use of a spray booth would decrease PM10 emissions by 2.23 
pounds per day, while increasing vehicle emissions by 47.7 pounds per day.  It 
makes little sense to decrease PM10 emissions at the cost of significant amount 
of NOx emissions.  United Pallet Services, because of differing jurisdictions, is 
being required to slightly decrease PM10 emissions for a District regulated 
source while significantly increasing NOx emissions from ARB regulated sources.  
It is requested that the District as part of the 2007 Ozone Plan: 
a.) Consider the total impact of the requested action on all emissions before it 

undertakes actual requirements 
b.) Give consideration to the overall good to the air basin and what should be 

complementary overall goals of all the regulators 
c.)  Coordinate efforts with other agencies such as the ARB to arrive at 

efficient and effective actions that benefit the air basin as a whole  
(UPSI) 

Response:  The District will continue to work with United Pallet Services resolve 
their current permitting issues with common-sense applications of the required 
rules and regulations.  In addition, we plan on taking advantage of any future 
opportunities to modify existing regulations to prevent conflicts between the intent 
of the rule and the results of implementing the rule.  Finally, the District continues 
to make every effort to collaborate with other regulatory agencies, such as ARB, 
regarding overall control strategies to prevent and resolve any potentially 
conflicting situations. 

 
84. Comment:  We support the Districts efforts to work with the agricultural industry 

to locate viable alternatives to open burning.  It is important that alternatives to 
disposing of wood waste are readily acceptable and economically viable.  We 
look forward to working together on this rule. (AG) 
Response:  Comment Noted. 
 

85. Comment:  It would be premature and problematic to lower the current threshold 
outlined in District Rule 4570 (Confined Animal Facilities.  Future research efforts 
should aim to set the emission factors for animals on average breed weight as 
opposed to housing types.  The California Dairy industry would oppose any 
efforts by the District to set a percentile as it pertains to the amount of silage to 
be fed to animals.  Silage is and will continue to be one of the most valuable tools 
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in maintaining a lower cost of production as it relates to government set prices.  
Well managed silage pits are as effective as silage bags, but are far less costly to 
producers.  The dairy industry would oppose regulations that require the bagging 
of silage. (AG) 
Response:  These issues will be fully considered and explored during the rule 
development efforts for this control measure. 
 

86. Comment:  Orchard heaters are not used at all in the industry and when they 
were used years ago it was during the winter months, not during ozone season.  
We request that this item be removed from the plan as the items are not used 
and emission reductions are not warranted. (AG) 
Response:  Comment noted. 
 

87. Comment:  The 2007 Ozone Plan notes a source in Monterey County that uses 
capture and control systems on its fumigation chambers.  This may be feasible 
for large operations that can justify the associated cost because of the high 
volume of fumigation that is conducted, however in the San Joaquin Valley most 
facilities operate fumigation chambers only for export market requirements.  Most 
facilities perform quarantine treatment on relatively small volumes in comparison 
to total production.  If the District plans to conduct a future study on fumigation 
chambers, the agricultural community would request to participate to ensure that 
California producers are not placed in a non-competitive arena to other 
agricultural producing states. (AG) 
Response:  Feasibility studies will fully examine the source category emissions 
inventory and any opportunities for emissions reductions.  The feasibility studies 
will engage the public and industry. 
 

88. Comment:  If the District plans to move forward in increasing the size of engines 
that can be regulated to less than 50 brake horse power, it is requested that the 
District conduct a survey to look at the economic factors.  Agricultural engines, 
especially smaller engines, are generally operated on a seasonal basis.  Also, 
declaring that all engines should be electrified is not a feasible option.  Most 
growing operations are located in rural and/or remote settings, which don�t 
always have the needed power poles and lines established.  Electrification would 
require a sizable investment to be made by the power companies and agricultural 
operations, and these costs should be shared with the District.  In some cases 
transmission infrastructure upgrades would be necessary to handle the increased 
capacity.  These issues should be addressed within District�s CEQA 
documentation. (AG) 
Response:  Comment noted.  As mentioned above, feasibility studies will fully 
examine the source category to include the suggestions recommended and it will 
also fully explore any opportunities for reductions.  Feasibility studies will explore 
the emissions inventory and all reasonably available technology to achieve 
additional reductions.  Should the feasibility result in a rulemaking effort that 
rulemaking will undergo CEQA.   
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89. Comment:  The agricultural community is concerned with the proposed rule and 
limitations that would be imposed on green waste composting facilities.  The 
emission levels listed in the 2007 Ozone Plan appear to be high and the 
methodology is used to calculate those numbers is questionable.  The 
agricultural industry has few options in diverting wood waste that has been 
burned in the past.  If stringent controls are put on the few green waste 
composting facilities in the District, it is assumed that the facilities will increase 
fees.  The agricultural community would like to participate in examining a 
possible rule. (AG) 
Response:  All members of the public will have an opportunity to participate in all 
rulemaking efforts.  The agricultural community is encouraged to participate in 
the rulemaking for green waste composting. 
 

90. Comment:  The District has revised the Farm Equipment section to recommend 
that incentive funds be the primary tool for reducing emissions from this source 
category.  The Agricultural industry supports this effort as the only feasible and 
practical way to achieve emission reductions from this category.  Retrofits and 
catalysts are often not feasible for farm equipment.  Mandatory retrofit or 
replacement programs would not be cost effective because agriculture sells its 
products on a world market and cannot raise prices to compensate for local 
impacts. (AG) 
Response:  Comment noted. 
 

91. Comment:  The agricultural industry supports the District and its proposal to 
enhance the incentive funding program for large diesel engines.  This is the only 
feasible and practical way to achieve additional emission reductions. (AG) 
Response:  Comment noted. 
 

92.  Comment:  The agricultural industry remains opposed to the District�s proposal 
to require portable engine to meet the ARB�s PERP rule.  Portable engines used 
in agriculture are seasonal in nature and do not operate as many hours as the 
typical portable engine rental. (AG) 
Response:  This will be considered should any program changes be proposed. 
 

93. Comment:  The control measure for large boilers and process heaters 
>5MMBTU/hr (S-COM-1) is of concern since Rules 4306 and 4307 were recently 
amended.  The already stringent Phase 3 of Rule 4306 will not be fully 
implemented until 2008, and it requires near BACT limits.  Some firms that 
recently changed their equipment indicated that their actual costs of compliance 
far exceeded the District�s estimates, and since retrofits were not available, costly 
replacements were necessary in one fase.  Candidate control measures for large 
boilers should be put in the Feasibility/Future Study category to allow time to 
evaluate actual compliance costs, socio-economic impacts, technical concerns, 
whether it is justifiable to pursue an additional generation of control on this 
category, and potential for multi-pollutant strategies with greenhouse gas 
regulations (CLFP, KORC, RC, SJR/TR).   
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Response:  NOx reductions are needed for attainment of the ozone standard.  
This control measure would not be appropriate as a �feasibility� study since 
technology currently exists and is being utilized at various sites that achieve 
additional reductions from units in this source category.  For these reasons this is 
being pursued as a control measure for development by 3rd quarter 2008.  The 
issues raised are one of the many issues that will be considered during the 
development of the rule limits and compliance schedule. 
 

94. Comment:  The District should investigate the possibility of outdoor ambient air 
filters to reduce pollution without changing emissions (Barger). 
Response:  The District is willing to consider any viable option to clean the 
ambient air should the technology be proven for use reducing air pollution.   

 
Other Comments 
 

95.  Comment:  Combining all mobile sources into one category is misleading, as 
most individuals associate �mobile sources� with on road vehicles.  It is 
requested that mobile sources be subdivided into on road and off road categories 
throughout the plan.  (COG) 
Response:  The District is adding a footnote to this figure to indicate the 
contributions of on-road and other mobile sources. 
 

96.  Comment:  Please explain why EMFAC 2007 was not used for this plan.  The 
model has been available since November 2006 and it should be included in this 
version, especially for valley-wide numbers. (COG) 
Response:  The January 29, 2007 Draft 2007 Ozone Plan is based on the 
California Air Resources Board emissions inventory version 1.06, which does use 
EMFAC 2007 for calculating emissions from on-road motor vehicles.  The 
planning emissions inventory presented in Appendix B contains on-road motor 
vehicle emissions data calculated with EMFAC 2007, using default values for 
input data to EMFAC 2007. 
 

97.  Comment:  Please clarify the sanctions paragraph on page 16 of the Executive 
Summary to more accurately reflect the EPA process for imposing sanctions.  
(COG)  
Response:  Clarifying text has been added to page 16. 
 

98.  Comment:  Please confirm that Employer Based Trip Reduction was not 
credited in the attainment demonstration, but was credited in the RFP 
demonstration (see Table 10-2).  Explain why this control measure was not 
included in Table B-1.  (COG) 
Response:  Table B-1 includes rules that have already been adopted and 
adjustments to the inventory based on improved information.  Reductions from 
proposed measures are included in Chapter 6, 7, 8, and 9.  These reductions 
have been removed from Table 10-2. 
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99. Comment:  Please explain how emissions reductions were calculated using 16% 
increase in use of alternative transportation and 2% reduction in work commute 
VMT.  It is recommended that this control measure not be included in the current 
on road mobile conformity budgets. (COG) 
Response:  The Employer-Based Trip Reduction Programs (M-TRAN-1) will be 
a rule-based control measure, which will require businesses with at least 100 
employees to establish ride share programs (the relevant legislation is California 
Health & Safety Code Section 40601 (d)(1&2)).  Alternative transportation 
methods are all other types of commuting to work, other than the use of single-
occupancy vehicles.  The District's preliminary estimate of 16% represents the 
number of workers who do not currently use alternative transportation and who 
will take part in employer-based programs.  This is in addition to the 12% of 
workers who currently use alternative transportation (2000 US Census).  The 2% 
reduction in VMT is a conservative estimate based on existing programs, which 
are voluntary.  Mandatory employer-based programs will likely result in greater 
VMT reductions, and it will be examined during rule development of this 
measure.  However, in the absence of longstanding mandatory programs, the 
conservative estimate of 2% is currently being used.  This acknowledges the 
difficulties experienced by current alternative transportation programs, which 
attempts to effect changes in the use of single-occupancy vehicles in a car-based 
culture.   Since this control measure is not part of transportation plans and 
programs by public agencies, Federal Clean Air Act requirements on 
transportation conformity are not triggered. 
 

100.  Comment:  Please explain why emissions reduction for Enhanced ISR is 
not consistent with the 2004 Extreme Ozone Demonstration Plan.  It is 
recommended that this control measure not be included in the current on road 
mobile conformity budgets. (COG) 
Response:  The January 2007 Draft 2007 Ozone Plan does not quanitify 
emissions reductions for �Enhanced Indirect Source Review� (Section 8.2.7).  
Rather, the plan notes that �the District is exploring all possibilities of gaining 
additional emissions reductions from sources under its jurisdiction.�  Table B-1 of 
the January 2007 Draft 2007 Ozone Plan does present emissions reductions 
from the adopted Rule 9510, Indirect Source Mitigation.  These reductions are 
based on Version 1.06 of the ozone SIP planning emissions inventory, which is a 
different inventory than that used in the 2004 Extreme Ozone Attainment 
Demonstration Plan; consequently, estimated reductions are not the same. 
 

101.  Comment:  There are several references in the 2007 Ozone Plan to 
improving air quality through transportation initiatives, including the possibility of 
diverting traffic to I-5.  Please consult with state and local transportation planning 
agencies when considering such controls. (COG) 
Response: Comment noted. 
 

102.  Comment:  The text in the first paragraph of Section 9.2 indicates that 
the District�s on road emissions reductions are primarily through ISR and that 
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additional controls are described elsewhere; please specify where these 
descriptions are located in the plan. (COG) 
Response:  Please see Chapter 8. 
 

103.  Comment:  Section 10.1 of the 2007 Ozone Plan references conformity 
budgets.  Historically in the District, conformity budgets have not been developed 
using RFP demonstration.  It is unclear how the on road emission estimates were 
developed for this section.  The rest of the plan indicates that EMFAC 2007 was 
not used.  Please clarify how conformity budgets would be established from this 
demonstration. (COG) 
Response:  The District concurs that conformity budgets are not developed with 
RFP, but the text is there for clarity.  The reference to EMFAC 2007 was 
mistakenly carried over from earlier versions of the plan.  EMFAC 2007 was 
used, so the incorrect text has been removed. 
 

104. Comment:  Please explain why the emissions eliminated by the Federal 
Motor Vehicle Control Program is listed as zero for all years on page 10-2. 
(COG) 
Response:  The District listed the FMVCP as zero under the direction of ARB.  
The District has forwarded this comment to ARB for clarification in their plan. 
 

105. Comment:  Please explain why reductions in Table 10-2 for RFP are not 
consistent with attainment demonstration reductions.  Also, please explain how 
this table relates to Table 11-1. (COG) 
Response:  The primary difference between the RFP tables and attainment 
demonstration is that for RFP, both VOC and NOx are used, whereas the 
attainment demonstration is just NOx.  The attainment demonstration also 
includes reductions from the proposed control strategy and the Black Box.  Both 
tables draw from similar information, including the emissions inventory and offline 
adjustments from the District and from ARB. 
 

106.  Comment:  Please explain why the year 2024 is used in section 11.5.3 
when the last year of the plan is 2023.  Please clarify on road vs off road 
contributions in this section as well as including inventory summaries subdivided 
by source category.  Please note in this section that results from the Blueprint 
project may be available for future plans. (COG) 
Response:  References to 2024 have been changed to 2023.  Footnotes have 
been added to clarify on-road versus other mobile source contributions.  The text 
now indicates that results of the Blueprint project may be available for future 
plans. 
 

107. Comment:  Appendix B indicates that future drafts of the plan will include 
updated EI to incorporate results from EMFAC 2007.  However v1.06_RF980 
was used as the default EI and this version was provided as the default data for 
EMFAC 2007 conformity budget development.  Please explain this discrepancy. 
(COG) 
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Response:  This was mistakenly carried over from earlier versions of the plan.  
EMFAC 2007 has been incorporated into v1.06 of the inventory, so the incorrect 
text has been updated. 
 

108. Comment:  It is recommended that School Bus Fleet NOx reductions 
found in Table B-1 and reflash, idling and Moyer NOx reduction found in Table 
10-1 not be included in the on road mobile conformity budgets that are currently 
being drafted at the time. (COG) 
Response:  The District and the California Air Resources Board worked with the 
metropolitan planning organizations (MPOs) in the Valley to develop emissions 
reductions from District and state rules that affect on-road motor vehicle 
emissions, and transmitted those reductions to the MPOs in the proper format for 
inclusion in budget calculations. 
 

109. Comment:  Please add a table of contents for Appendix I.  (COG) 
Response:  A Table of Contents has been added to Appendix I. 
 

110. Comment: Where Valley schools are surrounded by agriculture, the 
District should have meetings with school teachers and field supervisors so that 
people can be aware of the side effects to pesticides and the students will 
experience fewer side effects. (Lemus) 

Response:  Pesticides are under the jurisdiction of the State (the Department of 
Pesticide Regulation [DPR]).  However, the District works closely with key stakeholders 
throughout the Valley, including schools and agriculture.  For example, the District has 
information on the Active Indoor Resource program to assist school districts that are 
using the outdoor air-quality flag program in maintaining healthy student bodies.   

 
 

L.6  VERBAL COMMENTS, OCTOBER 17, 2006 PUBLIC WORKSHOP ON THE DRAFT 
2007 OZONE PLAN 
 
Approximately 45 people in attendance (21 Fresno, 11 Bakersfield, and 13 Modesto) 
 

1. Comment:  The District should work with cities and counties to promote green 
building.  For example, houses could be oriented to reduce energy demand.  
Response: Although green building is, overall, beyond the District�s regulatory 
jurisdiction, green building can be beneficial to the Valley.  The District�s Air 
Quality Guidelines for General Plans includes policy suggestions with air quality 
benefits that cities and counties can include in their general plans.  The District 
also encourages air-friendly building practices through its ISR (Indirect Source 
Review) rule and through development project comments submitted through the 
CEQA process.  The District is also investigating partnerships with the newly-
formed Central California Chapter or the US Green Building Council.   
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2. Comment:  Wastewater stations can drive turbines to generate electricity.  Wind 
power can be used to run the stations.  This can remove hundreds of tons of 
pollutants out of the air. 
Response:  The District is considering every possible emission reduction.  Ideas 
involving larger emissions reductions receive higher priority.  Electric utilities 
comprise a relatively small portion of the Valley�s emissions inventory.   

 
3. Comment:  Especially given the diminishing returns of regulations and the fact 

that some source categories have undergone three to five generations of rules, 
the District should have a de minimis table in this plan (as on page 4-10 of the 
2006 PM10 Plan).  This would ensure that resources are focused on the rules 
with the biggest reductions.  
Response:  The District is committed to looking for every available emission 
reduction.  Measures with large potential emissions reductions will be given 
higher priority for implementation (with preference for NOx reductions as 
discussed elsewhere in the plan).   EPA�s guidance, �Incorporating Bundled 
Measures in a State Implementation Plan (SIP) (August 2005) may be used to 
group together individually small control measure reductions. 

 
4. Comment: The District�s alternative compliance strategy is troubling.  It is not fair 

or equitable to require a source that has already paid to comply with several rules 
to then pay an additional alternative compliance fee.  
Response: See the AERO discussion in Chapter 8.  Compliance options will be 
considered in cases where significant reductions are achievable, but the 
applicable technologies are very expensive and result in costly emission 
reductions.   

 
5. Comment:  What does the Governor�s recently reported visit to New York 

regarding green house gas (GHG) emissions trading mean to the Valley? 
Response: The District is keeping up to date on these reports.  However, GHG 
emissions and global warming are beyond the scope of this plan. 

 
6. Comment:  The NPCA (National Paint and Coatings Association) wants to work 

with the District to develop reasonable emissions reductions.  NPCA prefers 
ARB�s approach to architectural coatings over that of South Coast.  The South 
Coast approach is not feasible for the Valley.  The District should review ARB�s 
recently released draft report for SCM and wait for their rule.   
Response:  The District has reviewed the ARB�s draft report, the 2005 
Architectural Coatings Survey, for which the District participated in ARB�s 
statewide architectural coatings working group.  The SCM is scheduled for 
adoption in September 2007. The District would be able to compare the SCM 
with the South Coast rule as the District�s rule is developed.  The District would 
also evaluate the South Coast�s issues in implementing their rule as well as how 
those issues might have been resolved.  
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7. Comment:  The District overestimated the architectural reductions in this draft 
ozone plan. 
Response:  The architectural coatings control measure in the draft ozone plan 
has been revised to reflect the emission reduction that accrues from lowering the 
VOC limits of the coatings only, using the South Coast Rule 1113 VOC coating 
limits as a preliminary model.  The new estimate also reflects the data from the 
draft 2005 Architectural Coatings Survey, but does not include the 
thinning/cleaning solvents category.    

 
8. Comment: The recognition that incentives are needed is appropriate.  The 

agriculture industry will take advantage of available incentives, and they have a 
good track record of using incentives effectively.  EPA needs to contribute, 
though. 
Response: The District concurs with agriculture�s proven track record on 
effective use of incentive funds.  The District is working to secure funding and 
support from any sources possible, including the federal government. 

 
9. Comment:  Incentives will be needed to reach attainment.  This presents an 

enormous public policy challenge, though.   
Response:  The District�s �Action Plan for Reducing Emissions with Incentive 
Funds� (Chapter 7 in the 2007 Ozone Plan) strives to expand and enhance the 
incentive program, while making the process more robust, simpler, and more 
user friendly. 

 
10. Comment:  It is inappropriate for the District to differentiate areas of the Valley 

coming into attainment at different times.  Making it seem as though Stockton 
and San Joaquin are not part of the problem may undermine support for the 
District�s programs.  All of the Valley will have to contribute to bring the air basin 
into attainment.   
Response:  In the San Joaquin Valley, it is clear that upwind areas contribute 
significantly to the air quality of downwind areas.  The intent in showing different 
areas coming into attainment at different times is to show that air quality will 
improve continuously as a result of this plan and previous efforts.  Getting the 
southeastern portion of the San Joaquin Valley into attainment requires very 
large upwind reductions, as the emissions in the immediate vicinity around that 
monitoring station have a relatively small impact.  The nature of the air basin, 
with its intra-basin transport, is that everyone � all businesses, government 
agencies, and individuals - must do their part to bring the entire region into 
attainment. 

 
11. Comment: Can we expect strong support from the District�s Governing Board on 

the point of incentives? 
Response: The District�s Governing Board has been consistently supportive of 
incentive funding use. 
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12. Comment:  Has the District considered collaborating with South Coast AQMD on 
incentives and mobile sources? 
Response:  With several areas in California working 8-hour ozone SIPs, the 
District has collaborated with other districts on several occasions.  However, the 
District has not collaborated with South Coast in the specific area noted by the 
commenter.  Each region�s ultimate approach will depend on the region�s 
resources and emissions sources.  Both South Coast and the San Joaquin Valley 
districts are noting the importance of mobile source reductions in reaching 
attainment. 

 
13. Comment: The October 2 Draft lacked detail.  The District should declare any 

intentions for reclassification in the next draft plan.  The District has not 
committed either way at this point.  Whatever the final classification might be, 
there will be corresponding requirements (beyond the black box for extreme), so 
the District needs to show that all requirements will be met. 
Response: Much of the plan�s detail is in the appendices.  The January 29, 2007 
draft of the Plan indicates the District�s recommendation for ozone classification, 
the applicable requirements, and the plan for implementing those requirements.   

 
14. Comment: Where in the planning schedule would there be a bump up? 

Response: See response #13.   
 

15. Comment  Is the $7.5 billion the total public funding needed, or does this total 
amount assume cost sharing?  There needs to be further explanation in the next 
draft.  Incentives should be cost shares, not buy outs.   
Response  The District expects some level of matching funds from grant 
recipients, depending on nature of the project.  See Chapter 7 for the District�s 
action plan for incentives.   
 

16. Comment  There are concerns over alternative compliance, as described in 
Appendix K in the October 17 draft.  Will each control measure be considered for 
alternative compliance?  If so, that is troubling.    
Response  See Response #4.  
 

17. Comment  The District should have the money in hand before credit is taken for 
reductions achieved with incentive programs.   
Response  See Chapter 7, which discusses creditability of incentive reductions.  
The District�s understanding of federal policy is that commitments for reductions 
from �unsecured� incentive funds are not creditable, except in Extreme Ozone 
plans as part of the �Black Box.� 
 

18. Comment Showing different areas reaching attainment at different times is an 
Environmental Justice issue.  The District needs to come up with extra measures 
to bring Arvin and other small communities into attainment. 
Response  It is unavoidable that different areas will reach attainment at different 
times due to their different carrying capacities.  The District is committed to 
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ensuring that all areas in the Valley reach attainment as expeditiously as 
practicable.  The District�s control measure development process will continue 
even after the plan is adopted to identify and implement the �Black Box� 
reductions.   
 

19. Comment  If the District hasn�t secured adequate incentive funding to bring the 
region into attainment, then regulations need to be identified.   
Response  As shown in the Executive Summary, even if all of the sources under 
District regulatory jurisdiction were to shut down, the NOx reductions would not 
provide enough reductions for attainment.  The District�s strategy and 
classification request as described in the Plan fulfill the requirements of the Clean 
Air Act.   
 

20. Comment  The District should include an estimate of the public health costs in 
the cost effectiveness evaluation of rules and control measures. 
Response  Current public health cost studies are linked to ambient air quality, 
not specific emissions reductions.  As such, the public health cost savings 
associated with any single control measure would likely be low.  However, the 
District is a public health agency that always keeps public health impacts in mind. 
 

21. Comment  2024 is too far away for attainment. 
Response  The number one guiding principle in developing this Plan has been to 
attain as quickly as possible.  The District also resolved to not request an 
Extreme classification unless no other option is found to be physically and legally 
possible, given current technologies.  As drafted, the Plan ensures that the Valley 
will experience continuous air quality improvements and attain at the earliest 
possible date, regardless of ozone classification.  By obliging all Valley 
stakeholders to employ the cleanest technology available, the Plan will provide 
attainment to about half of the Valley�s population by 2012, and 90% of the 
population by 2020.  Furthermore, even the more resistant areas  - Fresno and 
the Southeast San Joaquin Valley - will experience continually improving air 
quality as emissions are reduced and progress is made towards attainment. 
 

22. Comment  The District needs to use its position to develop guidelines and policy 
options for local communities to adopt to reduce emissions from small engines.  
The public will be supportive. 
Response  The District�s �Air Quality Guidelines for General Plans� is a guidance 
document containing guidelines and policies that local governments might 
include in their General Plans to reduce vehicle miles traveled and other 
emissions associated with population growth. 
 

23. Comment  It is dangerous to discuss attainment geographically.  Arvin can�t pay 
the $7.5 billion.  Discussions need to be kept regional. 
Response  Getting the entire Valley - including Arvin - into attainment requires 
an approximate 75% reduction in Valleywide NOx emissions from the 2005 level.  
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L.7  WRITTEN COMMENTS, PUBLIC COMMENT PERIOD ENDING ON NOVEMBER 7, 
2006 
 
Comments were received from the following people and organizations: 
 
Agricultural Industry Group (AIGp) 

On behalf of the agriculture industry in California: California Cotton Ginners and 
Growers Associations, California Citrus Mutual, California Dairy Campaign, 
California Grape and Tree Fruit League, California Independent Oil Marketers 
Association, Fresno County Farm Bureau, Merced County Farm Bureau, Nisei 
Farmers League, San Joaquin Farm Bureau Federation, Tulare Lake Resource 
Conservation District 

Arthur Unger (AU) 
Community Alliance for Responsible Environmental Stewardship (California Dairy 
producers and processors) (CARES)  
Center on Race, Poverty, and the Environment (CRPE) 
Earthjustice (EJ) 
John Paoluccio (JP) 
Kelly-Moore Paints (K-MP) 
Mark Lopez (ML) 
Kern Oil and Refining Co. (KORC) 
National Paint and Coatings Association (NPCA) 
PETROtech Environmental Solutions  (PES) 
Refiner’s Council (RC) 
WSPA (Western States Petroleum Association) (WSPA) 
Western United Dairymen (WUD) 
 
 
General 
 

24. Comment:  The District should work with the COGs, other municipal and county 
government agencies, and the state legislature to develop urban growth 
boundaries in the region. This would encourage planning and land use that 
reduces vehicle miles traveled.  (EJ) 
Response:  The District agrees with the suggestion.  The District works closely 
with local agencies through the Model Coordinating Committee and with the 
Regional Planning Agencies� air quality  
consultants to encourage reductions in vehicle miles traveled.  The District 
promotes community-based programs through participation in Operation Clean 
Air, cosponsoring Great Valley Center conferences, updating the District's Air 
Quality Guidelines for General Plans, participating in the SJV Regional Blueprint 
Project, participating in the California Partnership for the San Joaquin Valley, 
hosting the California Air Quality Research Symposium in May 2006, sponsoring 
the Health Impacts Symposium in October 2006, hosting another air quality 



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 

Appendix L:  Comments and Responses 
2007 Ozone Plan  

Appendix L-40

symposium in December 2006, and holding a series of Town Hall meetings at six 
locations throughout the Valley in July 2006. 
 

25. Comment: Although the effect of outreach is difficult to measure, it will probably 
help many individuals and businesses decrease emissions. (AU) 
Response:  As in the past, the District will commit significant energies and 
investments to public outreach.  Engaging the public in efforts to reduce 
emissions is a key element of the District�s ozone attainment strategy, and 
education increases public support for new and controversial regulations.  For 
more information on the District�s public education, awareness, and information, 
please refer to Chapter 4 in the Draft 2007 Ozone Plan. 
 

26. Comment:  It is encouraging to see reference to Agriculture Improving 
Resources (A.I.R) in the ozone plan.  It is a crucial avenue to voice concerns and 
questions to the District.  We would like to see A.I.R play a greater role. (AIGp) 
Response:  Comment noted. 
 

27. Comment:  Due to regulator inaction on the part of EPA, a �SIP gap� has been 
created within the SJV; this must be resolved to avoid the costly streamlining 
demonstration or �subsume� exercises performed by applicants to demonstrate 
compliance with existing approved rules.  We request that the District identify 
each rule the EPA has failed to take required action on (as defined in CAA 
section 110(k)(2 and 3)) and list those rules in the 2007 Ozone Plan as a federal 
EPA deficiency.  EPA should be requested to correct these deficiencies.  (AIGp) 
Response:  EPA is allowed legally-specified amounts of time for processing 
district and state-approved rules, and at this time, there are no major EPA 
deficiencies.  Unless specified otherwise, District rules go into effect at the time 
of District Governing Board adoption, not at EPA approval.   
 

28. Comment:  We believe that the Department of Energy, EPA, and the 
Department of Resources along with various state agencies should help develop 
and implement programs like EQIP.  (AIGp) 
Response:  Comment noted. 
 

29. Comment:  In general, CARES views the Draft 2007 Ozone Plan as a sound 
strategy for continued improvement of Valley air quality.  Continued growth in the 
Valley demands continued efforts from all sectors.  We are pleased that efforts 
thus far have contributed to the current attainment of the PM10 standards.  
(CARES) 
Response:  Comment noted. 
 

30. Comment:  Historically, the District has prepared environmental impact reports 
to accompany its decisions to adopt attainment plans.  The District should 
prepare an Environmental Impact Report to provide informed decision-making 
and informed public participation in the Plan adoption process.  CEQA requires 
that the District analyze the Plan�s significant environmental effects, require 
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feasible mitigation measures, and provide alternatives to reduce those effects.  
The District�s failure to provide CEQA analysis at this point in time prevents 
CRPE from meaningfully considering the Plan�s strategies and goals. (CRPE) 
Response:  The District will comply with the California Environmental Quality Act 
(CEQA) in preparing and adopting the 2007 Ozone Plan.  Historically, the District 
has prepared Environmental Impact Reports (EIRs) on only a few of its plans; by 
far the bulk of the District�s CEQA compliance for plans has been done with 
negative declarations and in some cases notices of exemption.  The District�s 
most recent plan-related EIR was prepared for the Extreme Ozone Attainment 
Demonstration Plan in 2004; this EIR identified no significant environmental 
impacts from the District�s plan, and no public comments were received on the 
Draft EIR.  The District will prepare the appropriate level of CEQA documentation 
for the 2007 Ozone Plan and will conduct its plan-related decision-making in 
accordance with CEQA. 

 
 
Modeling and Technical Issues 
 

31. Comment:  Why are the effects of the many stationary source rules and 
regulations (with associated emissions reductions) not reflected in ambience air 
quality levels (Appendix A)?  The linking of emission reductions to air quality 
improvement is a very complex endeavor but should be a fundamental aspect of 
the plan. (WSPA)  
Response:  The District has shown that the various stationary source rules and 
regulations that have been developed and adopted to satisfy commitments in the 
1-hour ozone plans and PM10 plans have resulted in air quality improvements in 
1-hour ozone and PM10.  With this Draft Plan, the District�s first plan for 8-hour 
ozone, the District is using new studies and modeling to determine what amount 
and types of reductions will bring the Valley into attainment of the 8-hour ozone 
standard.  The District will include more information in future drafts of this plan. 

 
32. Comment:  EPA�s 8-hour ozone modeling guidance calls for the development of 

a modeling protocol prior to modeling to establish how modeling will be done and 
how it will be judged for adequacy.  The lack of a protocol (Appendix F) may be 
considered as unresponsive to the SIP requirements and EPA guidance, thus 
jeopardizing the technical basis of the Plan.  Other modeling issues include: 
criteria for episode selection, evaluation of performance, assumptions related to 
the relative reduction factors (RRF), and accounting for air quality background in 
RRF development. (WSPA) 
Response:  The District is aware of these requirements and is working with ARB 
to satisfy these requirements. 

 
 
Emissions Inventory 
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33. Comment:  Early in the process, the District estimate suggested that 300 tpd of 
VOC and NOx reductions would be needed to attain the standards.  However, 
although on-road trucks added 100 tpd to the inventory, the District is now saying 
that 480 tpd of VOC and NOx reductions will be needed.  Where did the extra 80 
tpd of reductions come from? (AIGp) 
Response:  All of these numbers have been updated.  Although the District 
preliminarily projected that 300 tpd of reductions would be needed in the Town 
Hall Meeting Discussion Paper published in July 2006, this figure was based on 
older inventories and preliminary modeling.  There have since been numerous 
changes in the emissions inventory and very significant findings from the 
modeling effort.  
 
The most significant modeling finding is that NOx emissions are critical getting 
the Valley into attainment.  VOC reductions will help to improve air quality, but 
NOx reductions are the only way to get all the way to attainment.   Although VOC 
reductions are being sought, the District�s strategy is centered on NOx control.  
The modeling also showed that a 47% reduction in NOx from the 2020 baseline 
emissions would provide for attainment.   
 
The Discussion paper used version 1.01 of the inventory being developed for this 
plan, which was the best inventory available at the time.  This inventory showed 
that combined VOC and NOx emissions in 2012 totaled about 500 tpd of NOx 
and VOC emissions, so a 60% reduction required 300 tpd of reductions. 
 
The Draft 2007 Ozone Plan now uses version 1.06 which was developed 
specifically for this plan.  In 1.06, the NOx inventory for 2005 is 622 tons per day 
and for 2020 is about 302 tons per day.   A 47% reduction from the 2020 
baseline leaves approximately 160 tons per day of NOx;  this level of emissions 
appears to be the Valley�s NOx carrying capacity for ozone.  In order to attain at 
any time, the Valley�s NOx inventory can be no higher than 160 tons/day.  This 
level represents about a 75% reduction form the 2005 inventory.   

 
There may be further adjustments to the inventory until the plan is adopted, so 
the 75% emission reduction estimate might undergo further revisions.   

 
34.  Comment:  The emissions inventory needs to include biogenic sources of 

ozone precursors.  Omitting these understates the challenges faced by the 
District, and does not provide adequate description of �carrying capacity.� (PES) 
Response:  Biogenics are incorporated in the modeling that produces the 
carrying capacities.  Biogenics are not included in the planning inventory 
presented in Appendix B since they cannot be controlled and since they are not 
considered in RFP calculations.   

 
35. Comment:  The emissions inventory show the food and agriculture category 

increasing between 2002 and 2023.  Is this correct?  Why are emissions 
increasing, when California Department of Conservation reports indicate that 
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farmland is being replaced with urban land at a rate of 17,000 acres per year? 
(AIGp) 
Response:  The ROG emissions in the Industrial Processes Food and 
Agriculture summary category are shown as increasing over time, by 
approximately 17% (2 tpd) between 2000 and 2020.  NOx emissions are 
decreasing.  This category represents emissions at industrial facilities that turn 
raw agricultural products into consumer items.  The largest emission sources in 
this category are Wine Fermentation and Wine and Brandy Aging.  The District 
has achieved a 0.7 t/d reduction in ROG due to Rule 4570 (see Table B-1), which 
affects the Wine and Brandy Aging category.  This needs to be deducted from 
this category.  As population increases, the District expects production of wine, 
bread baking, breweries, potato chips, and milk products to increase in the 
coming years. 

 
Attainment Date 

 
36.  Comment:  It doesn�t seem feasible to reach attainment by 2013 because of the 

short time frame and insurmountable price tag. (AIGp) 
Response: The January 29, 2007 draft of the Plan indicates the District�s 
recommendation for ozone classification, the applicable requirements, and the 
plan for implementing those requirements. 

 
37. Comment:  The District should do whatever is necessary to achieve the 

standard by 2012.  Any delay forces the public to bear additional costs of 
pollution. (CRPE) 
Response: The District will attain as soon as possible.  See response #21.   

 
Permitting 
 

38. Comment:  How does the SIP affect permit review?  A Title V permit must 
assure compliance with all rules approved into the SIP by either including the SIP 
rule, or by including a local rule in the permit with a streamlining demonstration 
that the local rule assures compliance with the SIP rule.  (AIGp) 
Response:  No changes to Title V permits are automatically mandated as a 
result of the adoption of a plan like this ozone attainment plan.  However, the 
plan contains control measures that will eventually become rules through a 
process that includes opportunities for the public to participate and comment on 
the proposed rules. 
 
After these rules are adopted by the Air Pollution Control District�s Governing 
Board, Title V permits must be updated to incorporate any applicable new or 
modified requirement contained in those rules.   

 
The general rule of thumb is that if, at the time the new or modified requirement 
takes effect, there are less than three years left before the Title V permit expires, 
the new requirements can be incorporated into the Title V permit at the time of 
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permit renewal.  If, on the other hand, the Title V permit expiration date is more 
than three years away, the permittee must apply to modify their Title V permit to 
include the new requirements at the time they become applicable. 

 
39. Comment:  Agricultural sources are being forced to provide emission reduction 

credits (ERCs) to mitigate modeled violations of the NAAQS at farmers� property 
lines.  It is our opinion that the application of Rule 2201, section 4.14.1.1 to 
agricultural sources is unjustified based upon the lack of appropriate models for 
CAFOs.  We request that the District follow the administrative procedures act and 
develop in an open public process the methods used by NMED to determine the 
required offsets and to provide guidance based on �accepted science and 
engineering for all parties involved in the permit application process.�  Inherent 
modeling errors may exist when analyzing the dispersion characteristic for 
CAFOS, according to a study conducted by Texas A&M University. (AIGp) 
Response:  The issue discussed here is a PM-10 issue that has no bearing on 
this plan, which is a plan designed to achieve attainment with ozone ambient air 
quality standards.  The ozone precursors do not include PM-10, and so this 
comment is not relevant. 

 
In addition, Rule 2201, �New and Modified Stationary Source Review�, or NSR, is 
a rule designed to limit the emissions impact of new and modifying sources of air 
pollution.  It is not designed to reduce emissions from existing sources of 
pollution, and is therefore not proposed for modification as a part of this 
attainment plan.  Comments on Rule 2201 should be sent directly to Dave 
Warner, Director of Permit Services, so that they may be addressed at the time 
of the next revision of the rule. 

 
40. Comment:  New Source Review - the District should 1) increase BACT cost-

effectiveness threshold to $20,000 per ton of VOC or NOx; 2) remove the 
exemption for pollution control projects from all District rules; 3) remove the 
newly adopted offset exemption for certain agricultural sources; 4) change the 
equivalency program to demonstrate compliance with the December 19, 2002 
version of the Federal NSR regulations; 5) eliminate the like-kind replacement 
exemption; 6) eliminate the distance offset ratio and require all sources to offset 
emissions at a 1:1.5 ratio; and 7) retire all banked pre-baseline year NOx and 
VOC emission reduction credits. (EJ) 
Response:   Please see the response to the previous comment #39, regarding 
Rule 2201. 

 
 

Alternative Compliance 
 
41. Comment:  While WSPA supports alternative compliance strategies, we cannot 

support mandatory control or fees beyond those required by rules and 
regulations.  It is unreasonable to propose cost-prohibitive or technologically 
unproven control measures.  The concept of alternative compliance needs further 
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stakeholder discussion in terms of applicability and technical/cost implications. 
(WSPA) 
 
Alternative compliance illustrates a potential problem with BACT determinations 
and feasibility.  Compliance limits could be set that aren�t achievable.  (CARES) 
 
Response:  See Chapter 8.  The AERO (Advanced Emissions Reductions 
Options) Program would offer alternatives for relatively expensive emission 
controls.  All control measures adopted by the District, including those eligible for 
AERO, will be based on proven technology.  The District will not require cost 
prohibitive controls (i.e., costs are so high that the business could not continue 
operating) on any private industry or public sector. 

 
42. Comment:  The Council is concerned as to how the District proposed to apply 

Alternative Compliance.  It appears to force equipment down to BACT or near-
BACT levels that are not cost-effective or technically feasible.  This generates 
funds from sources that have already paid their fair share. (RC) 
Response:  During its rulemaking processes, District staff must consider the 
most effective emission controls that can be applied to existing sources, which by 
definition includes BACT-level controls.  As stated above, the District will not 
require cost prohibitive controls.   

 
43. Comment:  While alternative compliance may be needed to maintain flexibility, 

Kern has concern that these programs may be used to levy funds from controlled 
sources. (KORC) 
Response:  The intent of AERO is not to collect funds, but to reduce emissions 
more cost effectively.  The operator will have the choice as to how to comply.   

 
44. Comment:  In the case of alternative compliance, regulatory agencies have to be 

sensitive to the type of alternative provided.  A rule that provides for alternative 
emission reductions does not provide the full range of voluntary incentives.  
(AIGp) 
Response:  In order to make AERO reliable, alternative controls would need to 
be limited to verifiable methods and be specified within AERO regulations.  
During each rulemaking process, the District would work with stakeholders to 
identify the most promising and appropriate alternative methods of reducing 
emissions.  
 

45. Comment:  The District should modify alternative compliance concept to achieve 
greater reductions and EPA approval.  The District�s strategy should require all 
stationary and area sources under the District�s jurisdiction to achieve reductions 
that exceed RACT.  Alternative compliance concept should have higher fees so 
that sources have the incentive to achieve additional reductions on-site.  (CRPE) 
Response:  The concept has been modified to satisfy the bulk of this comment - 
see Chapter 8 for a brief overview of the Proposed AERO Program.  The 
District�s strategy for stationary and area sources uses BARCT emission control 
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techniques that are much closer to BACT than RACT, and thus achieve more 
reductions than RACT.   

 
Incentives 

 
46. Comment:  Kern recommends that lawnmowers brought in for exchange through 

the Clean Green Yard Machines Program be required to demonstrate operability 
to ensure that machines that have actual potential to pollute are the ones being 
scraped. (KORC) 
Response:  The scrap metal dealer will not accept the lawnmowers if they have 
fluids in them.  Therefore, the lawnmowers need to be drained of all fluids when 
they are traded in, so operability cannot be demonstrated at the time of the 
exchange.  An added consideration is that a currently inoperable lawnmower 
might later be fixed, so allowing inoperable machines to be traded in still removes 
a potential polluting machine from the Valley.  
 

47. Comment:  For agricultural purposes, the requirement for providing ERC�s for 
production agricultural activities may be addressed through a sustainable 
concept along the lines of irrigation well electrification or other on-site or off-site 
emission reductions.  The key is to provide incentives, not mandates. (AIGp) 
Response:  Comment noted.  
 

48. Comment:  Due to the economics of agriculture, incentives and options must be 
crucial components of any District rules that affect agriculture, including those 
listed in the Ozone Plan,  such as open burning, CAFOS, orchard heaters, and 
pesticides/fertilizers.  (AIGp) 
Response:  Incentives are a crucial part of the District�s multi-faceted control 
strategy.  The District will evaluate which programs are the best candidates for 
incentive programs as those programs are developed.  The District will also 
consider options within control measures as appropriate to achieve equivalent 
reductions. 
  

49. Comment:  Regarding the Pesticides/Fertilizers � Power Harvest Fumigation 
measure in Appendix I, there are factors that limit the choices some commodities 
have available as quarantine treatments to address export requirements.  
Factors include the commodity to be treated, plant pest or disease, treatments 
available, and efficacy and cost of treatment.  Further restrictions would restrict 
export trade.  Emergency action programs must be maintained. 
Incentive-based proposals would be better serving a move towards alternatives 
currently underdevelopment (I.e. Controlled Atmosphere Temperature Treatment 
System (CATTS), irradiation, or combing partially effective treatments with other 
mitigation measures).  Funding should be directed towards commodities that 
support the development of methodologies that replace methyl bromide 
quarantine treatments for export, and provide technical assistance to APHIS to 
gain acceptance of alternative treatment by trading partners.    We suggest that 
the District consider long-term goals.  (AIGp) 
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Response:  Comment noted. 
 
50. Comment:  We are also pleased that the District recognizes the potential for 

utilizing incentive programs. (CARES) 
Response:  Comment noted.  
 

51. Comment:  The Light and Medium Duty Emission Reduction Incentive Program 
include overall miles per gallon as a consideration. (AU) 
Response:  The Light and Medium Duty Emission Reduction Incentive Program 
does not involve calculations.  It is designed to promote early introduction of low 
emission technology such as hybrid, natural gas, and alternative fuel vehicles.  
 

52. Comment: Were any of the Heavy-Duty Engine Emission Reduction Incentive 
program engine replacements solar-powered?  The District should consider solar 
energy to supplement all outdoor stationary engines and driers. (AU) 
Response: The District's incentive programs are designed to maximize 
reductions by considering the cost-effectiveness (ton of reductions per dollar 
spent).  Staff has looked at solar energy projects and will consider any solar 
energy projects submitted.  However, to date, no cost-effective solar energy 
project has been submitted to the District for grant funding.  

 
53. Comment: Kern recommends that the Heavy-Duty Engine Emissions Reduction 

Incentive Program be expanded to include retro-fitting of heavy duty diesel 
engines with control technology designed for use of ultra-low sulfur diesel fuel, 
which is more cost-effective to use than retrofits for natural gas and does not 
require new fueling stations.  The Heavy Duty Engine Emission Reduction 
Incentive Program should be fuel neutral. (KORC) 
Response:  The District has completed numerous diesel retrofit projects.  The 
Incentive Program welcomes applications for all types of control technologies 
and is fuel neutral.  The cost-effectiveness is calculated for all projects and 
incentives are based on cost effectiveness.  In some cases retrofits for natural 
gas are more cost effective that control technology for ultra-low sulfur diesel fuel 
due to higher reductions.  For additional information, please see 
http://www.arb.ca.gov/regact/cng-lpg/appb.pdf. 

 
54. Comment:  The District should aggressively seek additional sources of funding 

for incentive programs. (AIGp)  
Response:  The District staff is doing so and the District employs a consulting 
firm to assist the District in obtaining additional sources of funding. 
 

55. Comment:  Regarding the Farm Equipment measure of Appendix I, incentives 
will be needed.  Fleet change-out will be difficult primarily due to the inability to 
retrofit most farm equipment, manufactured where the frame and engine are 
interconnected, so it is impossible to retrofit or re-power.  Most equipment in this 
category will have to be replaced, which is cost prohibitive.  Incentives provide 
the best opportunity to make gains in this source category. 
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The agricultural industry is opposed to any type of registration and inspection 
program in this source category, due to cost, paperwork, low return, and 
dissuasion from participation in voluntary change-outs. There is no need to adopt 
further new equipment standards (since federal non-road equipment standards 
have been adopted), only a need for incentives to help expedite the turnover of 
the existing fleet to these new standards.   
 
Restricting hours of operation can result in significant crop loss and economic 
harm to the farming community, since operations are based upon growing 
conditions that cannot be shifted. (AIGp) 
 
Response:  The District currently provides incentives for farm equipment and 
concurs that, in some cases, retrofits or repowers are not reasonable options.  
The need for and feasibility of a registration program, inspection program, and/or 
a rule development project will be further evaluated to determine whether any of 
these options are feasible, reasonable, and necessary to reduce VOC or NOx 
emissions.    

 
56. Comment:  Kern supports the efficient use of incentive funding.  With regard to 

Section 7.4, third paragraph on page 7-7, Kern recommends an independent 
third-party auditor be used to prepare the annual Audit Reports that clearly 
shows how funds were used, what quantified emissions reductions were 
achieved, which reductions are being credited to the SIP, and how emissions 
reductions will be verified during the life of the reductions.  The third party will 
disclose District accountability for incentive fund use and help ensure that the 
funds are being used in the most cost-effective manner. (KORC) 
Response:  The District undergoes routine incentive program audits conducted 
by the California Air Resources Board, the California Department of Finance, and 
the Bureau of State Audits.  These are all occurring within the next four to six 
months, and are expected to continue after any program changes are made to 
enhance SIP creditability of emissions reductions from incentive programs.  
Results are made public by the auditing agencies. 
 

57. Comment:  Incentives are crucial to rule adoption, especially in situations where 
the owner or operator could not feasibly make those changes individually.  
Incentive funding is critical to agricultural operations because of the limited funds 
that growers have access to.  We request that reference to sustainable 
incentives (as described in section 4.3.3 of the 2004 Ozone Plan) be placed in 
the Draft ozone plan.  Incentives have demonstratively provided a more flexible 
route for emissions reductions. (AIGp) 
Response: The District is adding the information on sustainable incentives (as 
described in the 2004 Ozone Plan) in Chapter 4 of the Draft 2007 Ozone Plan. 
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Control Measures 
 

58. Comment:  Further study is needed to determine the VOC emissions reductions 
that can be obtained from the manufacture of coatings, inks and adhesives, 
especially since the total emissions are small.  Since VOC levels in architectural, 
industrial, and maintenance products have decreased, the VOCs from 
manufacturing of these products have decreased as well.  The exemption in the 
current rule for the manufacture of water-based coating is intended to provide 
flexibility and incentives for the manufacturer to move towards producing lower 
VOC products.  Drastic VOC controls for water-based coatings will result in few 
reductions, and these measures will be costly.  The District should not take this 
incentive away by requiring costly VOC emission control systems. (NPCA) 
Response:  Although the potential for additional controls was noted, District staff 
recommends further study of this source category for the reasons outlined by the 
commentor.  This comment was added to the control measure for further 
consideration.   

 
59. Comment:  Proposed solvent cleaning control measures should include 

exemptions for cleaning operations associated with the manufacture of paint, 
coatings, resins, and adhesives and exempt the stripping of cured coatings, 
cured ink, or cured adhesives.  The manufacture and use of paint, resins, and 
adhesives require strong solvents to effectively clean production/process 
equipment.  Coatings, ink, and adhesive manufacturing and application industries 
need to be able to use recycled or reclaimed solvents in cleaning operations, 
otherwise the industries will be faced with increased hazardous waste disposal 
and purchasing of cleaning materials.  (NPCA) 
Response:  In the current rule development project for solvent cleaning, 
operators will continue to have the option to use strong solvents or 
recycled/reclaimed solvents for cleaning operations either under a VOC emission 
control system or by using specified work practices.  This comment was added to 
the control measure for further consideration.  District staff will consider this issue 
during the current rule development process. 

 
60. Comment:  We request that the cleaning solvent vapor pressure requirement be 

continued as an option for the end user.  (NCPA) 
 

We request that the solvent cleaning operations match SCAQMD�s VOC limits for 
cleaning solvents, as suggested in the Draft Plan.  (EJ) 
 
The District should set VOC limits for all solvents used in graphic arts cleaning at 
72 grams per liter, as proposed in Yolo-Solano.  (EJ) 
 
We are concerned about the cost effectiveness and availability associated with 
lowering the VOC content of organic solvents (AIGp) 
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Response:  These comments were added to the control measure for further 
consideration.  District staff will consider these issues during the current rule 
development process. 
 

61. Comment:  The District should set a NOx limit of 3 lbs/NOx per ton of container 
glass pulled and 5 lbs/NOx per ton of flat glass pulled, as recommended by ARB 
and as implemented in other air districts. Compliance with these limits should be 
no later than 2007. Also recommended by ARB and the public, the averaging 
period should be changed to no more than every 3 hours and start up limits 
should be drastically reduced to several days, not the better part of a year. If an 
operational change occurs during the first months of start-up, the facility operator 
should be allowed to apply for a conditioned exemption rather than receiving a 
blanket exemption from all emission controls during start-up periods.  (EJ) 
Response:  This comment was added to the control measure for further 
consideration.  District staff will consider this issue during the rule development 
process. 

 
62. Comment:  For future PM planning purposes, it would be helpful if SOx limits in 

Rule 4354 (Glass Melting Furnaces) were reinstated as originally deemed 
feasible by the District.  (EJ) 
Response:  For glass furnaces, designing the pollution control system to remove 
as much SOx as possible interferes with the ability to reduce NOx.  Air quality 
modeling shows that both ozone and particulate pollution are more sensitive to 
changes in NOx emissions; therefore, the SOx limits in the current glass melting 
rule allow the District staff to consider imposing the much lower NOx limits 
proposed by the commentor.  This comment was added to the control measure 
for further consideration.  District staff will consider this issue during the rule 
development process. 

 
63. Comment:  The District should amend its proposed Composting and Biosolids 

rule to meet or exceed South Coast�s rule provisions requiring enclosed facilities 
meeting specified criteria or compliance plans demonstrating 70-80% reductions 
(depending on whether facility is existing or new) and implement as soon as 
possible.  (EJ) 
Response:  This comment was added to the control measure for further 
consideration.  District staff will consider this issue during the current rule 
development process. 
 

64. Comment:  Components Used in Oil/Gas Production & Processing � the District 
should match Sacramento�s proposal to make this rule applicable to process 
streams with VOC content ≥ 1% for natural gas.  (EJ) 
Response:  For natural gas processing plants, the ≥ 1% VOC is already in effect 
(See Rule 4409, section 4.2.7).  Further study is needed to determine the current 
emission inventory for the new sources, what potential VOC emission reductions 
might be realized, and whether changing the VOC content for natural gas 
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production or crude oil production will net any new sources.  This comment was 
added to the control measure for further consideration.   

 
65. Comment:  The District should expand the Graphic Arts rule to apply to all 

operations that emit 60 lbs or more of VOC per month, as is proposed in 
Sacramento and Yolo-Solano.  (EJ) 
Response:  This comment was added to the control measure for further 
consideration.   

 
66. Comment:  Appendix I (S-AGR-1, R4103 Open Burning)  To minimize smoke-

related problems, open burning of prunings, weeds, grasses, brush, orchard 
debris, etc, should only be allowed during periods free of inversion layers. (JP)  
Response:  State law already prohibits burning of many of the listed waste 
materials.  Where open burning of materials is allowed, it is strictly controlled, by 
permit, under the District's Smoke Management Program. 

 
67. Comment:  Agricultural open burning could be minimized through conservation 

tillage. (AU) 
Response:  The District encourages conservation tillage under Section 6.2 of 
District Rule 4550 (Conservation Management Practices (CMP)).  The District 
recognizes that this CMP may also indirectly reduce emissions from agricultural 
open burning; however, there are crop categories and certain scenarios where it 
is not feasible for growers to implement conservation tillage as a CMP. 
 

68. Comment:  The United States Department of Agriculture (USDA) should try to 
breed citrus that doesn�t need orchard heaters. (AU) 
Response:  District staff is not aware of research projects supported by the 
USDA that addresses frost resistant citrus.  However, the District will continue its 
commitment to identifying and seeking feasible opportunities that may benefit air 
quality in the SJVAB.  

 
69. Comment:  We should not allow more dairies to move into the Valley. (AU) 

Response:  The Districts does not have the authority to prohibit certain types of 
commerce or land uses in the in the SJVAB.  However, the District actively 
encourages decision makers with local land use authority to make land use 
decisions that benefit air quality.  The District�s �Air Quality Guidelines for 
General Plans� includes sample policies benefiting air quality that cities and 
counties might include in their general plans.  The District also provides CEQA 
comments on various projects, including dairies.  Any new dairies in the Valley 
would be subject to the District�s recently adopted Rule 4570 (Confined Animal 
Facilities), which limits VOC emissions from dairy operations.    

 
70.  Comment:  The emissions inventory for the open burn source category 

identified in Appendix I does not reflect the emissions reduced from the 
alternatives to open burning that have been implemented by agriculture. (AIGp)  
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Response:  In September 2003, the CH&SC was amended to prohibit the open 
burning of most agricultural waste categories by June 2010.  Under certain 
conditions of the CH&SC, the District may postpone the commencement dates in 
the CH&SC for any agricultural crop category that is prohibited from burning. 

 
In order to reduce agricultural open burning, the District had committed to 
working with the agricultural industry to restrict the burning of certain categories 
of agricultural waste where feasible.  Through efforts by the District and 
agriculture, emissions from agricultural open burning in the SJVAB have been 
reduced by 0.2 tpd of PM10 and 0.05 tpd of NOx.  These reductions are not 
reflected in Appendix I of the Draft 2007 Ozone Plan under the Projected 
Reductions Section because they are included in the calculated emissions 
inventory baseline.  Upon further implementation of the requirements set forth by 
the CH&SC, District staff anticipates future additional emissions reductions from 
this source category. 

 
71. Comment:  S-AGR-3, Orchard Heaters  For the Orchard heaters section of 

Appendix I, the District should not include orchard heaters in the control 
measures because the equipment is no longer used (so there would be no 
reductions) in the industry.  (AIGp) 
Response:  The candidate control measure for orchard heaters is included in 
Appendix I because it is a source category that is regulated by the District.  It is 
noted in the discussion section that the use of orchard heaters is very low and 
does not occur during ozone season.  This category is not recommended for 
further action in the context of the ozone plan.   

 
72. Comment: M-IND-2, Forklifts, Specialty Vehicles/Portable Generators, Pumps, 

Compressors, Farm Equipment, and Construction Equipment   Regarding the 
Forklifts, Specialty Vehicles/Portable Generators, Pumps, Compressors, Farm 
Equipment, and Construction Equipment (M-IND-2) measure in Appendix I, 
certified retrofit kits are not available for pre-1990 forklifts, which are predominant 
in the agriculture industry; replacement is not economically viable due to their 
limited usage.  The agriculture industry supports incentives.  Shifting time of use 
is not viable for agriculture, since products are perishable.  Harvesting must be 
done in the daytime. (AIGp)  
Response:  This comment was added to the control measure for future 
consideration. 

 
73. Comment:  The economy of the Valley is closely tied to the agriculture industry.  

Any revisions to Rule 4570 should be pursued with caution.  One reason for this 
is that the growth in the dairy industry has substantially slowed, with several 
operations relocating out of the Valley under the burdensome regulatory 
environment (including new water quality programs).  Secondly, the current Rule 
4570 should be allowed to be implemented, to do its job and be evaluated.  
Additional measures for dairies should also be pursued with caution, as it may be 
beneficial to wait for the results of some of the current research. (WUD, CARES) 
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Response:  Staff believes that recent research has identified several 
opportunities for enhancing Rule 4570.  In the rule development process, staff 
will review any additional research and will consider the socioeconomic impact of 
the amendments and mitigate any impacts to the extent feasible.  This comment 
was added to the control measure for further consideration.  District staff will 
consider this issue during the rule development process. 
 

74. Comment:  For the Confined Animal Facilities section of Appendix I, we think it 
would be premature and problematic to lower the current threshold outlined in 
Rule 4570.  Science suggests that the reductions being achieved are much 
greater than those the District assumes.  The current inventory for dairy cattle is 
based on housing type rather than average weight, whereas thousands of 
animals in the SJV have lower body weight.  Dietary changes are a complex 
animal welfare issue.  Dairies differ from one operation to the next.  The dairy 
industry would continually support a menu of choices to meet reductions needed. 
(AIGp, CARES) 
Response: Rather than set specific emission reduction goals for its control 
measures, the District�s primary objective is to implement all feasible controls 
based on the best available science, and therefore achieve as much emission 
reduction as is feasible considering economic, energy, and environmental 
issues.  The emission reductions shown in the Plan�s control measures are 
preliminary estimates and are subject to revision at the time of rule development.  
The menu approach used in Rule 4570 acknowledges the complexity of factors 
that affect emissions, that there may be animal welfare issues at some facilities, 
and that facilities vary widely in their physical characteristics and operations. This 
comment was added to the control measure for further consideration.  District 
staff will consider this issue during the rule development process. 
 

75. Comment:  The District should include a more aggressive control strategy for 
Confined Animal Facilities, the Valley's most significant source of VOCs.  The 
increase in the Valley's dairies will virtually wipe out reduction being achieved by 
the current Rule 4570 in the long term.  Rule 4570 should be amended to require 
Tier 2 control measures, including the enclosure, capture, and treatment of VOC 
emissions from the animal housing, liquid manure handling, and feed storage 
units. (CRPE) 
Response:  Rule 4570 is the most stringent rule for Confined Animal Facilities in 
the US and the Tier 1 control measures are considered BARCT.  Based on the 
information, scientific research, and control cost estimates available when Rule 
4570 was adopted, Tier 2 controls were considered more stringent than BARCT.   
 
It should be noted that VOC emission reductions will help to improve ozone air 
quality, but even large VOC reductions will not provide attainment for the entire 
Valley.   
 
Rule 4570 will be amended when additional research is completed, and 
additional controls may be added, based on the results of the new research.  
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This comment was added to the control measure for further consideration.  
District staff will consider this issue during the rule development process. 

 
76. Comment:  The District's rule does not go far enough to get emission reductions 

from this source category.  The District proposes requiring an additional 2 
mitigation measures and reduction the applicability threshold from 1,000 milking 
cows to 500.  South Coast applies its rule to facilities of 50 or more cows of any 
kind.  In order to get maximum reductions and maintain flexibility for sources, the 
District should consider establishing an emission reduction target (i.e. 70-80%) 
and then allow sources to choose as many or as few mitigation measures as are 
necessary to achieve that target.  This approach would require the District to do a 
real BACT analysis to determine the best target to set in the rule and would 
reward the best actors by setting the emission reduction target at or near their 
current levels. (EJ) 
Response:  Rule 4570 is more stringent than South Coast Air Quality 
Management's Rule 1127 because it requires more controls to be implemented 
than Rule 1127 and affects more emissions sources (feed and enteric emissions 
in addition to livestock waste emissions).  Additionally, the dairies in South Coast 
are not comparable to dairies in the SJV because they tend to use different 
management practices and, on the average, have less than half the number of 
animals as dairies in the SJV.  Expanding Rule 4570 to dairies that have 500 
cows would double the number of dairies subject to the rule, but would only 
increase the rule�s applicability by about 24%.  This comment was added to the 
control measure for further consideration.  District staff will consider this issue 
during the rule development process. 

 
77. Comment:  Appendix I (M-IND-4, Large Diesel Engines) The District should 

establish a rule that requires limited or no use of off-road equipment on high 
ozone days. The District should also work with the legislature to increase the 
District�s authority to require that public agencies operating within the air Valley 
adopt green contracting practices that motivate construction contractors to use 
less polluting construction equipment on publicly funded projects. (EJ) 
Response:  The District will be investigating the economic and technical 
feasibility of instituting regionally-focused episodic controls on stationary, area, 
and mobile sources to mitigate or avoid high ozone concentrations.  This 
comment was incorporated into Chapter 6 and Chapter 8.  The District is also 
proposing to pursue a Green Contracting Program, as suggested by the 
commentor.   
 

78. Comment:   M-IND-4, Large Diesel Engines  Regarding the Large Diesel 
Engines measure in Appendix I, there are concerns over availability and cost for 
alternative fuels.  Additional studies are needed.  A voluntary approach is best 
until infrastructure has been provided and costs are supportable.  Incentives are 
needed for fleet upgrades, as replacements are cost prohibitive.  Shifting time of 
use is not feasible for agriculture.  (AIGp) 
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Response:  This comment was added to the control measure for further 
consideration. 

 
79. Comment:  Since many old school buses in the Valley have toxic diesel fumes 

as well as NOx and VOC emissions, they should be the first internal combustion 
engines replaced. (AU) 
Response:  The District agrees that cleaning up the school bus fleet is a high 
priority for the health of the children who ride buses, and for the communities 
where those buses travel.  The District is seeking to get a fair share of the recent 
$200 million state bond passed for cleaning up the school bus fleet, and allocates 
incentive funds to the oldest buses first.  The need to clean up the school bus 
fleet comes more from a toxic risk reduction than a NOx control measure for 
ozone.  NOx emissions from the school bus fleet are lower than other categories 
of diesel vehicles because of lower annual mileage.   

 
80.  Comment:  Appendix I (M-OTH-3, Lawn Care Equipment)  The use of 2-stroke 

small off-road engines (lawn mowers and tractors, weed whips, leaf blowers, 
generators) should be prohibited on days that AQI is forecasted to be above 100 
(orange alert).  Also prohibit use of all SOREs on days that AQI is forecasted to 
be above 150 (red alert). (EJ)  
Response:  See response #77 regarding episodic controls.   

 
81. Comment:  Appendix I (M-OTH-4, Off-Road Recreational Vehicles)  Prohibit the 

use of Off-Road Recreational Vehicles that do not meet ARB�s new emission 
limits on days that AQI is forecasted to be above 100; prohibit all Off-Road 
Recreational Vehicle use on days that AQI is forecasted to be above 150.  (EJ)   
Response:  See response #77 regarding episodic controls.   

 
82. Comment:  Appendix I (M-OTH-6, Recreational Boats)  The District should 

establish anti-idling rules for recreational boating and should prohibit 2-stroke 
recreational boat use on days that AQI is forecasted to be above 100; prohibit all 
recreational boat use on days that AQI is forecasted to be above 150. (EJ)  
Response:  See response #77 regarding episodic controls.    

 
83. Comment:  Appendix I (M-IND-5, Off-Road Equipment)  As with large diesel off-

road equipment, the District should establish a rule that requires limited or no use 
of off-road equipment on high ozone days. (EJ)  
Response:  See response #77 regarding episodic controls.   

 
84. Comment:  Appendix I (M-TRAN-3, Diesel Trucks and M-TRAN-8 Motor Homes)  

The District should move cautiously on developing policies that would move more 
diesel traffic over to Interstate 5 (I-5).  This action would increase diesel emission 
exposure in rural communities near the I-5, shifting emissions from one hard-hit 
area to another community whose members are low-income and have less 
political clout.  (EJ)   
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Response:  Environmental justice is a key consideration in the development and 
implementation of this plan, and the rules and incentive programs it generates. 
The District will work with stakeholders to assure that no disparate impacts result 
from the implementation of this plan.   

 
85. Comment:  Appendix I (M-OTH-5, Aircraft)  The District should establish idle 

rules for aircraft at airports in the basin.  (EJ)   
Response:  Although very small, aircraft idling and taxiing emissions will be 
investigated as shown in Control Measure M-OTH-5, Aircraft. 

 
86. Comment:  Appendix I (M-TRAN-10, Other Buses)  The District should 

encourage transit agencies to use smaller, less polluting vans and buses on low-
ridership routes.  (EJ)   
Response:  This comment was added to the control measure for further 
consideration.  
 

87. Comment:  [M-TRAN-12,Trains].  � Using the South Coast�s rule as a guide, the 
District should prohibit excessive (greater than 30 minute) locomotive idling by 
shutting off the engine, installing an anti-idling device that automatically turns off 
the engine, or demonstrating that the locomotive will achieve equivalent 
reductions in emissions over a calendar year using other methods; encourage 
locomotive engine retrofits or replacements on short-line rail routes. (EJ) 
Response:  The District�s understanding of a recent Air Resources Board legal 
opinion is that air district�s are precluded from regulating locomotive emissions.  
Nevertheless, the District will pursue emission reductions from this category 
using incentives, and by encouraging the state and federal agencies to establish 
appropriate regulatory controls for locomotives in the San Joaquin Valley. 

 
88. Comment: Gasoline Trucks � establish a rule for existing oil refineries, gasoline 

wholesale operations, and retail operations to motivate and capture emissions 
from gasoline trucks. (EJ) 
Response:  State law and Rule 4621 (Gasoline Transfer into Stationary Storage 
Containers, Delivery Vessels, and Bulk Plants) currently require the control of 
gasoline vapors from gasoline delivery vessels.   

 
89. Comment:  S-GOV-6, Prescribed Burning   Has the District addressed the 

prescribed burns that deal with private land owners, parks, forests lands, and 
other federal lands? (AIGp) 
Response:  Rule 4106 addresses prescribed burning on private and public lands 
within the District�s jurisdiction.  The District allocates burning based on predicted 
meteorological conditions and whether the total tonnage of emissions and smoke 
would impact smoke-sensitive areas or create or contribute to an exceedance of 
an ambient air quality standard. 
 

90. Comment:  Appendix I (M-IND-7, Off-Road Portable Engines) Information should 
be collected to categorize emissions levels of off-road portable engines so 
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control strategies might be better targeted.  Upgrading the standards in District 
Rule 2280 to reflect ARB�s PERP is not appropriate unless emission reductions 
justify the engine standard changes.   Incentives would be needed to support any 
change in standards. (AIGp)  
Response:  The District concurs that emission reductions that accrue from a 
better-targeted strategy would justify changes in the emission standards.  As 
mentioned in the write-up of District Control Measure M-IND-7 (Off-Road 
Portable Engines), a more thorough analysis of this category�s source emissions 
inventory is needed in order to determine current operation in terms of location 
and model distribution.  The comment regarding use of incentives was added to 
the control measure for further consideration.  Please see changes to M-IND-7 in 
Appendix I.  
 

91. Comment:  Appendix I (M-OTH-9, Expanded Spare the Air Programs) Make all 
operational restrictions and no-sell policies mandatory, rather than voluntary; 
also, South Coast has long had a rule controlling VOC emissions from the 
ignition of barbeque charcoal (see South Coast rule 1174). The District should 
implement a similar rule in the Valley to control emissions from this source 
category. (EJ) 
Response:  See response #77 regarding episodic controls.  Additionally, the San 
Joaquin Valley is subject to state requirements for charcoal lighter fluid (CCR 
94509(h)) that are similar to South Coast Rule 1174.   

 
92. Comment:   Appendix I (M-OTH-8, Indirect Source Review Enhancement) 

Regarding land-based port equipment � the air district should establish an 
indirect source rule specifically for the Port of Stockton to address port land-
based equipment, and enhance opportunities to get certain and quick emissions 
reductions at the port. The South Coast Air Quality Management District has 
included a similar measure among those in its draft ozone Air Quality 
Management Plan. (EJ) 
Response: New development at the Port of Stockton is subject to the District�s 
Rule 9510 (Indirect Source Review), Rule 2201 (New and Modified Stationary 
Source Review), and BARCT prohibitory rules of Regulation IV.  The District�s 
ISR rule is currently being implemented, and it is an important component of the 
District�s attainment strategy.  The South Coast�s proposed indirect source 
measure for ports and port-related facilities is designed as a backstop measure 
that is to be implemented only if the ports do not take actions to achieve 
�sufficient, timely� emission reductions.  It should be noted that because the Port 
of Stockton does not handle significant amounts of containerized cargo, 
emissions from its land-based port equipment do not compare in magnitude to 
the ports in Long Beach and Los Angeles.   

 
93. Comment:  (Control Measure Prioritization) The District should consider 

establishing an objective method to rank control measures on the basis of 
emission reduction potential.  A "de minimus level", similar to that used in the 
PM10 Plans, should be established as part of the method to focus on measures 
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that will result in meaningful, cost-effective reductions.  (KORC, PES, RC, 
WSPA) 
Response:  The control measures are prioritized based on a variety of factors, 
including the benefit for public health, cost effectiveness, technological feasibility, 
and magnitude of emission reductions (need for the emission reduction for 
attainment and federal Rate of Progress requirements).  

 
94. Comment:  (Cost Effectiveness)  Several of the rules are in conflict with guiding 

principles #4 (Cost-effectiveness) and #7 (NOx priority).   Also, cost-effectiveness 
is based on a 10-year pay-out cycle.  However, District rule making schedule 
cycles are now more frequent than 10 years.  Cost-effectiveness determinations 
are skewed. (KORC)  
Response:  See responses above regarding the value of VOC reductions.  
District staff will consider more specific cost effectiveness project lives for 
rulemaking projects when appropriate.  

 
95. Comment:  Any rule that would require farmers to disturb the soil should only be 

enacted on a voluntary basis. (JP)  
Response:  The District is not proposing any rules that require disturbing soil 
that would be contrary to good farming practices.  Any proposed requirement 
undergoes public review and comment to prevent such an occurrence. 

 
96. Comment:  Rule 4694  Wine Fermentation and Storage Tanks allows an 

alternative compliance option where an operator may obtain surplus reductions 
generated  by changes implemented at another operation.   This flexible 
compliance could greatly benefit both industry and environment at large, if 
extended to use for compliance with other rules. (AIGp)   
Response:  Rule 4694 was adopted as a pilot project to see if such a 
compliance option would mitigate impacts to operators without sacrificing air 
quality goals.  Similar provisions could be implemented in other rules, where 
appropriate. 
 

97. Comment: All existing stationary source rules should be reviewed to require 
cost-effective controls based on the $14,000+ cost-effectiveness assumptions 
used for the incentive program. (EJ)  
Response:  The District does not have a specific cost threshold for BARCT 
rules.  A number of factors are considered when setting the rule requirements, 
including cost effectiveness, technological feasibility, and socioeconomic 
impacts.  The District has adopted rules with cost-effectiveness that were 
significantly higher than the indicated level.  The District always complies with 
state and requirements for socioeconomic and cost effectiveness analyses.   
 
In developing this plan, the District has attempted to find and recommend the 
most cost effective options, but we have not used any go/no-go cost 
effectiveness threshold to determine the status of a candidate control measure.   
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98. Comment:  (S-COM-1, Rule 4306 Boilers) The rule should not be considered a 
potential control measure for future reductions.   The subject equipment has 
recently been retrofitted or replaced at great expense. The current standards far 
exceed Clean Air Act (CAA) Section 182(b)(2) and 182 (f) RACT requirements 
and have forced the complete replacement of burners since retrofit equipment 
was not available to comply with the new limits.  It is not the intent of the CAA to 
establish a limit that forces a source to replace the unit which then makes the unit 
subject to BACT and offsets.  (PES, RC)  
Response:  The CAA does not limit control measures to RACT levels, but 
mandates RACT as the minimum control requirement standard for major 
sources.  The District has and will continue to consider a variety of factors during 
rule development, including current controls, technological feasibility and cost-
effectiveness, to set appropriate control levels that produce meaningful, cost-
effective reductions.  Replacement units should not trigger BACT and offsets 
unless production is increased as part of the project. 

 
99. Comment: Appendix I, (S-COM-4, Rule 4352 Solid Fuel Fired Boilers)  The 

District should accept ARB�s suggestion to set lower NOx limits on this source 
category. Many other air districts have adopted these lower limits for sources 
fired on solid fuel. At the very least, the District should lower the emission limit on 
Biomass-fired sources to match Sacramento�s limit of 70 ppmv for NOx. This limit 
has been deemed feasible by both Sacramento and EPA. In 1994, EPA 
proposed this limit on biomass boilers in Sacramento, South Coast, and Ventura 
during the promulgation of a FIP. (EJ) 
Response:  The suggested option was added to the subject control measure for 
further consideration. 

 
100. Comment: Appendix I (S-C-5, Rule 4703 Stationary Gas Turbines) � The 

District should remove the exemption for turbines rated ≤ 4 MW and limited to 
operations of ≤ 877 hours per year, as this exemption does not exist in other air 
districts. (EJ)   
Response:  The suggested option was added to the subject control measure for 
further consideration. 

 
101. Comment:  Appendix I (S-COM-6, Rule 4702 Stationary Engines)  Recent 

rule changes have already made this rule very stringent, so it is difficult to obtain 
further reductions.  The conversion of existing engines to electric motors should 
be voluntary. The electrical infrastructure may not be in place for across-the-
board engine replacements.  Cost-effectiveness may also be an issue. Also, the 
standard for electricity should not overlook conversion of diesel to cleaner 
alternative fuels.  Consideration for remote locations (where alternatives might be 
unavailable or costly) must be included. (AIGp,  JP, PES)  
Response:  The subject control measure does not suggest the engines be 
replaced.  The District has and will continue to consider technical and economic 
issues when developing any rule.   
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102. Comment:  Appendix I (S-COM-6, Rule 4702 Stationary Engines)  The 
NOx limits for spark ignited engines used in agricultural operations should be 
lowered to match non-agricultural spark-ignited engine limits of 25 ppmv for rich 
burn and 65 ppmv for lean burn. Furthermore, in a 1994 Federal Implementation 
Plan for South Coast, Sacramento, and Ventura counties, EPA proposed setting 
NOx limits for lean burn at 45 ppmv.  (EJ)  
Response:  The District is emphasizing the electrification of agricultural engines, 
where feasible, through its incentive programs.  The suggested option was added 
to the subject control measure for further consideration. 
 

103. Comment:  Appendix I (S-COM-9, Rule 4902 Residential Water Heaters)  
The District should encourage expedited compliance (rather than at the natural 
attrition rate) with the proposed new emission limits on residential water heaters 
by adopting a mitigation fee program similar to the South Coast�s program. (EJ)   
Response:  The suggested option was added to the subject control measure for 
further consideration. 

 
104. Comment:  Appendix I (S-COM-10, Rule 4905 Natural Gas Fired, Fan 

Type Residential Central Furnaces) The District should reduce NOx emission 
limits to 20 ppm, as proposed in the South Coast�s 2006 Air Quality Management 
Plan. (EJ)   
Response:  The suggested option was added to the subject control measure for 
further consideration. 

 
105. Comment:  Appendix I (S-GOV-3, Rule 4642 Solid Waste Disposal Sites)  

The active landfills, hazardous waste sites, and sites with no VOC control 
devices account for 82% of the emissions from this source category.  The District 
should consider removing the exemption for these sources.  (EJ)  
Response:  It is generally not feasible to add vapor extraction and collection 
systems to active landfills.  The mechanical process of spreading and burying 
waste materials would quickly destroy any pipes that are buried to collect vapors 
and move them to an emission control device.   The suggested option was added 
to the subject control measure for further consideration. 
 

106. Comment:  Appendix I (S-GOV-4, Rule 4641 Cutback, Slow Cure, and 
Emulsified Asphalt Paving) In addition to removing the low temperature 
exemption, the District should address NOx emissions from the burners used to 
heat the rotary dryers.  Low NOx burners and flue gas recirculation can be used 
to achieve NOx reductions from these sources. See Sacramento�s 2006 Ozone 
Plan. (EJ)   
Response:  Please refer to Appendix I, S-COM-11, Rule 4309 Dryers, which 
addresses NOx emissions from burners such as those used in rotary dryers. 

 
107. Comment:  Appendix I (S-GOV-5, New Rule Composting Green Waste) 

As such a large source of VOC emissions, this category should be controlled as 
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soon as possible by requiring the most effective best management practices and 
installation of VOC control devices where feasible. (EJ)  
Response:  Please refer to the referenced control measure, which describes 
District plans to address VOC emissions from green waste composting 
operations. 

 
108. Comment:  Appendix I (S-IND-6, Rule 4682 Polystyrene Foam, 

Polyethylene, and Polypropylene) The District should ensure that its recent 
proposed rule reflects the fact that EPA considers emissions from storage of in 
process materials and warehousing of finished product capable of capture and 
control and should not be considered fugitive emissions. (EJ)   
Response:  Please refer to the subject control measure, which describes the 
District�s current rule development effort addressing VOC emissions from these 
operations. 
 

109. Comment:  Appendix I (S-IND-12, Rule 4694 Wine Fermentation and 
Storage Tanks)  Remove the alternative compliance provision, require 86% VOC 
capture and control efficiency on tanks, include emissions from brandy aging 
operations in this rule or draft a separate rule to encompass emissions from 
these sources.  Emissions from the aging of brandy cannot be considered 
surplus, and the District must not ignore the sizeable emissions from brandy 
operations in order to allow alternative compliance under the wine rule. (EJ)   
Response:  The suggested option was added to the subject control measure for 
further consideration.  Appendix I (S-IND-14, Aging of Brandy and Wine) 
discusses the VOC emissions and control options for that source category.   

 
110. Comment:  Appendix I (S-SOL-1, Rule 4606 Wood Products Coating 

Operations) reduce VOC limits to match South Coast�s limits of 250g/liter on all 
wood coatings.  (EJ)  
Response:  The suggested option is already included in the subject control 
measure for further consideration. 

 
111. Comment:  Appendix I (M-OTH-1, Green Contracting Programs) The 

District should promote green building.  District staff should meet with City and 
County officials (not all of whom read CEQA documents).   Buildings with white 
roofs can save energy.  Buildings can also be oriented to with window�s facing 
north or south to lower the cooling costs.  Compact florescent bulbs should be 
used more.  Pools should only be heated with solar heaters. (AU) 
Response:  Please see District Control Measure M-OTH-1, (Green Contracting 
Programs) in Appendix I. 
 

112. Comment:  Appendix I (M-TRAN-1, Employer-Based Trip Reduction 
Programs) Encourage mass transportation. (AU) 
Response: Please see District Control Measure M-TRAN-1 in Appendix I. 
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113. Comment:  Appendix I (S-COM-12.1 Energy Conservation Programs)  
Encourage energy efficiency. (AU)  
Response:  Please see District Control Measure S-COM-12.1 (Energy 
Conservation Programs) in Appendix I. 
 

114. Comment:  Appendix I (S-COM-13, Heat Island Mitigation Programs) 
Regarding the Heat Island Mitigation Programs measure in Appendix I, we 
recommend that the Plan provide discussion on the benefits that crop production 
has for ozone absorption potential, the role of VOC emissions in rural areas in 
controlling ozone, and the role of orchards as buffers. (AIGp) 
Response:  The Heat Island Mitigation Program is designed to lower ambient 
temperatures in urban areas, which is conducive to less ozone formation and 
also reduces demands on the power grid (less power plant emissions from 
peaker stations).  The benefits of crop production have more to do with the lower 
potential for ozone precursor production of farming areas in contrast to urban 
areas.  This is an argument for the preservation of agricultural areas and for 
denser population centers, which are more amenable to transit development 
strategies.  Both issues are dealt with through land-use planning, for which there 
are currently efforts for a more regional approach.  The suggestion to provide 
discussion on the ozone reduction potential of agricultural areas was added to 
the control measure description.  This comment will be considered further in the 
development of this control measure as a District program.  

 
115. Comment:  Appendix I (M-OTH-1, Green Contracting Programs) As 

suggested above under Large Diesel Engines, the District should work with the 
legislature to increase the District�s authority to require that public agencies 
operating within the air district adopt green contracting practices. (EJ) 
Response:  This suggestion has been added to the Control Measure M-OTH-1 
recommendations.  It will be considered further in the implementation of this 
program. 

 
116. Comment:   Appendix I (M-OTH-8, Indirect Source Review Enhancement) 

The District should increase the rule's value by lowering the threshold of 
construction equipment covered from anything 50 horsepower or greater to 
anything 25 horsepower or greater. The District should also lower the threshold 
for new development projects covered from those that are expected to produce 
two tons or more of indirect pollution to those that are expected to generate one 
ton or more of indirect pollution. Finally, the District should consider requiring 
onsite mitigation for a substantial portion or all of the indirect source emissions 
linked to a development project. This will ensure that a developer is not able to 
simply pay mitigation fees, but must also incorporate at least some permanent 
emission reduction measures into the development. Most importantly, though, 
the District should not delay expanding the indirect source rule simply because 
the rule has been challenged in court. The District clearly has authority to 
promulgate an indirect source rule. To wait until the challenge has played out in 
court risks needlessly delaying an opportunity to reduce pollution. (EJ) 
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Response:  These comments were added to the control measure for further 
consideration.  District staff will consider these issues during the rule 
development process.  On the issue of requiring onsite mitigation requirements, 
the District has continually indicated the preference for onsite mitigation.  
However, the option of paying mitigation fees was incorporated to the ISR rule to 
provide flexibility for development projects, while guaranteeing that emission 
reduction goals are met by providing incentives to sources where equivalent 
reductions can be realized.  Equivalent reductions are sought with SIP 
creditability designed into these incentive-funded projects.  In addition, the 
possibility of exceeding the emission reductions is a factor when evaluating 
potential, fundable projects. 
 
The timeline for the possible expansion of the ISR rule has not been determined.  
However, the court challenge would have been resolved by the time the ISR rule 
undergoes rule development so that there will be no delay in realizing potential, 
additional emission reductions from an enhanced ISR rule.   

 
117. Comment:  M-TRAN-1, Employer-Based Trip Reduction Programs�

explore the applicability of state laws governing parking pay-out programs in 
California, and work to strengthen that law and its enforcement in the San 
Joaquin Valley.  (EJ) 
Response:  This comment was added to the control measure for future 
consideration.  District staff will consider this issue during the rule development 
process. 
 

118. Comment:  The District should separate grades at railroad crossings to 
prevent idling cars and advocate properly inflated tires, which would help 
vehicles use less gasoline.  New businesses should not be built with employee 
parking.  Public money should be spent on improved transit instead of more 
roads, which would eventually be clogged with cars.  (AU)   
Response:  The District works to the extent authorized under the federal Clean 
Air Act and state Health and Safety Code to attain clean air standards.  However, 
railroad crossings and transit issues fall under the regulatory authority of local 
land use agencies.  Projects that use federal funds are subject to conformity 
regulations (Transportation Conformity and General Conformity), which assure 
that these projects do not negatively impact air quality plans.  New businesses 
are subject to the District�s Indirect Source Review Rule 9510 and with the recent 
passage of Fresno County's Measure C, local money will be available for 
improved transit.  The Spare The Air campaign brochures and public service 
announcements advocate maintaining proper tire pressure and the benefits of 
utilizing mass transportation. 

 
119. Comment:  S-IND-21, Flares - The District should adopt a flare 

minimization program similar to those in the South Coast and Bay Area air 
districts. The Bay Area reports greater than 80% reductions in emissions from 
flaring based solely on increased monitoring and reporting requirements. 
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Furthermore, the District should adopt NOx and CO limits on flares used for 
landfill gases similar to those adopted in the San Luis Obispo air district.  (EJ) 
Response:  Staff reviewed the indicated rules and found that neither the 
BAAQMD nor the SCAQMD rules require specific reductions or actions that 
would lead to reductions to be included in the plans.  The comment regarding 
NOx and CO limits on landfill flares was added to the control measure for future 
consideration.  District staff will consider this issue during the rule development 
process.   

 
120. Comment:  Under separate cover, the refinish coating manufacturers of 

the NPCA submitted separate comments on the proposed control measure for 
motor vehicle and mobile coatings operations. (NPCA) 
Response:  The District received these comments.  Amendments to this rule 
were adopted in September 2006. 

 
121. Comment:  We appreciate the District giving priority to NOx emissions 

reductions, mobile source strategies, seasonal approaches and hot spots. (WUD) 
Response:  Focusing on NOx is essential for both 8-hour ozone and PM2.5 
attainment.  Achieving reductions from mobile sources will be integral for 
attainment, since mobile sources comprise such a significant portion of the 
emissions inventory.  The District hopes that ongoing technical work will allow for 
seasonal and regionally-targeted approaches to ensure the best use of resources 
and the most expeditious attainment possible. 

 
122. Comment:  S-SOL-4, Wood Products Coating Operations -  The District 

should maintain the existing exemptions for aerosol coatings, coatings used in 
quantities of less than 20 gallons per year, coatings used for specific limited uses 
and limited finishes.  Reducing the exemption to 1 gallon results in very little VOC 
reductions.  Facilities may not be able to increase device efficiencies with 
existing equipment, so expensive new systems would need to be purchased. 
(NPCA) 
Response:  These comments were added to the control measure for further 
consideration.  District staff will consider this issue during the rule development 
process. 

 
123. Comment:  S-SOL-3, Surface Coating of Metal Parts and Products -  The 

District should maintain existing exemptions for touch-up coatings, since they are 
often used in small quantities.  The District should also provide exemptions for 
specialty coatings that require high VOC limits for special applications (i.e. high 
or extreme performance coatings) (NPCA) 
Response:  All possible control options as well as socioeconomic impact and 
cost effectiveness must be considered during the rulemaking process.   This 
comment was added to the control measure for further consideration.  District 
staff will consider this issue during the rule development process. 
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124. Comment:  S-PET-1, Gasoline Transfer into Stationary Storage 
Containers, Delivery Vessels, and Bulk Plants and Organic Liquid Loading - The 
agricultural industry expresses concerns with a blanket removal of current 
exemptions.  Tanks are used infrequently.  Installation of Phase 1 vapor recovery 
would be cost prohibitive due to infrequent filling of the tanks. (AIGp) 
Response:  Rule 4621 (Gasoline Transfer into Stationary Storage Containers, 
Delivery Vessels, and Bulk Plants) and Rule 4624 (Organic Liquid Loading) are 
part of a current rule development project that is underway.  District staff will 
consider this issue during the rule development process. 

 
125. Comment:  S-PET-2, Gasoline Transfer into Motor Vehicle Fuel Tanks- 

The Gasoline Transfer into Motor Vehicle Fuel Tanks measure in Appendix I, 
installation of Phase 2 vapor recovery at agricultural operations is cost prohibitive 
due to infrequent use. (AIGp) 
Response:  Rule 4622 (Gasoline Transfer into Motor Vehicle Fuel Tanks) 
currently under development.  District staff will consider this issue during the rule 
development process. 

 
126. Comment:  S-SOL-1, Architectural Coatings - Adopt South Coast�s new 

coating limits, as suggested in the Draft Plan. (EJ) 
Response:  Comment noted.  District staff will consider this issue further during 
the rule development process. 

 
127. Comment:  Rule development projects have resulted in rules which have 

or will shortly impact industries such as agricultural and oil refining.   Although 
rules are normally developed for specific equipment types or processes, the 
complex nature of some industries can cause operators to be faced with multiple 
new rules; each having a separate list of requirements.    The combined impact 
of these rules can result in a significant economic burden on operations.  Recent 
rules have addressed a number of equipment including boilers, dryers, engines, 
and gasoline storage and dispensing equipment, which can all often be found at 
a single facility. (AIGp and KOR)  
Response:   Cumulative impacts are difficult to evaluate since some costs and 
practices are already part of the operators� operational baselines.  The District 
recognizes the effect that more stringent requirements can have and performs a 
socioeconomic analysis to collect stakeholder input and evaluate those impacts.  
Where possible, rule compliance schedules are adjusted to mitigate those 
impacts and still generate timely emission reductions. 

 
128. Comment:  The company �Save the World Air, Inc� (STWA) has a variety 

of products that have been significantly tested and proven to reduce harmful 
exhaust emissions, improve performance, and enhance fuel economy. Why are 
these not being implemented? (ML) 
Response:  The District does not have jurisdiction over the products that STWA 
is manufacturing.  Aftermarket products used for private mobile sources falls 
under the authority of the EPA and the ARB.  These agencies are also 
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responsible for certifying products, including fuel additives, retrofit devices, etc., 
which may be used by stakeholders in complying with regulations.  Other 
regulatory agencies, such as the District, do not require or recommend the use of 
products.  Rather, these agencies formulate regulations that require certain 
emission limits to be met by devices or products. 
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Appendix M:  Clean Air Act Requirements 
 

Table M-1:  General Nonattainment Plan Requirements 
 

Required Plan Element Description Location in plan 

Reasonably Available Control 
Technologies (RACT) 
[Section 172(c)(1) 

 
The plan should provide for the implementation of all reasonably 
available control measures as expeditiously as possible, 
including reduction in emissions from existing sources through 
the adoption of reasonably available control technology. 
 

Chapter 2, Section 2.5.1 

Reasonable Further Progress 
[Section 172(c)(2)] 

The plan requires reasonable further progress in emission 
reduction. 

Chapter 6 – specific control 
measure emission reductions 
Chapter 10- overall reduction in 
pollutants of concern 

Inventory 
[Section 172(c)(3)] 

 
The plan should include a comprehensive, accurate, current 
inventory of actual emissions from all sources of the relevant 
pollutant or pollutants in such area, including periodic revisions 
as the Administrator may determine necessary to assure that the 
requirements of this part are met. 
 

Chapter 1 
Appendix B 

Identification and Quantification 
[Section 172(c)(4)] 

 
The plan should identify and quantify the emissions, if any, of 
any such pollutant or pollutants, which will be allowed, in 
accordance with section 173(a)(1)(B), from the construction and 
operation of major new or modified stationary sources in each 
such area. The plan shall demonstrate to the satisfaction of the 
EPA that the emissions quantified for this purpose will be 
consistent with the achievement of reasonable further progress 
and will not interfere with attainment of the applicable national 
ambient air quality standard by the applicable attainment date. 
 

Chapter 3, Section 3.4.3 

Permits for new and modified stationary 
sources 
[Section 172(c)(5)] 

 
Such plan provisions shall require permits for the construction 
and operation of new or modified major stationary sources 
anywhere in the nonattainment area, in accordance with section 
173. 

Chapter 1  
Appendix B 
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Table M-1:  General Nonattainment Plan Requirements-cont. 

 
Required Plan Element Description Location in plan 

Other Measures 
[Section 172(c)(6)] 

 
Such plan provisions shall include enforceable emission 
limitations, and such other control measures, means or 
techniques (including economic incentives such as fees, 
marketable permits, and auctions of emission rights), as well as 
schedules and timetables for compliance, as may be necessary 
or appropriate to provide for attainment by the applicable date. 
 

Chapter 6 
Chapter 7 

Compliance with Section 110(a)(2) 
[Section 172(c)(7)] 

Compliance with section 110(a)(2).- Such plan provisions shall 
also meet the applicable provisions of section 110(a)(2). 

 
Chapter 2,3,4,5,6,9 
Appendix F 
 

Equivalent Techniques 
[Section 172(c)(8)] 

 
Upon application by any State, the EPA may allow the use of 
equivalent modeling, emission inventory, and planning 
procedures, unless the EPA determines that the proposed 
techniques are, in the aggregate, less effective than the 
methods specified by the EPA. 
 

Chapter 3, Section 3.3.1 

Contingency Measures 
[Section 172(c)(9)] 

 
The plan should include specific measures to be undertaken if 
the area fails to make reasonable further progress, or to attain 
the national primary ambient air quality standard by the 
applicable attainment.  Such measures shall be included in the 
plan revision as contingency measures to take effect in any such 
case without further action by the State or the EPA 
 

Chapter 11, Section 11.6 
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Table M-2:  Extreme Area Plan Requirements for Ozone Nonattainment 
Areas 

 
Required Plan Element Description Location in plan 

Inventory [Section 182(a)(1)] 

 
Submit a comprehensive, accurate, current inventory of actual 
emissions from all sources 
 

Appendix B 

 
Periodic Inventory 
[Section 182(a)(3)(A)] 

 
Submission of a revised inventory no later than the end of a 
three-year period after submission of the inventory. 
 

Appendix B, Section B.2 

General Offset requirements 
[Section 182(e)(1)] 

 
The ratio of total emission reductions of volatile organic 
compounds (VOCs) to total increased emissions of such air 
pollutant shall be at least 1.5 to 1, except that if the State plan 
requires all existing major sources in a nonattainment area to 
use best available control technology for the control of VOCs, 
the ratio shall be at least 1.2 to 1. 
 

Chapter 2, Section 2.5.6 

 
Plan provisions for Reasonable Further 
Progress 
(Requires: determination of baseline 
emissions, new source review provisions, 
and credibility of reductions) 
[Section 182(b)(1)] 
 

The plan should provide for specific annual reductions in 
emissions of volatile organic compounds and oxides of nitrogen 
as necessary to attain the national primary ambient air quality 
standard for ozone by the attainment date applicable under this 
Act. 

Chapter 10 
 

Reasonably available control technology 
[Section 182(b)(2)] 

 
Implementation of control technologies for VOC sources covered 
by control technique guidelines (CTG) documents and all other 
major stationary sources of VOCs that are located in the area 
 

Chapter 4 
Chapter 6 
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Table M-2:  Extreme Area Plan Requirements for Ozone Nonattainment Areas- cont. 
 

Required Plan Element Description Location in plan 
 
Enhanced Monitoring 
[Section 182(c)(1)] 

 
Follow Federal guidelines for monitoring of concentrations of 
ozone 
 

Chapter 1, Section 1.3.2 

Attainment demonstration 
[Section 182(c)(2)(A)] 

 
A demonstration that the plan will provide for attainment of the 
national ambient air quality standard by the applicable 
attainment date.  The demonstration must be based on 
photochemical grid modeling. 
 

Chapter 2, Section 2.5.2 

Reasonable Further Progress (RFP) 
demonstration 
[Section 182(c)(2)(B)] 

 
A demonstration that the plan will result in VOC emissions 
reductions from the baseline emissions of at least three percent. 
 

Chapter 2, Section 2.5.3 
Chapter 10 

 
Enhanced vehicle inspection and 
maintenance program 
[Section 182(c)(3)] 
 

 
The State shall provide for an enhanced program to reduce 
hydrocarbon emissions and NOx emissions from in-use motor 
vehicles registered in each urbanized area 
 

Chapter 6, 7, 8 
Appendix I 

Contingency Provisions 
[Section 182(c)(9)] 

 
The plan shall provide for the implementation of specific 
measures to be undertaken if the area fails to meet any 
applicable milestone.  Such measures shall take effect without 
further action by the State or the EPA upon a failure to meet the 
applicable milestone. 
 

Chapter 2, Section 2.5.3 
Chapter 10 

 
Vehicle Miles Traveled 
[Section 182(d)(1)] 
 

Transportation control strategies/Transportation Control 
measures 

Chapter 9, Section 9.2 
 
 

   
 
 
 
 

  



 
San Joaquin Valley Unified Air Pollution Control District April 30, 2007 
 
 

Appendix M: Clean Air Act Requirements  
2007 Ozone Plan  

Appendix M-5

Table M-2:  Extreme Area Plan Requirements for Ozone Nonattainment Areas- cont. 
 

Required Plan Element Description Location in plan 

Modifications at a Major Source 
[Section 182(e)(2)] 

 
Any change (as described in Section 111(a)(4) of the CAA) at a 
major stationary source which results in any increase in 
emissions from any discrete operation, unit, or other pollutant 
emitting activity at the source shall be considered a modification 
for purposes of Section 172(c)(5) and Section 173(a) of the 
CAA, except that for purposes of complying with the offset 
requirement pursuant to Section 173(a)(1), any such increase 
shall not be considered a modification if the owner or operator of 
the source elects to offset the increase by a greater reduction in 
emissions of the air pollutant concerned from other discrete 
operations, units, or activities within the source at an internal 
offset ratio of at least 1.3 to 1.  The offset requirements of this 
part shall not be applicable in Extreme Areas to a modification of 
an existing source if such modification consists of installation of 
equipment required to comply with the applicable 
implementation plan, permit, or this act. 
 

Chapter 2, Section 2.4 

Use of clean fuels or advanced control 
technology 
[Section 182(e)(3)] 

 
Each new, modified, and existing electric utility and industrial 
and commercial boiler which emits more than 25 tons per year 
of oxides of nitrogen, shall 
(a)  burn as its primary fuel natural gas, methanol, or ethanol  
      (or a comparably low polluting fuel), or 
(b)  use advanced control technology or other comparably 

       effective control methods) for reduction of emissions of 

       oxides of nitrogen 

 

Chapter 2, Section 2.5.8 

Traffic Control Measures 
[Section 182(e)(4)] 

For extreme areas, each plan may contain provisions 
establishing traffic control measures applicable during heavy 
traffic hours to reduce the use of high polluting vehicles or 
heavy-duty vehicles, notwithstanding any other provision of law. 
 

Chapter 2, Section 2.5.8 
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Table M-2:  Extreme Area Plan Requirements for Ozone Nonattainment Areas- cont. 
 

Required Plan Element Description Location in plan 

New Technologies (Undefined Future 
Control Measures) [Section 182(e)(5)] 

 
An Extreme Area Plan may include provisions anticipating the 
development of new control techniques or improvement of 
existing control technologies.  These contingency measures 
must be defined no later than three years before proposed 
implementation of the plan provisions. 
 

 
Chapter 2, Section 2.5.7 
Chapter 11 

Milestones 
[Section 182(g)] 

 
Provide a report every three years after the designation to 
determine whether the nonattainment area has achieved a 
reduction in emissions during the preceding interval equivalent 
to the total emission reductions required to be achieved by the 
attainment date given in the plan. 

 

Chapter 10, Section 10.3 

Failure to Attain Fee -Enforcement under 
Section 185 

 
If area fails to attain the standard by November 15, 2010, major 
stationary source of VOCs in the area shall pay a fee to the state 
of $5000/ton of VOC emissions per calendar year in excess of 
80% of a baseline defined as the actual or allowable emissions. 
 

Chapter 2, Section 2.5.8 
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Table M-3:  California Clean Air Act Planning Requirements 

 
Required California 

Plan Element 
Description Location in plan 

Indirect and area source controls 
 
An indirect and area source control program  
[H&SC 40918(a)(4)] 

Appendix E 
Section E.5 

Best available retrofit control technology 

 
Best available retrofit control technology (BARCT) for existing 
sources of specified sizes 
[H&SC 40918(a)(2)] 

Appendix E, Section E.4 

New Source Review 

 
A program to mitigate all emissions from new and modified 
permitted sources 
[H&SC 40918(a)(1)] 

Chapter 2, Section 2.5.5 

Transportation control measures 

 
Transportation control measures as needed to meet California 
plan requirements 
[H&SC 40918(a)(3)] 

Chapter E 
Section E.5 

Clean fleet vehicle programs 
 
Significant use of low-emission vehicles by fleet operators 
[H&SC 40918(a)(4)] 

Chapter 6,7,8 
Appendix I 

Rate of Progress 

 
Reducing pollutants contributing to nonattainment by five 
percent per year for all feasible control measures and an 
expeditious adoption schedule. 
[H&SC 40914] 

Not applicable to SJVAB 

Public education programs 
 
Public education programs 
[H&SC 40918(a)(6)] 

Chapter 4 
Section 4.5.2 

Per-capita exposure 

 
Reducing per-capita population exposure to severe 
nonattainment pollutants according to a prescribed schedule 
[H&SC 40920(c)] 

Appendix E 
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Table M-3:  California Clean Air Act Planning Requirements-cont.
 

Required California 
Plan Element 

Description Location in plan 

Any other feasible controls 

 
Any of the feasible controls that can be implemented or for 
which implementation can begin, within 10 years of adoption 
date of the most recent air quality plan 
[H&SC 40920.5 (c)] 

Chapters 6, 7, 8  
Appendices H & I 

Control measure ranking 

 
Ranking control measures by cost-effectiveness and 
implementation priority 
[H&SC 40922] 

Chapter E 
Section E.7.1 
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Appendix N is being submitted to the SIP as a public comment.  The contents of 
this appendix do not reflect SIP commitments.  For the District’s analysis of this 
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Appendix O is being submitted to the SIP as a public comment.  The contents of 
this appendix do not reflect SIP commitments.  For the District’s analysis of this 
document, please refer to Appendix P. 

 
 
 
 

 
Appendix O 

   
 

ISSRC “Clearing The Air”  
February 2007, 2nd Version 



 2007 Ozone Plan  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally blank. 
 
 



 

 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 



 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 

 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 
 



 

 



 
 



 
 



 
 



 
 



 
 



 

 



 
 



 
 



 
 



 

 



 
 



 
 



 
 



 
 



 
 



 
 



 2007 Ozone Plan  

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Note to readers:  The District has provided a detailed written  
evaluation of the Alt SIP to the authors (ISSRC).  

 A summary of the District’s evaluation is attached  
and the full detailed evaluation is available upon request. 

  
Appendix P is being submitted to the SIP as the District’s response to public comment.  
Please refer to Appendix N and Appendix O for the commenter’s complete submittals. 

Please also refer to Appendix L for additional comments from ISSRC.   
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Appendix P:  District Evaluation of ISSRC “Clearing 
The Air” Documents 

 
 
International Sustainable Systems Research Center (ISSRC) is a Southern California-
based non-profit organization that has worked with developing countries in Central and 
East Asia, Africa, and North and South America to meet “sustainability goals”.  
According to the organization’s website, www.issrc.org, ISSRC has conducted studies 
in 10 cities in developing countries aimed at better quantification of vehicular activities 
and enhancement of basic air quality management programs. 
 
ISSRC was retained by the Hewlett Foundation, on behalf of environmental 
organizations, to prepare an alternative State Implementation Plan (Alt SIP) for the San 
Joaquin Valley.  ISSRC was tasked with developing an “alternative SIP” that could show 
attainment with the 8-hour ozone standard prior to 2013.  ISSRC took on this enormous 
task without participating in the District’s public plan-development process and without 
communication with the District staff.  Nonetheless, the District fully appreciates 
ISSRC’s hard work with limited resources.  After careful consideration, we believe that 
their effort enhanced the quality and effectiveness of the Proposed 2007 Ozone Plan.  
Furthermore, the Alt SIP provided for a meaningful discussion of the enormous difficulty 
that the Valley faces in reaching attainment by 2013.   
 
On February 6, 2007, ISSRC released their first version of the Alt SIP claiming 
attainment by 2013.  This document relied on outdated inventories, contained numerous 
double-counting of emission reductions, several basic mathematical and technical 
errors, and grossly underestimated the magnitude of reductions needed to reach 
attainment.  After the above deficiencies were communicated, ISSRC published a 
Revised Alt SIP on February 19, 2007. 
 
The Revised Alt SIP no longer claimed that attainment by 2013 is possible.  In fact, the 
Revised Alt SIP conceded to only achieving 95% of their own estimate of NOx 
reductions necessary for attainment.  Although certain deficiencies were corrected, the 
Revised Alt SIP still relied on outdated information, underestimated attainment goals, 
double-counted reductions, and contained basic mathematical and technical errors. 
 
Despite the above shortcomings, the District carefully considered and evaluated all 
control measures proposed by ISSRC for inclusion in the 2007 Ozone plan.  The District 
concludes that neither version of the Alt SIP is able to achieve attainment.  In fact, 
neither version of the Alt SIP can bring the Valley into attainment under any timeline 
before 2024.  Nevertheless, there are five concepts which have been deemed as viable, 
and these will be added to the 2007 Ozone Plan.   
 
Following discussions with ISSRC regarding the District’s concerns, a detailed analysis 
of the Alt SIP proposals is being made available to the public upon request.  A summary 
of the detailed evaluation is shown below.   Evaluation criteria consisted of state and 
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federal Clean Air Act planning requirements.  State requirements cover economic, legal, 
social, and technological issues; federal requirements ensure that emission reductions 
are quantifiable, surplus, permanent, and enforceable.   
 
 
 SUMMARY 
 
There are four main elements in the Alternative SIP:  
 

• Operational restrictions:  The Alt SIP proposes 100 days each year of no driving, 
no farm operations, and no construction activities.  (These restrictions are 
unenforceable, are beyond District authority, and could cripple the Valley’s 
economy.  The reductions would not achieve the level needed for attainment.) 

 
• $450 million per year  in incentive funding: The Alt SIP proposes increasing 

incentive funding starting in 2007 and continuing through 2013.  (The District 
cannot take federal credit for unsecured funding.  The Alt SIP’s expenditure plan 
is impractical and would not achieve the proposed reductions.  The Revised Alt 
SIP claimed significantly more emission reductions from incentives than the first 
Alt SIP, while maintaining the first version’s funding level.) 

 
• Additional stationary and area source control measures: (Most Alt SIP reductions 

from stationary sources reflect double-counting. Existing and proposed District 
measures are more stringent.) 

 
• Assumes attainment can be achieved in 2013 by reaching a “carrying capacity” 

of 195 tons per day (tons per day) of NOx and 230 tons per day of VOC.  (The Alt 
SIP used outdated emission inventories and misapplied emission inventory 
numbers to ozone carrying capacity isopleths.) 

 
 
DISTRICT AGREES WITH ALTERNATIVE SIP RECOMMENDATIONS 
 
Many of the Alt SIP suggestions have either been accomplished by existing District 
rules or are proposed as control measures in the 2007 Ozone Plan.  However, the 
District is in agreement with the following five recommendations of the Alternate SIP: 
 
! The need for incentives.  Regulations alone cannot achieve the emission 

reductions necessary for attainment.  The District concurs that mobile source 
emission reductions are necessary to reach attainment, and incentivization of 
reductions from this category is of paramount importance. 

 
! Accelerating the Glass Melting Furnaces control measures for earlier reductions 

of 0.4 tons per day of NOx. 
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! Encouraging model ordinances for cities and counties to require solar water 
heaters in new construction. 

 
! Replacing  30,000 light/medium-duty vehicles should additional funding become 

available, enhancing the District’s previous proposal. 
 
! Expanding the applicability of the Graphic Arts rule to very small shops.   

 
Incentive Funding 
Like the District’s 2007 Ozone Plan, the Alt SIP proposes using incentives to gain 
reductions from mobile sources, which are under state and federal jurisdictions.  The 
2007 Ozone Plan laid out the case for needed incentive funding in order for the District 
to achieve attainment of the 8-hour ozone standard by 2015 in areas affecting 50% of 
its population and by 2020 in areas affecting 90% of Valley residents.  Without incentive 
funding, this figures drop to 35% by 2015 and 65% by 2020, with about 1,000,000 
Valley residents experiencing unhealthy air after 2020.  Furthermore, without the 
proposed incentives, the Valley may not reach attainment of the PM2.5 federal standard 
by 2015, as currently mandated by the federal Clean Air Act. 
 
Glass Melting Furnaces 
Glass melting furnaces were already included in the 2007 Ozone Plan as the subject of 
control measure S-COM-7, and upon further analysis, it was found that stricter limits for 
four furnaces could be accelerated, resulting in 0.4 tons per day of additional NOx 
reductions by 2012.   
 
Residential Solar Water Heaters 
The District concurs with the suggestion to promote the use of solar water heaters in 
new housing developments.  A model ordinance will be written, and cities and counties 
will be encouraged to adopt it.  This suggestion will reduce the NOx emissions from this 
source category by approximately 0.1 ton per day.   
 
Light/Medium Duty Vehicles 
The District concurs that the replacement of high-polluting, light and medium-duty 
vehicles is an effective strategy to reduce mobile source NOx emissions, and the  
District Board recently adopted  an enhanced  vehicle replacement program.   As 
increased funding for this program becomes available, the Alt SIP goal of replacing 
30,000 vehicles can be realized.  
 
Graphic Arts 
The District concurs with the suggestion to expand the applicability of Rule 4607 to 
sources with emissions of 60 pounds per month.  While this rule change would not 
provide enough reductions to accelerate attainment, it would allow the District to claim 
reductions from currently available low-VOC technologies.   
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ALTERNATIVE SIP UNDERESTIMATES ATTAINMENT GOALS 
 
The Executive Summary of the Alternative SIP used a simplistic combined NOx/VOC 
approach and a carrying capacity of 300 tons per day of combined NOx and VOC, 
apparently assuming that VOC reductions are as effective as NOx reductions.  Although 
an aggressive combined NOx/VOC strategy would provide for attainment, a combined 
strategy would need approximately the same amount of NOx reductions as a NOx-only 
strategy, and would therefore be a very inefficient and needlessly expensive way to 
attain the 8-hour ozone standard.  The Alt SIP prescribes reducing the amount of NOx 
reductions by increasing the amount of VOC reductions.  In reality, according to ARB 
photochemical modeling, NOx reductions could be reduced by a maximum of 20 tons 
per day, but only by increasing VOC reductions by 150 tons per day.  Using a 
conservative cost of $25 million per ton of emission reduction per day, the extra VOC 
emission reductions could raise the cost of attainment by over $3 billion.  This amount 
would be in excess of the base cost of achieving the NOx reductions needed for 
attainment. 
 
 
ALTERNATIVE SIP FALLS SHORT OF ATTAINMENT 
 
In both versions, the Alternative SIP fell short of their own goals.  Furthermore, when 
double-counted reductions are removed and other errors are accounted for, the 
remaining reductions fall significantly short, and the Alternative SIP fails in its objective 
of showing how attainment of the 8-hour ozone standard can be accomplished by 2013.     
 
First Alt SIP NOx and VOC Reductions 
 
The first Alt SIP relied on an outdated emissions inventory (version 1.04).  The updated 
inventory (version 1.06), has a combined year 2013 NOx+VOC total of 846 tons per day 
(482 tons per day of NOx, 364 tons per day of VOC).  Even if it is assumed that the 
reductions in the Alt SIP could be achieved, this new inventory results in a shortfall of 
approximately 66 tons per day of combined NOx and VOC for the first Alt SIP.   In the 
detailed evaluation, it is shown that several errors, especially in double counting 
emission reductions, make the first Alt SIP highly flawed, which is also the case with its 
revised version. 
 
Revised Alt SIP NOx and VOC Reductions 
 
The Revised Alt SIP misapplied the 2012 isopleth from the October Draft of the 2007 
Ozone Plan to come up with an emission level of 195 tons per day of NOx and 230 tons 
per day of VOC, which the Alt SIP claims would be sufficient for attainment.  The proper 
application – using the 2012 emission inventory from the October Drafts of the 2007 
Ozone Plan in conjunction with the 2012 isopleths - would actually result in a lower 
emission level of 164 tons per day of NOx and 195 tons per day of VOC, which requires 
more emission reductions than is contained in the Revised Alt SIP.   The actual carrying 
capacity for NOx is approximately 160 tons per day. 
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The Revised Alt SIP admits a 5% shortfall in NOx reductions.  In reality, the Alt SIP falls 
even further short, since the carrying capacity from modeling results actually equate to 
164 tons per day of NOx and 195 tons per day of VOC.   
 
 
EVALUATION OF ALTERNATIVE SIP CONTROL MEASURES 
 
Control measures in state implementation plans must conform to requirements of the 
Federal Clean Air Act (FCAA) and California’s Health and Safety Code (CH&SC).  To 
be deemed SIP-creditable, emission reductions must be surplus, quantifiable, 
enforceable, and permanent (FCAA, 42 U.S.C. Section 7410 (a)(2)(F)).  Surplus 
reductions must come from measures beyond what existing rules and regulations 
require and must clearly be shown as not “double-counted.”   
 
Several California statutes cover the viability of control measures.  CH&SC Section 
40406 states that, “ "best available retrofit control technology" means an emission 
limitation that is based on the maximum degree of reduction achievable, taking into 
account environmental, energy, and economic impacts by each class or category of 
source.”  In addition, “all feasible measures” in state law and in CEQA guidelines mean: 
"capable of being accomplished in a successful manner within a reasonable period of 
time, taking into account economic, environmental, legal, social, and technological 
factors."  These federal and state requirements were considered in the evaluation of 
proposed Alt SIP control measures. 
 
Double-Counting 
The District found double counting errors, which are reductions that the Alt SIP claimed, 
even though these reductions already have occurred or will occur due to existing rules 
and proposed measures.   
 
Technological Feasibility 
Several of the control measures suggested in the Alt SIP rely on untested technologies.  
For example, the effectiveness of controls for confined animal facilities and after-
treatment controls for diesel-powered equipment are unverified.  The Alt SIP 
recommends these unverified technologies in their methodology to attain the 8-hour 
ozone standard by 2013. 
 
Legal and Practical Constraints 
Several of the Alt SIP control measures present legal and practical obstacles for the 
District.  For example, retrofitting on-road and off-road vehicles with selective catalytic 
reduction (SCR) technology is presented by the Alt SIP as a silver bullet-like solution, 
described as follows: “this single strategy is essential for achieving clean air in the 
valley,” (February 19 Alt SIP, page 57).  In reality, the District does not have the 
authority to require retrofits.  On a practical level, retrofitting on-road and off-road 
vehicles cannot effectively be done at the District level, since many of these vehicles 
are from out-of-state and from other districts.   
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Economic Impacts 
Operational controls called for by the Alt SIP, such as shutdown of sources during 
episodes of high ozone, would cause serious economic harm to many industries, 
including agriculture, construction, and landscaping.  Since there are no known 
technologies that would make it possible to achieve the reductions proposed by the Alt 
SIP, these reductions could only be accomplished by shutting down various activities 
which are critical to the Valley’s economy.  The Alt SIP’s reduction projections are 
premised on the availability of BACT level technology, which will be installed by 
equipment users, in order to avoid non-operation during high ozone days, or as stated 
in the Alt SIP, “In this example, waiver of the operational restriction is the incentive for 
using clean technology” (Revised Alt SIP, page 54). 
 
The operational restrictions are also considered by the Alt SIP as enabling the District to 
lower the amount of incentive funding necessary, or as stated on pages 54-55 of the 
Revised Alt SIP, “These types of techniques allow the District to reduce emissions from 
these sources without many times raising incentive funding.”  The District foresees legal 
obstacles in using operational restrictions as a “stick” in forcing the installation of clean 
technology.  In combination with the absence of secured incentive funding sources, the 
federal approvability of the Alt SIP’s “Park it or Fix It” strategy is highly unlikely. 
 
 
 

A detailed evaluation of the Alt SIP has been submitted to ISSRC .  The full 
detailed evaluation of the Alt SIP’s control measures is available upon request.   
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Appendix Q:  Supporting Documents  
for SIP Creditability 

 
 
Q.1  RESOLUTION FOR ENHANCING SIP CREDITABILITY OF INCENTIVE 
REDUCTIONS 
 
The resolution is available on the District website (www.valleyair.org). 
 
 
Q.2  SAMPLE EMISSION REDUCTION CALCULATIONS USED IN PROTOCOLS 
 
The SJVAPCD Emission Reduction Incentive Program uses California Air Resources 
Board (ARB) guidance to develop calculations of emission reductions and cost 
effectiveness of various projects.  ARB guidance can be found at 
http://www.arb.ca.gov/planning/tsaq/mvrfp/mvrfp.htm and 
http://www.arb.ca.gov/msprog/moyer/moyer.htm .  Below are some examples to 
illustrate the types of calculations that could be found in a protocol applied to a specific 
project.  These are examples only and may not reflect current District practice for 
calculating incentive-based emissions reductions. 
 

Signal Coordination                                              EXAMPLE 
 
Traffic Signal Coordination 
The City's master traffic signal controller was replaced with a new controller with  
expanded capacity.   
This allowed 25 more intersections to be 

coordinated.   
    
Inputs to Calculate Cost- Effectiveness: 

 Funding Dollars (Funding): 
$200,000 

  

 Effectiveness Period (Life): 5 
years 
 Days of use/year (D): 250
 Length of congested roadway segment (L): 7.50 miles
 Traffic Volume during congested period (Congested Traffic): 38,400 
trips per day 
 Before Speed: 28 mph 
 After Speed: 33 mph 
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Emissions Factor Inputs (From Table 4): 
   Before Speed Factor After Speed Factor 

 ROG Factor 0.32 grams per mile 0.27 grams per mile 

 NOx Factor 1.20 “ 1.16 “ 
 PM10 Factor 0.03 “ 0.03 “ 

 
Calculations:    

 Annual Project VMT (VMT) = (D) * (L) * 
(Congested Traffic) 
   =250 * 7.50  * 38,400 = 72,000,000 annual 

miles 
     

Annual Emission Reductions (ROG, NOx, and PM10) in lbs. per year 
 = [(.50)*(VMT)*(Before Speed Factor - After Speed Factor)]/454 
grams per lb. 
 ROG: [(0.50 * 72,000,000) *(0.32 – 0.27)]/454 = 3,965 lbs. per 

year  
  NOx: [(.50 * 72,000,000) *(1.20 – 1.16)]/454 = 3,172 lbs. per 

year  
 PM10: [(.50 * 72,000,000) * (0.03 – 0.03)]/454 = 0 lbs. per year 
   

Capital Recovery Factor (CRF) =   (1 + i)n(i)   = .22         where n = project life (5 years) 
   (From Table 8)                           (1 + i)n - 1                        and i = discount rate (3%) 

   
Cost-Effectiveness of Funding Dollars =  
                             (CRF * Funding)/(ROG + NOx + PM10 ) = [.22 * 200,000] / 7,137  
                                                                      = $6.16 per lb. 

   
FOR CMAQ PROJECTS ONLY: 
Once emissions reductions have been calculated, add them together  
(9,515 + 3,172 + 793) and 
convert emissions reductions to 

kg/day: 
lbs. reduced per year     = 7,137   =   9 kg/day 

   2.2 lbs./kg * 365 days/year   2.2 * 
365 
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Bicycle Facilities                                                  EXAMPLE 
 

Class 2 Bikeway Facility 

The new Class 2 bike lanes are a critical link in the city bike system, allowing 
residents bicycle access to education, employment, shopping, and transit.  Within 
one-quarter mile of the project, there is a college, a shopping center, a light rail 
station, and an office building. The project includes installation of new pavement, 
signage, and Class 2 bike lane striping along both sides of 1.13 miles of arterials.  
This is primarily a college town, with a population of 128,000. 
 
Inputs to Calculate Cost-Effectiveness: 

Funding Dollars (Funding): 
$48,000 

 

Effectiveness Period (Life): 15 
years 

 

Days (D): 200   

Average Length (L) of bicycle trips: 1.8 miles 

Annual Average Daily Traffic (ADT): 
20,000 

 

Adjustment (A) on ADT for auto trips replaced by bike trips from the bike 
facility: 0.0109 
Credit (C) for Activity Centers near the project: 0.002 

    
Emissions Factors (From Table 3, for a 15-year Life):   

  Auto Trip End Factor Auto VMT Factor   

ROG Factor 1.210 grams/trip 0.321 grams/ mile  

NOx Factor 0.533 0.397    

PM10 Factor 0.015 0.219      
 

    
Calculations:     

                                   Annual Auto Trip Reduced = (D) * (ADT) * (A + C) 

   = (200) * (20,000) * (0.0109 + 0.002) 
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   = 51,600 

                                   Annual Auto VMT Reduced = (Auto Trips) * (L) 

   = (51,600) * (1.8) 

    = 92,880 
Annual Emission Reductions (ROG, NOx and PM10) in lbs. per year 

= [(Annual Auto Trips Reduced) * (Auto Trips End Factor)  
     + (Annual Auto VMT Reduced) * (Auto VMT Factor)] /454 

 ROG: [(51,600 * 1.210) + (92,880  * 0.321)]/454 = 203 
lbs. per year  

 NOx: [(51,600 * 0.533) + (92,880 * 0.397)]/454 = 142 
lbs. per year  

 PM10: [(51,600 * 0.015) + (92,880 * 0.219)]/454 = 47 lbs. 
per year  

    

Capital Recovery Factor (CRF): 
(1 + i)n(i) 

= 0.08 Where n = project life (15 years) 

(From Table 8)  (1 + i)n

- 1
 and i = discount rate (3%) 

    
Cost-Effectiveness of Funding Dollars: (CRF * Funding)  / (ROG 
+ NOx + PM10 )  
     =[.08 *48,000] / [203 + 142 + 

47] 
    = $9.79 per 

lb. 
 

     
FOR CMAQ PROJECTS ONLY: 
Once emissions reductions have been calculated, add them together (203 + 142 + 
47 = 392)  
and convert lbs. of emissions reductions per 
year to kg/day: 

 

 lbs. reduced per year       =       392     =  
1 kg/day 

 

 2.2 lbs./kg * 365 days/year   
2.2 * 365 
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Telecommunications                                               EXAMPLE 
 

County Probation Videophone Project 
A videophone-interviewing project is implemented by the County Probation Department. 
Videophone equipment is installed for $40,000 at the branch probation offices and two detention 
centers. Videophone interviewing of 5,000 inmates per year saves 200 one-way trips per week to and 
from detention centers (a distance of 29 miles on average).  

Inputs to calculate cost-effectiveness: 
 Funding Dollars (Funding): 
$40,000 

 

 Effectiveness Period (Life): 5 
years 

 

 One-Way Auto Trips Eliminated Per Week 
(T): 200 

 

                 Length (L) of Auto Trips Eliminated:  29 miles one-way 
 Weeks (W) = 50 weeks  
 New Auto Trips (New T): 
0 

 

 New Auto Trip Length (New L): not 
applicable 

 

    
Emissions Factors for Auto Travel (From Table 3): 

   Auto Trip End 
Factor 

Auto VMT 
Factor 

 ROG Factor 1.736 grams per trip 0.479 grams per mile 

 NOx Factor 0.727 0.620  
 PM10 Factor 0.014 0.219  

Note: 1-5 year emission factors are used since project life is 5 years, and 
“Commute” auto trip end factors are used since this project reduces commute 
trips. 

 

    
Calculations:     

          Annual Auto Trips Reduced = (W)*[(T) - (New T)] 
     =50 * (200-0) = 10,000  
          Annual Auto VMT Reduced  = (W)*[(T)*(L) - (New T)*(New L)] 
  = (50)*[(200)*(29) - 0] = 

290,000 
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Annual Emission Reductions (ROG, NOx, and PM10) 
= [(Annual Auto Trips Reduced) * (Auto Trip End Factor) 
     + (Annual Auto VMT Reduced) * (Auto VMT Factor)]/454 
  
ROG:  [(10,000 * 1.736) + (290,000 * 0.479)]/454 = 344 lbs. per 

year  
  

NOx: [(10,000 * 0.727) + (290,000 * 0.620)]/454 = 412 lbs. per 
year  

  

PM10: [(10,000 * 0.014) + (290,000 * 0.219)]/454 = 140 lbs. per 
year  

  

 
EXAMPLE 
 
Capital Recovery 
Factor(CRF)=  

 (1 + 
i)n(i) 

= 0.22     where n= project life (5 years) 

(From Table 8)  (1 + i)n - 
1 

   and i = discount rate (3%) 

         
Cost-Effectiveness of Funding Dollars = (CRF * Funding)  / (ROG + NOx + PM10) 
  =(0.22*40,000) / (344 + 412 + 140) = $ 

9.82 per lb. 
 

         
FOR CMAQ PROJECTS ONLY:     
Once emissions reductions have been calculated, add them together (344 + 412 + 
140 = 896) 
and convert emissions reductions to 
kg/day:       

    

         
 lbs. reduced per year     =          896     =   

1 kg/day 
   

 2.2 lbs./kg * 365 days/year   2.2 
* 365 
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Ridesharing                                                        EXAMPLE 
 
County Trip Reduction Program 
A county conducts a comprehensive employee trip reduction program, which 
includes vanpool  
and carpool programs, telecommuting, compressed work schedules, and guaranteed 
emergency transportation. 
Inputs to Calculate Cost-
Effectiveness: 

     

Funding Dollars (Funding): $140,000 
Effectiveness Period (Life):  1 year 
One-Way Auto Trips Eliminated Per Week (T) Using Optional Method 1: 
          T = 2 trips/day * 5 days/week * peak period employees * [1/Baseline AVR - 1/New AVR]  
          where baseline AVR is 1.13, new AVR is 1.19, and there are 15,750 peak period employees.  
          Therefore,  T = 2 trips/day * 5 days/week * 15,750 peak period employees * [1/1.13 - 1/1.19] = 6300 
trips  

Length (L) of Auto Trips Eliminated: 16 miles  
Weeks (W) = 52 weeks 
Adjustment (A): 0.7 For auto access trips to transit, vanpools, and carpools 
Emissions Factors for Auto Travel 
(From Table 3): 

   Auto Trip End 
Factor 

Auto VMT 
Factor 

 ROG Factor 2.030 grams per trip 0.587 grams per mile 

 NOx Factor 0.821 0.785
 PM10 Factor 0.014 0.218

Note: 1-5 year emission factors are used since project life is 1 year, and 
“Commute” auto trip end factors are used since this project reduces 
commute trips.. 

 

   
Calculations:    

        Annual Auto Trips Reduced  = (W)*(T)*(A)
     = 52 * 6300 * .7 = 

229,320 
  

         Annual Auto VMT Reduced  = (W) * (T) * (L) 
   =52 * 6300 * 16 miles  
     = 5,241,600 annual VMT 

reduced 
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Annual Emission Reductions (ROG, NOx, and PM10) 
 = [(Annual Auto Trips Reduced) * (Auto Trip End Factor)  
      + (Annual Auto VMT Reduced) * (Auto VMT Factor)]/454 
   
 ROG:  [(229,320 * 2.030) + (5,241,600 * 0.587)]/454 = 7,803 lbs. per 

year  
 NOx: [(229,320 * 0.821) + (5,241,600 * 0.785)]/454 = 9,478 lbs. per 

year  
 PM10: [(229,320 * 0.014) + (5,241,600 * 0.219)]/454 =  2,524 lbs. per 

year  
    
Capital Recovery Factor (CRF) =  (1 + i)n(i)  = 1.03               where n = project life (1 year) 

   (From Table 8)                          (1 + i)n - 1                          and i = discount rate (3 %) 
        

Cost-Effectiveness of Funding Dollars = (CRF * Funding)  / (ROG + NOx + PM10 )  
  =(1.03 * 140,000) / (7,803 + 9,478 + 2,524) = $7.28 per lb.

        
 
FOR CMAQ PROJECTS ONLY: 
Once emissions reductions have been calculated, add them together  
(7,803 + 9,478 + 2,524 = 19,804) and convert emissions reductions to kg/day:      

 lbs. reduced per year     =        19,804   
=   251 kg/day 
 2.2 lbs./kg * 365 days/year   
2.2 * 365 
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Q.3  HEAVY-DUTY PROGRAM ANNUAL REPORT SAMPLE 
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