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C. STATIONARY SOURCE CONTROL MEASURE ANALYSES  

The San Joaquin Valley (Valley) faces significant challenges in attaining national 
ambient air quality standards (NAAQS, or standards) for PM2.5 and ozone.  Despite the 
progress made to improve the Valleyôs air quality through the implementation of the 
multiple attainment plans adopted by the San Joaquin Valley Air Pollution Control 
District (District) and clean air investments by Valley businesses and residents. 
Substantial additional emissions reductions are needed, particularly from mobile 
sources under California Air Resources Board (CARB) and U.S. Environmental 
Protection Agency (EPA) jurisdiction that make up over 85% of remaining Valley NOx 
emissions.  The Valley has already attained the PM10 standard and the 1997 PM2.5 
24-hour 65 ɛg/mį standard.  Tough and innovative rules, such as those for indirect 
source review, residential wood burning, and agricultural burning, have set benchmarks 
for California and the nation.   
 
The District has adopted many regulatory control measures under the Districtôs air 
quality attainment plans, including but not limited to the 2007 Ozone Plan, 2008 PM2.5 
Plan, 2012 PM2.5 Plan, 2013 Plan for the Revoked 1-Hour Ozone Standard, 2015 Plan 
for the 1997 PM2.5 Standard, 2016 Plan for the 2008 8-Hour Ozone Standard, and the 
2016 Moderate Area Plan for the 2012 PM2.5 Standard.  Chapter 4 of this 2018 Plan for 
the 1997, 2006, and 2012 PM2.5 Standards (Plan) includes a discussion about District 
regulations that have already been adopted and that achieve  new emissions reductions 
after 2013 contributing to attainment.  Appendix D contains mobile sources analyses 
and discussions.  
 
While the District has adopted numerous rules to reduce emissions from stationary and 
area sources that will achieve significant emissions reductions in the coming years, for 
this Plan the District has evaluated all potential additional opportunities for reducing 
emissions to achieve expeditious attainment of the federal PM2.5 NAAQS.  This 
appendix reflects the comprehensive evaluation performed by the District to examine 
emissions sources in the Valley to identify additional potential emission reduction 
strategies for inclusion in this Plan. 
 
Given the significant emissions reductions already achieved through stationary and area 
source regulatory strategies and the significant investment necessary to achieve 
emissions reductions, the Valley is at the point of diminishing returns from new 
regulatory controls on stationary and area sources.  The search for emission reduction 
opportunities goes beyond traditional regulatory strategies and considers other 
opportunities for timely, innovative, and cost-effective emissions reductions, including 
new incentive programs.   
 
This appendix consists of a literature review and evaluation of emission reduction 
opportunities for stationary and area source categories.  District staff in multiple 
departments with expertise in these various sectors contributed to this effort.  The 
evaluations in this appendix are intended to capture relevant background information, 
examine emission reduction opportunities for technological and economic feasibility, 
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make recommendations for appropriate District actions moving forward, solicit public 
input during the Plan development process, and demonstrate compliance with Clean Air 
Act control strategy requirements for PM2.5 nonattainment areas. 

CLEAN AIR ACT REQUIREMENTS  

With respect to control strategy requirements, the federal Clean Air Act (CAA) requires 
demonstration of Reasonably Available Control Measures (RACM) for Moderate non-
attainment areas under Section 189(a)(1)(C); Best Available Control Measures (BACM) 
for Serious non-attainment areas under Section 189(b)(1)(B); and Most Stringent 
Measures (MSM) for Serious non-attainment areas seeking an extension under section 
188(e).  The guidelines for demonstrating compliance with these requirements are 
provided in EPAôs 2016 Fine Particulate Matter National Ambient Air Quality Standards: 
State Implementation Plan Requirements; Final Rule, codified at 81 FR 58009.  The 
control strategy requirements are based on the non-attainment status of the area.   
 
For each federal PM2.5 standard, the San Joaquin Valleyôs nonattainment status is as 
follows:   
 
1997 PM2.5 Standard (24-hour 65 ɛg/mį and Annual 15 ɛg/mį) 

¶ Plan focus on annual standard ï San Joaquin Valley has already attained 24-
hour portion of the standard, based on monitoring data from the three year 
period from 2014 to 2016 

¶ Attainment deadline December 31, 2015 

¶ Serious area 5% Plan with attainment deadline of December 31, 2020 
 
2006 PM2.5 Standard (24-hour 35 µg/m³) 

¶ Serious area Plan with attainment deadline of December 31, 2024 with 5-year 
extension request 

 
2012 PM2.5 Standard (annual 12 µg/m³)  

¶ Attainment deadline under ñSeriousò classification of December 31, 2025  

¶ This Plan would be submitted three years ahead of 2022 federal submission 
deadline 

MODERATE AREA CONTROL STRATEGY REQUIREMENTS 

Pursuant to CFR Section 51.1009, the state shall identify, adopt, and implement control 
measures on sources of direct PM2.5 and significant PM2.5 precursors (oxides of 
nitrogen, (NOx)) located in any Moderate PM2.5 nonattainment area or portion thereof 
located within the state consistent with the following:  
 

¶ The state shall identify potential control measures to reduce emissions from 
sources of direct PM2.5 and PM2.5 precursors (NOx) 

¶ For any potential control measure, the area may make a demonstration that such 
measure is not technologically or economically feasible to implement in the area 
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by the end of the sixth calendar year following the effective date of designation, 
and may eliminate such measure from further consideration.  

o Technological feasibility may include, but is not limited to, a sourceôs 
processes and operating procedures, raw materials, physical plant layout, 
and potential environmental impacts such as increased water pollution, 
waste disposal, and energy requirements.  

o Economic feasibility may include but is not limited to capital costs, 
operating and maintenance costs, and cost-effectiveness.  

o A detailed written justification for eliminating a potential control measure 
on the basis of technological or economic infeasibility shall be included 
with the control measure evaluation.  

¶ If the state demonstrates through air quality modeling that the area can 
attain the applicable PM2.5 NAAQS by the end of the sixth calendar year 
following the effective date of designation of the area, the state shall adopt and 
implement all technologically and economically feasible control measures that 
are necessary to bring the area into attainment by such date.  

o The state shall also adopt and implement all other technologically and 
economically feasible measures that, when considered collectively, would 
advance the attainment date for the area by at least 1 year.  

o Any control measure that can be implemented by 4 years after the 
effective date of designation of the Moderate PM2.5 nonattainment area 
shall be considered RACM for the area.  Any such control measure that is 
also a control technology shall be considered to be reasonably available 
control technology (RACT) for the area.  

o Any control measure that can only be implemented during the period 
beginning 4 years after the effective date of designation of the Moderate 
PM2.5 nonattainment area through the end of the sixth calendar year 
following the effective date of designation of the area shall be considered 
an additional reasonable measure for the area.  

¶ If the state demonstrates that the area cannot practicably attain the 
applicable PM2.5 NAAQS by the end of the sixth calendar year following the 
effective date of designation of the area, the state must adopt all technologically 
and economically feasible control measures that can be implemented in whole or 
in part by the end of the sixth calendar year following the effective date of 
designation of the area. 

 
The Valley is currently designated as Moderate non-attainment for the 2012 PM2.5 
Standard and cannot practicably attain this standard by the end of the sixth calendar 
year following the effective date of designation of the area.  The District adopted the 
2016 Moderate Area Plan for the 2012 PM2.5 Standard, including an attainment 
impracticability demonstration and a request for reclassification of the Valley from 
Moderate nonattainment to Serious nonattainment.  This Plan was submitted to CARB 
for review and consideration in September of 2016.   
 
The control measure evaluations in this appendix go beyond the level of analysis 
required to satisfy Clean Air Act Moderate area attainment plan requirements, including 
RACM and RACT, as follows:  
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V All emission source categories that emit direct PM2.5 or a significant PM2.5 
precursor (NOx) have been evaluated. 

V For each source category, source, or activity, an inventory of direct PM2.5 and 
PM2.5 precursors has been provided. 

V Measures in other NAAQS nonattainment areas are identified and evaluated in each 
control measure analysis. 

V Any other control measures or technologies achieved in practice in other areas are 
evaluated for technological and economic feasibility of implementation in the Valley.  

V A detailed justification for the rejection of any measures based on technological or 
economic infeasibility has been provided. 

V The control measure analysis evaluates technological and economic feasibility 
beyond those that can only be implemented within 4 years or 6 years.  

SERIOUS AREA CONTROL STRATEGY REQUIREMENTS 

The District is classified as Serious nonattainment for multiple PM2.5 standards.  For 
each PM2.5 NAAQS, the Valley has a different nonattainment classification, which 
results in different requirements and deadlines for each standard, as summarized 
above.  As a result of the Districtôs attainment status for the three different federal 
PM2.5 standards, the District must demonstrate an increasing stringency of analysis for 
evaluating the feasibility of control measures to reduce direct PM2.5 and PM2.5 
precursors.  The different requirements for each standard are outlined below. 

CONTROL STRATEGY REQUIREMENTS FOR THE 1997 PM2.5 STANDARD  

For the 1997 PM2.5 standard, the District is classified as Serious nonattainment.  
Persuant to §189(d) of the CAA, the District is required to submit a plan demonstrating 
that the annual emissions inventory for PM2.5 and significant PM2.5 precursors achieve 
reductions by at least 5% annually until the Valley attains the 1997 standard.  The 
Districtôs 5% demonstration, contained in Chapter 5, relies on emission reductions 
occurring as a result of current control measures.  The adoption and implementation of 
additional feasible measures identified in this appendix will ensure that the emission 
inventory for direct PM2.5 and PM2.5 precursors will continue to be reduced and will 
ensure attainment of the 1997 PM2.5 standard no later than 2020.  

CONTROL STRATEGY REQUIREMENTS FOR THE 2006 PM2.5 STANDARD  

For the 2006 PM2.5 standard, the District is classified as Serious nonattainment and is 
requesting an attainment deadline date extension from 2019 to 2024 due to the 
impracticability of attaining the 24-hour 35 ɛg/m3 standard by 2019.  This Plan 
demonstrates that the District will attain the 2006 PM2.5 NAAQS by 2024. 
 
Section 51.1010 (b) states that, for a Serious PM2.5 nonattainment area that cannot 
practicably attain the applicable PM2.5 NAAQS by the end of the tenth calendar year 
following the date of designation of the area, the state shall identify, adopt, and 
implement the most stringent control measures that are included in the attainment plan 
for any state or are achieved in practice in any state and that can be feasibly 
implemented in the area, consistent with the following requirements:  
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1. The state shall identify all sources of direct PM2.5 emissions and all sources of 
PM2.5 precursors 

2. The state shall identify potential control measures to reduce emissions from the 
identified sources as follows:  

a) The state shall identify the most stringent measures adopted into any State 
Implementation Plan (SIP) or used in practice to control emissions in any 
state. 

b) The state shall reconsider and reassess any measures previously rejected 
by the state during the development of any previous Moderate area or 
Serious area attainment control strategy for the area.  

3. The state may make a demonstration that a measure identified is not 
technologically or economically feasible to implement in the area by 5 years after 
the applicable attainment date for the area, and may eliminate such whole or 
partial measure from further consideration.   

a) A detailed written justification must be provided for eliminating any potential 
measure on the basis of technological or economic infeasibility.  

4. The state shall adopt and implement all control measures identified as 
economically and technologically feasible that shall collectively achieve 
attainment as expeditiously as practicable, and not later than five years after the 
applicable attainment date for the area.  

 
Because BACM and BACT represent the óóbestôô level of control feasible for an area, in 
some cases it may be possible for the MSM requirement to result in no more controls 
and no more emissions reductions in an area than result from the implementation of 
BACM and BACT.  Stated another way, there may be sources or categories for which 
no other feasible controls exist beyond what a state has already adopted as BACM or 
BACT.   
 
This Plan satisfies the requirements for a Serious nonattainment area seeking an 
attainment date extension as follows:   
 
V The updated emissions inventory is included in this Plan. 
V The control measure evaluations analyze all potential control measures achieved in 

practice or identified as potential MSM in other regions, as obtained from: 

¶ A comprehensive review of other air district plans and regulations 

¶ A review of the RACT/BACT/LAER Clearinghouse 

¶ A review of measures included in EPAôs Menu of Control Measures document1 
V Measures rejected as BACM/BACT in previous District attainment plans were 

reanalyzed to see if they were feasible for implementation given the longer time to 
the attainment date.  

V Measures already implemented in the Valley were evaluated to see if an increase in 
coverage of the measure would increase emission reductions from the source 
category. 

                                            
1 The Menu of Control Measures document is available at: 
http://www3.epa.gov/ttn/naaqs/pdfs/MenuofControlMeasures.pdf  

http://www3.epa.gov/ttn/naaqs/pdfs/MenuofControlMeasures.pdf


2018 Plan for the 1997, 2006, and 2012 PM2.5 Standards                                 November 15, 2018 

 

C-10                                                           Appendix C: Stationary Source Control Measure Analyses 

V A reasoned justification is provided for any potential MSM which was found to be 
technologically or economically infeasible for implementation in the Valley.  

 
This appendix demonstrates all prohibitory stationary source measures currently in 
place meet or exceed MSM.  Measures that go beyond MSM which were found to be 
technologically and economically feasible for implementation in the Valley are proposed 
as commitments for this Plan in Chapter 4, with the date for implementation being as 
soon as feasibly possible.   

CONTROL STRATEGY REQUIREMENTS FOR THE 2012 PM2.5 STANDARD  

For the 2012 PM2.5 standard, the District is classified as Moderate nonattainment, and 
is requesting to be reclassified to Serious nonattainment due to the demonstrated 
impracticability of attaining the 2012 annual standard of 12 ɛg/m3 by the Moderate 
attainment deadline date of 2021.  A reclassification to Serious nonattainment for the 
2012 NAAQS would change the Valleyôs attainment date for the 2012 PM2.5 standard 
to 2025.   
 
This Plan demonstrates that the Valley can attain the 12 ɛg/m3 annual standard by 2025 
through the implementation of all feasible potential control measures by the applicable 
attainment date.  As a part of the Serious area attainment demonstration for this 
standard, in addition to implementing all feasible measures identified as RACM and 
RACT, and BACM for sources of direct PM2.5 and PM2.5 precursors determined 
through CARB modeling as significant PM2.5 precursurs, consistent with the following:2  

 

¶ Identify all potential control measures to reduce emissions from all sources of 
direct PM2.5 emissions and sources of emissions of PM2.5 Plan precursors in 
the nonattainment area by surveying other NAAQS nonattainment areas and 
identifying any measures for direct PM2.5 and PM2.5 Plan precursors not 
previously identified by the District during the development of the Moderate area 
attainment plan  

¶ Adopt and implement all feasible potential control measures. 
Á Any control measure that can be implemented by the end of the fourth 

year following the date of reclassification of the area to Serious shall be 
considered BACM.  Any such control measure that is also a control 
technology for a stationary source in the area shall be considered BACT 
for the area.  

Á Any control measure that can be implemented between the end of the 
fourth year following the date of reclassification of the area to Serious and 
the applicable attainment date for the area shall be considered an 
additional feasible measure.  

¶ The District may make a demonstration that any measure is not technologically 
or economically feasible to implement in whole or in part by the end of the tenth 
calendar year following the effective date of designation of the area, and may 
eliminate such whole or partial measure from further consideration. 

                                            
2 § 51.1010 Serious area attainment Plan control strategy requirements 
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Á For purposes of evaluating the technological feasibility of a potential 
control measure, the District may consider factors including but not limited 
to a sourceôs processes and operating procedures, raw materials, physical 
plant layout, and potential environmental impacts such as increased water 
pollution, waste disposal, and energy requirements. 

Á For purposes of evaluating the economic feasibility of a potential control 
measure, the District may consider capital costs, operating and 
maintenance costs, and cost-effectiveness of the measure. 

Á The District shall submit to the EPA as part of its Serious area attainment 
plan submission a detailed written justification for eliminating from further 
consideration any potential control on the basis of technological or 
economic infeasibility.  

Á For potential measures demonstrating as not technologically or 
economically feasible to implement, a written justification shall include an 
explanation of how the criteria for determining the technological and 
economic feasibility of potential control measures are more stringent than 
its criteria for determining the technological and economic feasibility of 
potential control measures for RACM for the same sources.     

 
The control measure evaluations in this appendix go beyond the level of analysis 
required to satisfy Clean Air Act Serious Area attainment plan requirements, including 
BACM and BACT, as follows:  
 
V All emission source categories that emit direct PM2.5 or a significant PM2.5 

precursor (NOx) have been evaluated. 
V For each source category, source, or activity, an inventory of direct PM2.5 and 

PM2.5 precursors has been provided. 
V Measures in other NAAQS nonattainment areas are identified and evaluated in the 
ñPotential Regulatory Emission Reductionsò section of each control measure 
analysis. 

V A comprehensive list of control measures considered for each source category is 
included as a part of each control measure evaluation.  

V Building on the level of analysis required for a Moderate nonattainment plan, the 
control measure evaluations go beyond RACM by evaluating all potential control 
measures achieved in practice that can feasibly be implemented by the attainment 
date of 2025 

¶ Control measure commitments and dates are identified in Chapter 4.  
Measures implemented within 4 years of a Serious nonattainment 
classification are considered BACM, and associated control technologies are 
considered BACT.   

¶ Measures implemented after 4 years after the effective date of classification 
to Serious nonattainment are considered additional reasonable measures. 

V For measures determined not feasible, a thorough explanation of criteria used to 
make such determinations is provided. 

V For each technologically feasible measure, the following information is provided in 
regards to economic feasibility:  
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¶ The control efficiency by pollutant 

¶ The possible emission reductions by pollutant 

¶ The estimated cost per ton of pollutant reduced; and  

¶ A determination of whether the measure is economically feasible, including an 
explanation of the conclusion and quantitative supporting documentation 

V For each technologically and economically feasible control measure, a date for 
implementation of the rule or policy is included; the date for implementation of 
control measures relied on for the attainment demonstration shall be as early as 
feasibly practicable, and not later than the beginning of the attainment year.   

SIGNIFICANT PRECURSORS 

Pursuant to federal Clean Air Act §189(e), the sole explicit reference to the regulation of 
precursors in CAA Subpart 4, the control requirements applicable under plans 
addressing a PM2.5 NAAQS shall apply to major stationary sources of PM2.5 
precursors, except where EPA determines that such sources do not contribute 
significantly to PM2.5 levels which exceed the standard in the area.  CARB modeling 
performed for the development of this attainment Plan demonstrates that VOC, 
Ammonia, and SOx are not significant precursors for the formation of PM2.5 in the San 
Joaquin Valley (Appendix G).  Therefore, CARB and the District have excluded VOC, 
SOx, and ammonia from control requirements in the SIP.   
 
Even though the District is not required to evaluate ammonia as part of this Plan, this 
Appendix includes a full analysis of the potential control of ammonia sources, including 
an evaluation of BACM and MSM feasible for implementation in the Valley.   
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APPENDIX C ORGANIZATION AND EVALUATION  

Each control measure evaluation includes a discussion of the rule applicability and rule 
adoption/amendment history; an overview of the source category and affected sources; 
an emissions inventory table for the source category; a regulatory evaluation; a 
technological feasibility and cost-effectiveness analysis of any other potential BACM 
and MSM; and a summary of the evaluation findings.  The sections below elaborate in 
more detail with respect to the information included within each individual evaluation. 
 
Discussion  
This section provides an overview of rule applicability, identifies what types of emissions 
the rule controls, provides the rule adoption/amendment history, and discusses 
additional pertinent details, as necessary.   
 
Emissions Inventory  
Each emissions inventory table lists the annual average and wintertime average 
(November through April) PM2.5 and NOx emissions for the respective source category.  
The data provided in this section is a compilation of the data sources identified in the 
emission inventory appendix.  See Appendix B (Emission Inventory) for additional 
information.   
 
Source Category 
This section discusses what types of units, industries, or operations are included in the 
respective source category. 
 
How does the District Rule compare with federal and state rules and regulations? 
As part of the regulatory evaluation, District rules and source categories are compared 
to federal and state air quality regulations and standards, and the regulations and 
standards in other air districts.  The following regulations and guidelines are referenced 
in the comparisons:  
 
Federal Regulations ï Federal regulations include the following regulations and 
guidance documents:  

¶ Control Techniques Guidelines (CTG)3 

¶ Alternative Control Techniques (ACT)4  

¶ New Source Performance Standards (NSPS)5 

¶ National Emission Standards for Hazardous Air Pollutants (NESHAP)6 

¶ Maximum Achievable Control Technology (MACT)7  
 

                                            
3 EPA. Control Techniques Guidelines. Retrieved from http://www.epa.gov/groundlevelozone/SIPToolkit/ctgs.html  
4 EPA. Alternative Control Techniques. Retrieved from http://www.epa.gov/groundlevelozone/SIPToolkit/ctgs.html  
5 EPA. 40 CFR 60 ï Standards of Performance for New Stationary Sources (NSPS). Retrieved from 
http://www.tceq.state.tx.us/permitting/air/rules/federal/60/60hmpg.html  
6 EPA. 40 CFR 61 ï National Emission Standards for Hazardous Air Pollutants (NESHAPs). Retrieved from 
http://www.tceq.state.tx.us/permitting/air/rules/federal/61/61hmpg.html  
7 EPA. 40 CFR 63 ï Maximum Achievable Control Technology (MACT). Retrieved from 
http://www.tceq.state.tx.us/permitting/air/rules/federal/63/63hmpg.html  

http://www.epa.gov/groundlevelozone/SIPToolkit/ctgs.html
http://www.epa.gov/groundlevelozone/SIPToolkit/ctgs.html
http://www.tceq.state.tx.us/permitting/air/rules/federal/60/60hmpg.html
http://www.tceq.state.tx.us/permitting/air/rules/federal/61/61hmpg.html
http://www.tceq.state.tx.us/permitting/air/rules/federal/63/63hmpg.html
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State Regulations ï Generally, state regulations are specific to mobile sources and 
consumer products.  However, there are some California Health and Safety Code 
(CH&SC) requirements and CARB Airborne Toxic Control Measures (ATCM)8 that apply 
to stationary and area sources.  While most of the rules evaluated in this Plan do not 
have a state regulation associated with their source category, any relevant state 
guidelines are evaluated within this section.  

HOW DOES THE DISTRICT RULE COMPARE TO RULES IN OTHER AIR DISTRICTS? 

District staff compared analgous rules in other air districts to District rules for the control 
of emissions from PM2.5 and NOx source cateogies.  All potential BACM/MSM 
identified through this regulatory evaluation were thoroughly evaluated using the key 
factors identified in EPAôs 2016 Fine Particulate Matter National Ambient Air Quality 
Standards: State Implementation Plan Requirements; Final Rule, codified at 81 FR 
58009, to determine if potential opportunities qualify as BACM/MSM for the Valley. 
 
ADDITIONAL EMISSION REDUCTION OPPORTUNITIES  
The District reviewed the following areas to identify any additional potential 
BACM/MSM, exclusive of potential BACM/MSM evaluated in the ñRegulatory 
Evaluationò section: 
 

¶ Any emission reduction opportunities identified/considered in previously adopted 
District plans that were determined to be beyond RACT at that time. 

¶ New emission reduction opportunities adopted in California SIPs, SIPs in other 
states, or achieved in practice in other areas. 

 
All potential BACM/MSM identified were then thoroughly evaluated for technological and 
economic feasibility.  The District reviewed staff reports and studies from other air 
districts, EPA technical guidance documents, and applicable study data from the 
scientific community to assist in evaluating the technological and economic feasibility of 
potential BACM/MSM.  
 
EVALUATION FINDINGS 
This section completes the control measure evaluation and provides a summary of the 
Districtôs findings based on the control measure evaluation.   
  

                                            
8 California Air Resources Board (CARB). Airborne Toxic Control Measures (ATCMs). Retrieved from 
http://www.arb.ca.gov/toxics/atcm/atcm.htm  

http://www.arb.ca.gov/toxics/atcm/atcm.htm
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C.1 RULE 4103  (OPEN BURNING) 

DISCUSSION 
Historically, the practice for disposing of agricultural materials has been the open 
burning of the materials in the field.  Burning agricultural materials provides an 
economically feasible method for the timely disposal of these materials, helps prevent 
the spread of plant diseases, and controls weeds and pests.  The air quality impacts 
from open burning in the Valley have long been a significant concern for the District and 
Valley growers, and numerous measures have been successfully implemented over the 
years to minimize these impacts.   
 
Rule 4103 was originally adopted on June 18, 1992, to regulate and coordinate the use 
of open burning while minimizing smoke impacts on the public.  Rule 4103 has since 
been amended seven times and become progressively more stringent.  In 2003, 
California Senate Bill (SB) 705 (CH&SC Section (§) 41855.5 and 41855.6) established a 
schedule to phase out the open burning of agricultural material but provided for a 
postponement of the phase-out where justified by technical and economic impediments.  
The phase out requirements of SB 705 have been incorporated into Rule 4103 and 
were implemented beginning June 1, 2005.  The District also operates a comprehensive 
Smoke Management System (SMS) to manage open burning and only allow the limited 
amount of burning that is still permissible to take place on days with favorable 
meteorology and in amounts that will not cause a significant impact on air quality.  Due 
to the management of open burning under the Districtôs comprehensive SMS, modeling 
conducted for the development of this Plan demonstrates that additional emission 
reductions from this source category would not significantly contribute to attainment of 
the applicable PM2.5 standards. 

EMISSIONS INVENTORY 
POLLUTANT 2013 2017  2019 2020 2022 2023 2024 2025 2026 2028 
 

 Annual Average - Tons per day  
PM2.5 2.27 2.25  2.24 2.23 2.22 2.22 2.21 2.21 2.20 2.19 

NOx 1.60 1.59  1.58 1.57 1.57 1.56 1.56 1.55 1.55 1.54 
 

 Winter Average - Tons per day  

PM2.5 3.46 3.43  3.42 3.41 3.40 3.39 3.38 3.37 3.36 3.35 

NOx 2.44 2.41  2.40 2.39 2.38 2.38 2.37 2.36 2.36 2.35 

SOURCE CATEGORY 
The Valley, in adherence with SB 705, has the toughest restrictions on agricultural 
burning in the state.  Rule 4103 was last amended on April 5, 2010, to incorporate the 
final provisions of the SB 705 phase out schedule directly into the rule to more efficiently 
allow the District, with the concurrence of CARB, to consider the feasibility of non-
burning alternatives for specific crops and materials and postpone burn prohibitions 
where it is determined there are no feasible alternatives.   
 
Through Rule 4103, the District no longer allows the burning of field crops (with the 
exception of a certain percentage of rice), prunings (with the exception of pome fruit 
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prunings, and a limited amount of surface harvested pruning acreage), and orchard 
removals (with the exception of small acreage removals, vineyard removals, pome fruit 
removals, and citrus removals).  A limited amount of additional burning is allowed for 
disease prevention, noxious weeds, ditch banks and canals, ponding and levee banks, 
and diseased beehives, provided rule requirements are met and meteorological 
conditions are appropriate. 
 
Rule 4103 also contains requirements for collecting, sorting, drying, and igniting 
agricultural materials; the timing, monitoring, and maintenance of burns; and specific 
requirements for field crop burning, ditch bank and levee maintenance, contraband 
materials, Russian thistle (tumbleweeds), and diseased materials.  Additionally, the rule 
details a set of conditions that must be met for a burn permit to be issued.  
 
Smoke Management System (SMS)  
The District uses the SMS to manage the Valleyôs remaining open burning of 
agricultural crops and materials.  On a daily basis, the District analyzes projected local 
meteorology, the air quality conditions, the atmospheric holding capacity, the amount of 
burning already approved in a given area, and the potential impacts on downwind 
populations.  Through the results of this daily analysis, the District uses the SMS to 
manage 97 Valley burn zones (see Figure C-1) and allocates daily burning allowances if 
appropriate.  This approach ensures the District limits the distribution of air pollutant 
emissions from open burning temporally and spatially, providing flexibility of burn days 
for growers while minimizing the impact on the public. 
 
Properly managed burning allocations under the SMS ensures that air quality impacts, 
health impacts, and public nuisance from open burning of agricultural materials are 
minimized to the fullest extent feasible. 
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Figure C-1  Agricultural Burn Zones Defined in the District SMS 
 

 

HOW DOES DISTRICT RULE 4103 COMPARE WITH FEDERAL AND STATE RULES AND 

REGULATIONS? 
 
Federal Regulations 
There are no EPA CTG, ACT, NSPS, NESHAP, or MACT requirements for this source 
category. 
 
State Regulations 

¶ CH&SC §41850-41866 (Agricultural Burning) 

¶ 17 CCR §80100-80330 (Smoke Management Guidelines for Agricultural and 
Prescribed Burning) 

 
The requirements of the above state regulations are implemented through Rule 4103.  
The District has continued to work closely with Valley stakeholders to identify feasible 
alternatives to open burning of various agricultural materials and to meet its legal 
obligation under state law.  Unlike other areas of the state that are prohibited from 
banning agricultural burning,9 the District is required to phase out agricultural burning in 
accordance with CH&SC §41855.5, and has done so for most crop categories.  In 
addition to the requirements of CH&SC §41855.5, state law requires the District to 

                                            
9 CH&SC Ä41850 requires that ñagricultural burning be reasonably regulated and not prohibited.ò 
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postpone the burn prohibition dates for specific types of agricultural material if the 
District makes three specific determinations and CARB concurs.10  The determinations 
are: (1) there are no economically feasible alternatives to open burning for that type of 
material; (2) open burning for that type of material will not cause or substantially 
contribute to a violation of an air quality standard; and (3) there is no long-term federal 
or state funding commitment for the continued operation of biomass facilities in the 
Valley or the development of alternatives to burning. 
 
The District has prepared three reports on agricultural burning activities in the Valley 
since 2010.  The reports have evaluated every crop category for feasible alternatives to 
open burning and provided recommendations for allowing or prohibiting the open 
burning of each crop category as outlined by the Senate Bill.   
 

¶ 2010 Final Staff Report and Recommendations on Agricultural Burning.  After 
working extensively with stakeholders to understand viable alternatives to open 
burning and the associated costs, the District provided recommendations for 
allowing or prohibiting the open burning of specific agricultural material 
categories.  CARB provided a 2-year concurrence on District recommended 
postponements, based on the lack of feasible alternatives to open burning.   

¶ 2012 Update: Recommendations on Agricultural Burning.  The 2012 report 
showed that in the two years since the 2010 report, there had been no significant 
changes in the economic feasibility of alternatives to agricultural burning, the 
amount of agricultural materials accepted at biomass facilities continued to 
fluctuate based on market conditions, and there were no long-term federal or 
state funding commitments for the operation of biomass facilities or development 
of alternatives to burning.  CARB provided an additional 3-year concurrence on 
the Districtôs recommended postponements, based on the continued lack of 
feasible alternatives to open burning. 

¶ 2015 Agricultural Burning Review.  The 2015 report demonstrated continued lack 
of feasible alternatives, a failing biomass industry resulting in less acceptance of 
agricultural materials, and a continued lack of long-term federal or state funding 
commitments for the operation of biomass facilities of development of 
alternatives to open burning.  CARB concurred with the Districtôs findings. 

 
The next report will be conducted in 2020.  This analysis will contain a comprehensive 
analysis of the feasibility of alternatives to open burning for different crop categories, 
including costs and availability of emerging technologies.  Once completed the report 
will be submitted to CARB for their review and concurrence.   

                                            
10 CH&SC §41855.6 
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HOW DOES DISTRICT RULE 4103 COMPARE TO RULES IN OTHER AIR DISTRICTS? 
 
BAAQMD  

¶ BAAQMD Regulation 5 (Open Burning) (Amended June 19, 2013) 
 

 SJVAPCD BAAQMD 

Applicability Open burning conducted in the San 
Joaquin Valley Air Basin, with the 
exception of prescribed burning and 
hazard reduction burning (regulated under 
District Rule 4106) 

Open burning in the BAAQMD 

Exemption Fires used for cooking, campfires, and 
religious fires where the fuel is clean, dry 
wood or charcoal are exempt.  
Emergency burning by a fire agency, the 
respectful burning of an unserviceable 
American flag, bags used for agricultural 
chemicals, and raisin trays are also 
exempted.  Specific exemptions and 
provisions for burning contraband and 
emergency agricultural burns that would 
cause economic loss if denied.   

Fires set only for cooking of food for 
human beings; fires burning as safety 
flares or for the combustion of waste 
gases;  the use of flame cultivation when 
the burning is performed with LPG or 
natural gas-fired burners designed and 
used to kill seedling grass and weeds 
and the growth is such that the 
combustion will not continue without the 
burner;  fires set for the purposes of fire 
training using one gallon or less of 
flammable liquid per fire; further 
requirements for conditional exemptions 
(similar to SJV). 

Requirements No burning of garbage or other materials. 
Burning shall be allocated by the APCO 
dependent on dispersion conditions and 
shall avoid negative impacts to receptors.  
No permit shall be issued for the burning 
of the following categories of agricultural 
waste, except for crops covered by 
Section 5.5.2: 
5.5.1.1 Field Crops, 
5.5.1.2 Prunings, 
5.5.1.3 Weed Abatement, except for 
categories covered by Section 5.5.3, 
5.5.1.4 Orchard Removals, 
5.5.1.5 Vineyard Removal Materials, 
5.5.1.6 Surface Harvested Prunings, and 
5.5.1.7 Other Materials.  
 
Additional requirements for burning times, 
drying times, contraband burning. Permit 
required for the burning of Russian 
Thistle, and a conditional burning permit 
required for diseased materials with 
specific requirements, burn plans required 
for fire suppression training, burning of 
contraband, BMP selection required for 
weed maintenance.  

No specific crop phase-outs or bans. 
Recreational fires allowed on non-
curtailment days; on permissive burn 
days the following fires are allowed with 
permission from the APCO (specific 
requirements for each category): disease 
and pest, crop replacement, orchard 
pruning and attrition, double cropping 
stubble, stubble, hazardous materials 
(hazard reduction burning), fire training, 
flood debris, irrigation ditches, flood 
control, range management, forest 
management, marsh management, 
contraband, filmmaking, and public 
exhibition.   

 



2018 Plan for the 1997, 2006, and 2012 PM2.5 Standards                                 November 15, 2018 

 

C-20                                                           Appendix C: Stationary Source Control Measure Analyses 

SCAQMD 

¶ SCAQMD Rule 444 (Open Burning) (Amended July 12, 2013) 
 

The District evaluated the requirements contained within SCAQMDôs Rule 444 and 
found no requirements that were more stringent than those already in Rule 4103.  
SCAQMD Rule 444 was last amended on July 12, 2013 to expand rule applicability to 
include beach burning.  The amendments apply to sources that do not exist within 
Districtôs boundaries, and therefore are unnecessary to be required in the Valley to 
satisfy BACM or MSM requirements.  Rule 444 also restricts burning on residential 
wood combustion curtailment days.  This is a practice that has already been 
implemented by the District through the Smoke Management System procedures, and 
which is also included in District Rule 4103, Section 5.2, whereby ñthe APCO shall 
allocate burning based on the predicted meteorological conditions and whether the total 
tonnage to be emitted would allow the volume of smoke and other contaminants to 
cause a public nuisance, impact smoke-sensitive areas, or create or contribute to an 
exceedance of an ambient air quality standard.ò  District Rule 4103 is as stringent as, or 
more stringent than, SCAQMD Rule 444. 
 

 SJVAPCD SCAQMD 

Applicability Open burning conducted in the 
San Joaquin Valley Air Basin, with 
the exception of prescribed 
burning and hazard reduction 
burning  

Agricultural burning, disposal of Russian 
thistle, prescribed burning, fire 
prevention/suppression training, open 
detonation or use of pyrotechnics, fire hazard 
removal, disposal of infectious waste, other 
than hospital waste, research of testing 
materials, equipment or techniques, disposal of 
contraband, residential burning, beach burning 

Exemption Fires used for cooking, campfires, 
and religious fires where the fuel is 
clean, dry wood or charcoal are 
exempt. Emergency burning by a 
fire agency, the respectful burning 
of an unserviceable American flag, 
bags used for agricultural 
chemicals, and raisin trays are 
also exempted.  Specific 
exemptions and provisions for 
burning contraband and 
emergency agrcultural burns that 
would cause economic loss if 
denied.   

Fire suppression training by fire agencies, 
open burning to protect crops from freezing 
(requires emergency burn plan to be 
submitted), open burning on islands located 15 
miles or more from the mainland, fireworks 
displays, explosives detonation, recreational 
fires/ceremonial fires.  Food prep fires and fires 
ñfor warmth at social gatheringsò are allowed.   

Requirements No burning of garbage or other 
materials. Burning shall be 
allocated by the APCO dependent 
on dispersion conditions and shall 
avoid negative impacts to 
receptors.  
 
No permit shall be issued for the 
burning of the following categories 
of agricultural waste, except for 
crops covered by Section 5.5.2: 
5.5.1.1 Field Crops, 

No specific crop phase outs or bans. Burning 
of waste/garbage is prohibited. No burning 
unless it is a permissive burn day or a marginal 
burn day on which burning is permitted in the 
applicable source/receptor area and such 
burning is not prohibited by the applicable 
public fire protection agency. Specific 
requirements for burn authorization requests 
and permit conditions for each category of 
burning (similar to SJV).  
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 SJVAPCD SCAQMD 

5.5.1.2 Prunings, 
5.5.1.3 Weed Abatement, except 
for categories covered by Section 
5.5.3, 
5.5.1.4 Orchard Removals, 
5.5.1.5 Vineyard Removal 
Materials, 
5.5.1.6 Surface Harvested 
Prunings, and 
5.5.1.7 Other Materials.  
Additional requirements for burning 
times, drying times, contraband 
burning. Permit required for the 
burning of Russian Thistle, and a 
conditional burning permit required 
for diseased materials with specific 
requirements, burn plans required 
for fire suppression training, 
burning of contraband, BMP 
selection required for weed 
maintenance.  

 

SMAQMD 

¶ SMAQMD Rule 501 (Agriculture Burning) (Amended April 3, 1997) 
The District evaluated the requirements contained within SMAQMDôs Rule 501 and 
found no requirements that were more stringent than those already in Rule 4103. 
 

 SJVAPCD SMAQMD 

Applicability Open burning conducted in the San 
Joaquin Valley Air Basin, with the 
exception of prescribed burning and 
hazard reduction burning  

Agricultural burning, including: agricultural 
waste (trees, prunings, rice straw and 
stubble,  field crop residue) disease 
prevention, range improvement, 
wildlife/game habitat, irrigation system 
management, forest management, wild 
land vegetation management, paper 
containers of agricultural chemicals 

Exemption Fires used for cooking, campfires, 
and religious fires where the fuel is 
clean, dry wood or charcoal are 
exempt. Emergency burning by a fire 
agency, the respectful burning of an 
unserviceable American flag, bags 
used for agricultural chemicals, and 
raisin trays are also exempted.  
Specific exemptions and provisions 
for burning contraband and 
emergency agricultural burns that 
would cause economic loss if 
denied.   

Similar exemptions as Valley for 
agricultural operations, including burning of 
bags used for agricultural chemicals and 
emergency agricultural burns which would 
cause economic loss if denied.   
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 SJVAPCD SMAQMD 

Requirements No burning of garbage or other 
materials.  Burning shall be allocated 
by the APCO dependent on 
dispersion conditions and shall avoid 
negative impacts to receptors.  
 
No permit shall be issued for the 
burning of the following categories of 
agricultural waste, except for crops 
covered by Section 5.5.2: 
5.5.1.1 Field Crops, 
5.5.1.2 Prunings, 
5.5.1.3 Weed Abatement, except for 
categories covered by Section 5.5.3, 
5.5.1.4 Orchard Removals, 
5.5.1.5 Vineyard Removal Materials, 
5.5.1.6 Surface Harvested Prunings, 
and 
5.5.1.7 Other Materials.  
 
Additional requirements for burning 
times, drying times, contraband 
burning. Permit required for the 
burning of Russian Thistle, and a 
conditional burning permit required 
for diseased materials with specific 
requirements, burn plans required for 
fire suppression training, burning of 
contraband, BMP selection required 
for weed maintenance.  

No specific crop phase outs or bans 
(subject to air basin-wide rice burning 
reduction) 
 
Permit holder must contact District for 
permission to burn and ensure that it is not 
a No Burn day, and must contact the fire 
protection agency having jurisdiction over 
the burn location.   
 
Specific drying time requirements for 
different agricultural materials (similar to 
SJV) 

 
VCAPCD 

¶ VCAPCD Rule 56 (Open Burning ) (Amended November 11, 2003) 

¶ The District evaluated the requirements contained within VCAPCDôs Rule 56 and 
found no requirements that were more stringent than those already in Rule 4103.  

 
 SJVAPCD VCAPCD 

Applicability Open burning conducted in the San 
Joaquin Valley Air Basin, with the 
exception of prescribed burning and 
hazard reduction burning  

Combustible materials in open outdoor 
fires 

Exemption Fires used for cooking, campfires, 
and religious fires where the fuel is 
clean, dry wood or charcoal are 
exempt. Emergency burning by a fire 
agency, the respectful burning of an 
unserviceable American flag, bags 
used for agricultural chemicals, and 
raisin trays are also exempted.  
 
Specific exemptions and provisions 
for burning contraband and 
emergency agricultural burns that 

This rule shall not apply to open 
outdoor fires used only for the heating 
or cooking of food for human 
consumption or for recreational 
purposes when such fires are confined 
to a fireplace or barbecue pit.  Flag 
burning, fire suppression training, fire 
agency/public officer allowed to set 
fires to reduce hazards as needed 
(similar to SJV).  
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 SJVAPCD VCAPCD 

would cause economic loss if 
denied.   

Requirements No burning of garbage or other 
materials. Burning shall be allocated 
by the APCO dependent on 
dispersion conditions and shall avoid 
negative impacts to receptors.  
 
No permit shall be issued for the 
burning of the following categories of 
agricultural waste, except for crops 
covered by Section 5.5.2: 
5.5.1.1 Field Crops, 
5.5.1.2 Prunings, 
5.5.1.3 Weed Abatement, except for 
categories covered by Section 5.5.3, 
5.5.1.4 Orchard Removals, 
5.5.1.5 Vineyard Removal Materials, 
5.5.1.6 Surface Harvested Prunings, 
and 
5.5.1.7 Other Materials.  
 
Additional requirements for burning 
times, drying times. Permit required 
for the burning of Russian Thistle, 
and a conditional burning permit 
required for diseased materials with 
specific requirements, burn plans 
required for fire suppression training, 
burning of contraband, BMP 
selection required for weed 
maintenance.  

No specific crop phase-outs or bans. 
 
Permit required for open burning, 
burning only allowed on permissive 
burn days.  
 
Open burning is allowed for the 
following purposes only: 
a. The disposal of agricultural wastes 
in the pursuit of agricultural operations. 
b. Range improvement burning. 
c. Wildland vegetation management 
burning. 
d. Levee, reservoir or ditch 
maintenance. 
e. The disposal of Russian thistle 
(Salsola kali or tumbleweed). 
 
Specific burn times, drying times, and 
permit conditions also specified 
(similar to SJV). 

ADDITIONAL EMISSION REDUCTION OPPORTUNITIES  
As demonstrated above, in adherence with applicable state laws instituted under 
SB705, the San Joaquin Valley has the toughest restrictions on agricultural burning in 
the state.  The District regulations have phased out the burning of all field crops (with 
the exception of rice), almost all prunings, and almost all orchard removals.   
 
Until 2014, the restrictions imposed by the District resulted in an 80% reduction in the 
open burning of agricultural waste in the Valley.  The exceptional drought conditions 
that the Valley experienced from 2012 to 2016 resulted in hundreds of thousands of 
acres of orchards, vineyards and other agricultural crops being fallowed or removed.  
These conditions, paired with the demise of the biomass industry which had previously 
provided the primary alternative to agricultural burning for a significant amount of the 
agricultural waste generated in the Valley, has created a severe waste disposal issue.  
Additionally, there are currently no long-term federal or state funding commitments to 
support the operation of biomass facilities or development of alternatives to open 
agricultural burning.  The combination of these factors has resulted in an increase in 
open burning over the past several years and threatens the Districtôs ability to continue 
to maintain broad restrictions on open burning of agricultural waste into the future due to 
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the lack of feasible alternatives capable of handling the volume of agricultural waste 
generated in the Valley each year.   
 
Finding technologically feasible, cost-effective alternatives to open burning of 
agricultural waste is mandated by law if the current prohibitions are to be retained.  
Under CH&SC Section 41855.6, the District may postpone burn restrictions for any 
category of agricultural waste crop where all the following apply: 

¶ There is no economically feasible alternative means of eliminating the waste 

¶ There is no long-term federal or state funding commitment for the continued 
operation of biomass facilities or development of alternatives to burning 

¶ The continued issuance of burn permits will not cause or substantially contribute 
to a violation of any air quality standard 

 
As noted above, biomass power plants have historically provided the main alternative to 
the open burning of agricultural waste.  Biomass burning of agricultural material has 
been preferable to open burning as it combusts the material more completely, results in 
fewer emissions, and provides an alternative source of renewable energy in the Valley.  
 
Disposal of Agricultural Materials Severely Impacted by Biomass Power Plant 
Shutdowns  

The biomass industry is primarily the product of the Public Utility Regulatory Policy Act 
(PURPA) which was enacted in 1978 at the height of the energy crisis to promote the 
use of alternative nonutility power generation.  Today, these facilities are fully 
depreciated and have lost, or are nearing the ends of, their long-term contracts to sell 
their power to the utilities.  In addition, biomass facilities are facing numerous obstacles 
to remain in operation including price disadvantage, demand for intermittent power 
instead of baseload power, and lack of federal and state funding.  
 
Much has changed in the energy markets since PURPA was implemented.  Natural gas 
has replaced oil for electricity generation, and supplies of natural gas have increased, 
driving down the wholesale cost of electricity.  California has adopted a Renewable 
Portfolio Standard (RPS) that requires 33% of the power that is purchased by utilities be 
renewable.  This has driven competition to fill the renewable energy needs of the state.  
Under the RPS, Investor Owned Utilities (IOUs) have tended to favor lower cost 
intermittent sources of renewable power, such as solar and wind.  This has left the 
biomass industry in a position where the power that they produce is not desirable, since 
most biomass plants provide baseload power instead of intermittent power, and the 
current rate being paid for power does not allow them to remain viable.  
 
Given the current energy policy, the biomass industry does not compete well under the 
current procurement policies of the stateôs IOUs.  Historically, the biomass facilities 
have demanded 12-13 cents per kilowatt-hour, which has been necessary to retain 
economic viability.  Pricewise, this places biomass facilities at a competitive 
disadvantage with other renewable fuels that can be procured at a much lower cost.  
Under the stateôs RPS, program pricing information is confidential; however, anecdotal 
evidence is that currently the IOUs are purchasing power from solar and wind facilities 
at approximately 8 cents per kilowatt-hour.  
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Another factor that negatively impacts the competitive position of biomass-generated 
power is the fact that such plants provide ñbaseloadò power.  As baseload generators, 
biomass facilities cannot produce power that can be turned on quickly, and therefore, 
cannot meet the power systemôs demand for ñramping services.ò  The demand for 
ramping services is compounded by continued increase in the use of wind and solar 
renewable sources, which is partially triggered by the stateôs RPS goals.  If current 
trends persist, this issue will worsen in the future.  It is estimated that by 2020, solar and 
wind will account for three-quarters of the stateôs renewable power and 20% of the 
stateôs total electricity supply.  The net effect of this is a further transition away from 
baseload generators to more flexible generators that can be turned on and off when 
needed.  Under this scenario, not only do biomass facilities have difficulty competing 
directly on price, but they also do not provide the type of power that is desired.  While 
under this scenario the state can meet its renewable power goals, the potential loss of 
biomass plants can impact the stateôs broader greenhouse gas reduction goals under 
AB 32 by increasing greenhouse gas (GHG) emissions in sectors that currently rely on 
biomass plants for disposal of materials including the agricultural industry, landfills, and 
forests.  
 
The biomass industry has long relied on a combination of state and federal financial 
incentives to directly support their relatively higher production costs.  These incentives 
have ranged from tax credits to monetary grants, which have all expired over the last 
decade.  Examples of these programs include the federal Renewable Electricity 
Production Tax Credit (expired in 2013), the state Existing Renewable Facilities 
Program (expired in 2011), and the state Biomass-to-Energy Incentive Grant Program 
(expired in 2003).  With the expiration of these programs, there are currently no long-
term federal or state funding commitments for the operation of biomass facilities. 
 
Since 2012, six Valley biomass facilities have shut down operations and now only five 
remain in operation.  In 2015, the District took actions aimed at short- and long-term 
measures to alleviate the effect on agricultural growers of the biomass capacity shortfall 
in the Valley and to identify other alternatives to agricultural open burning.  The District 
convened a workgroup with agricultural representatives to explore and advance waste 
disposal techniques as alternatives to open burning and traditional biomass power 
plants.  In addition, the District requested that the Governor direct the California Public 
Utilities Commission to recognize the societal benefits of existing biomass facilities and 
their role in reducing emissions from agricultural open burning, and to extend Power 
Purchase Agreements with existing biomass facilities at current pricing levels.  
 
Traditional biomass power plants need significant funding and legislative support, both 
of which are in short supply given stateôs current energy policies.  The industry is on life 
support and is receiving some limited assistance due to the Governorôs proclamation 
that ordered CPUC and California Energy Commission to enter into contracts with 
existing bioenergy facilities to take feedstock from high-hazard zones.  The District has 
not supported this approach as it shifts emissions from high altitude forests to the 
communities on the Valley floor.  Further complicating the issue for traditional biomass 
power plants is the opposition they face from local communities.  Many of these facilities 
are located in or near disadvantaged communities and community members and 
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advocates have been critical of the emissions from these plants being concentrated in 
these communities.   
 
Beyond Most Stringent Measures: District Efforts to Advance Alternatives  
The loss of Valley biomass facilities has considerably reduced the available options to 
dispose of woody agricultural material.  Additionally, the extreme drought conditions that 
the Valley experienced from 2012 to 2016 resulted in hundreds of thousands of acres of 
orchards, vineyards and other agricultural crops to be fallowed or removed and replaced 
with other crops.  As a result, many agricultural growers have lost the primary 
economically feasible disposal option for agricultural material and there has been an 
extreme build-up of agricultural waste material in the Valley.   
 
As a part of District efforts to identify and advance cleaner alternatives to open burning 
of agricultural waste, in November of 2017 the District held the Central Valley Summit 
on Alternatives to Open Burning of Agricultural Waste to bring together Valley growers, 
researchers/experts, representatives from the biomass power industry, representatives 
from new and developing technology vendors, and Valley stakeholders.  The Summit 
demonstrated that additional research and resources are necessary to propel forward 
several emerging technologies and practices which may offer feasible alternatives to 
open burning in the future.  
 
The District has identified soil incorporation of woody biomass, composting, various 
scales of biomass-to-power technologies, and air curtain burners as potential measures 
which were evaluated for technological and economic feasibility of implementation in the 
Valley.  These measures are further discussed below.  
 
Soil Incorporation of Woody Waste  
Research has shown that soil re-incorporation is an effective means to utilize 
agricultural wood waste and that benefits may result from this practice in certain 
situations, including increased carbon content of soils and increased crop yield after the 
wood has fully decomposed.[1]  However, researchers and farmers that have 
experimented with the practice highlighted the high costs of soil incorporation, the need 
to further understand feasibility of this practice with different crop and soil types, and the 
need to assess and understand the net emissions impact (combustion and dust 
emissions) associated with implementing this practice effectively.  Due to the lack of full 
understanding of the potential disease and pest risks of this practice, as presented in 
scientific research,[2]  the District will work to support further research to understand life-
cycle emissions and potential pest infestation issues to help evaluate whether this 
practice could be recommended as a feasible alternative to open burning on a case-by-
case basis. 
 

                                            
[1] Holtz, B. (2017).  Whole-Orchard Recycling Can Sequester Carbon and Improve Soil Fertility.  Resource Magazine, 
24(4), 8-11. 
[2] Holtz, B. A., Doll, D., Brooks, K., Martin-Duvall, T., Haanen, D., & Browne, G. (2009).  Orchard Carbon Recycling 
and Replant Disease.  Research Proceedings (USA: Almond Board of California), 195-199. 
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Composting 
District evaluation of composting has shown that composting is not technologically 
feasible as a large-scale alternative to open burning.  Aggressive state policy designed 
to divert urban organic waste from landfills has led to the need to significantly expand 
composting infrastructure to meet legislative deadlines, limiting the ability of composting 
facilities to accommodate increased woody material from agricultural operations.  
Implementing composting solutions, either on farm or at local compost facilities, face 
permitting challenges and regulatory impediments as these operations increase VOC 
and methane emissions, and may pose water quality risks as well, if not properly 
controlled and mitigated.   
 
There are also cost-effectiveness issues which would need to be addressed in using 
large scale composting to process agricultural waste.  The costs of landfilling or 
composting the agricultural material involves transporting the material off-site to a 
landfill or composting site that will accept them.  A local bio solids compost site 
indicated that some agricultural waste would be acceptable for composting; however, 
they do not have space for any of this material at present.  A compost operator in Kern 
County indicated that the problem for composters is a shortage of nitrogenous materials 
(and water).  Taking on more wood waste (a carbonaceous material) would only make 
the carbon to nitrogen ratio worse (i.e., higher), hence, it would be unlikely that any 
composters would accept this material at any price due to the current surplus of woody 
material in the Valley.  
 
Advanced Biomass-to-Power Technologies   
Next generation bioenergy solutions appear to be on the verge of broader deployment, 
but currently do not present a feasible alternative to open burning.  While advancements 
in bioenergy solutions are moving rapidly and technologies are becoming closer to 
commercialization, more certainty about the availability of pipeline or electrical 
interconnection is necessary to assist with securing investments needed to get these 
projects off the ground.  The Central Valley Summit included representatives from a 
broad range of technologies which included on-farm, off-site and transportable solutions 
covering large and small-scale electrical power production, renewable natural gas 
pipeline injection, and transportation fuel production.  
 
Cellulosic ethanol is an advanced next-generation biofuel that can be made from 
agricultural wastes, wood chips, switch grass, corn stover, forest wastes, fast-growing 
trees, and other plant material.  Currently, ethanol produced in the United States is most 
commonly made from corn kernels.  In the United States, corn ethanol is primarily used 
as an alternative or additive to gasoline.  Advanced biofuels are those that do not rely 
on the starch in corn kernels.  Production of large quantities of ethanol from woody 
biomass will likely require the use of chemical treatment or enzymes to speed the 
breakdown of the cellulose in the biomass.  Currently, the production of cellulosic 
ethanol is still in the demonstration phase of development.  
 
Pyrolysis is a possible path to convert agricultural biomass to higher value products.  
Pyrolysis is the heating of an organic material, such as biomass, in the absence of 
oxygen.  It is the first step of producing a flammable gas called synthetic gas (syngas).  
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Burning syngas to produce power offers certain advantages over directly burning the 
biomass because the gas can be cleaned and filtered to remove problematic chemical 
compounds.  Using syngas is also potentially more efficient than direct combustion of 
biomass because the gas can be combusted at higher temperatures.  Syngas can also 
be used to produce methanol and hydrogen, or converted into a liquid fuel.  This is a 
viable alternative for farm-scale or small-scale power production, with lower emissions 
than existing biomass combustion power plants.  There are currently only a few 
operational units in California, including two in the Valley.   
 
Gasification/Cogeneration Plant Cost Data:  
The International Renewable Energy Agency (IRENA) publication, Renewable Energy 
Technologies: Cost Analysis Series (June 2012), includes costs for gasification 
technologies.  The following rough cost estimates were derived from the data included 
in the IRENA publication.   
 

Equipment Type 

Approximate Capital 

Cost (including 

installation, 

equipment, site 

upgrades) 

Annual 

Maintenance and 

Operating* 

Fuel Cost 

(including 

Transportation)** 

Gasifier Powering a 

50 MW Gas Turbine 

~650 short tons/day 

of biomass fuel 

$57,805,000 $2,601,225/year $3,153,000/year 

Gasifier powering a 4 

MW ICE 

~50 tons/day of 

biomass fuel 

$1,778,400 $80,028/year $158,080/year 

Gasifier Powering a 

600 kW CHP system  

~8 tons/day of 

biomass fuel 

$907,200 $40,824/year $59,875/year 

*Pursuant to the publication, the annual maintenance and operating cost ranges from 3% to 6% of the Capital Cost.  4.5% was used to estimate 

the annual maintenance and operating costs (which donôt include the fuel and fuel transportation costs).  

** Fuel and transportation costs vary greatly from one country to the next and one site to the next.  Therefore, the accuracy of the estimate from 

the IRENA document may not be entirely representative of Valley sources.  

Due to the high cost of the purchase and installation of these technologies, most of 
these types of projects have required funding from state, local, and federal 
governments.  Questions remain as to whether these projects would be self-sustaining 
over the long term without incentives.   
 
The District will make every effort to support the deployment of new technologies 
through incentive programs.  Additionally, the District has an ongoing Technology 
Advancement Program solicitation to support the commercialization of technologies that 
provide alternatives to the open burning of biomass.  Refer to Appendix F for a 
discussion of the Districtôs Technology Advancement Program.   
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Air Curtain Burners 
Air curtain burners may serve as a viable alternative to reducing emissions from open 
burning of agricultural waste.  Air curtain burners have been shown to be up to 80% 
cleaner than open burning of wood waste, and when coupled with the Districtôs smoke 
management systems have the potential to manage emissions from the disposal of 
agricultural waste very effectively.  However, the process rate of these units (1 to 5 
tons/hr) may limit the effectiveness of air curtain burners as a feasible alternative 
capable of handling the volume of agricultural waste generated in the Valley each year 
as it may take several units operating for multiple days just to process even small 
acreage removals.  Nonetheless, the District is working to facilitate the use of air curtain 
burners to dispose of agricultural material under certain scenarios in combination with 
the Districtôs smoke management systems.  
 
The District will continue to evaluate alternatives to open burning of agricultural waste 
and will support the implementation of clean alternatives where technologically and 
economically feasible.   

EVALUATION FINDINGS 
District Rule 4103 remains more stringent than requirements for analogous rules in 
other regions and currently meets or exceeds RACM, BACM, and MSM level 
requirements for this source category.  Additionally, due to the management of open 
burning under the Districtôs comprehensive SMS, modeling conducted as part of this 
Plan demonstrates that this source category does not significantly contribute to 
attainment of the applicable PM2.5 standards.  District analysis has confirmed for the 
development of this Plan that there continues to be a lack of feasible alternatives for 
open burning for the crop categories identified and there continues to be a lack of long-
term federal and state funding commitments for the continued operation of biomass 
facilities in the Valley or development of alternatives to open burning as required by 
state law to phase out open burning of agricultural waste.   
 
Despite the insignificant effect of this source category on attainment of the applicable 
PM2.5 standards and the lack of feasible alternatives to open burning, the District 
intends to maintain the restrictions currently contained within the rule while continuing to 
undertake efforts aimed at the development and deployment of feasible alternative 
technologies and practices to reduce open agricultural burning in the Valley.  The 
District efforts will be conducted in close coordination with USDA-NRCS, agricultural 
sources, and researchers through established processes such as the Agricultural 
Technical Subcommittee.  These efforts include the pursuit of the following:   
 

¶ Continued implementation the Districtôs Smoke Management System safeguards 
to ensure no adverse air quality impact from authorized agricultural open burning.  

¶ Exploring the feasibility of utilizing air curtain burners subject to the Districtôs 
Smoke Management System safeguards as an extension of agricultural 
operations.  

¶ Continued support for state and federal financial assistance to promote cleaner 
alternatives for the disposal of agricultural waste.  
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¶ Development of new incentive programs to promote the development and 
deployment of emerging cleaner alternatives to the open burning of agricultural 
waste.  In designing these programs, priority will be given to on-the-farm and 
scalable technologies including soil incorporation, advanced gasification 
technologies, and other alternatives, considering the full life-cycle of criteria 
pollutant emissions and associated impacts on air quality when assessing the 
feasibility of alternatives to open burning.  
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C.2 RULE 4104  (EMISSIONS FROM THE REDUCTION OF ANIMAL MATTER) 

DISCUSSION 
Adopted in 1992, Rule 4104 limits the air contaminants from operations used for the 
reduction of animal matter by requiring gases, vapors, and gas-entrained effluent from 
the process to be incinerated at temperatures not less than 1200 degrees Fahrenheit or 
processed in an equally effective manner.  Combustion units, the remaining portion of 
the operation that produces emissions, are regulated by other District rules; as such, 
those emissions are controlled by, and accounted for, as a part of other District rules. 
 
EMISSIONS INVENTORY 
POLLUTANT 2013 2017 2019 2020 2022 2023 2024 2025 2026 2028 
 

Annual Average - Tons per day  
PM2.5 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

NOx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 

Winter Average - Tons per day  

PM2.5 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 

NOx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SOURCE CATEGORY 
The reduction of animal matter source category includes rendering, cooking, drying, 
dehydration, digesting, evaporating, and protein concentration processes.  The criteria 
pollutant emissions from this category are relatively small.  The primary source of 
concern from this source category is odor, which is minimized through a venturi 
scrubber, cyclone, or packed bed scrubber for particulate matter control followed by a 
thermal oxidizer for VOC control.  These facilities generally use steam from a boiler 
(indirect-fired) or a rotary dryer (direct-fired) for their operations, which generates NOx 
emissions from these combustion units; these combustion units are regulated by other 
District rules.  There are currently seven active permitted units in the Valley.   

HOW DOES DISTRICT RULE 4104 COMPARE WITH FEDERAL AND STATE RULES AND 

REGULATIONS? 
 
Federal Regulations 
There are no EPA CTG, ACT, NSPS, NESHAP, or MACT requirements for this source 
category.   
 
State Regulations 
There are no state regulations applicable to this source category. 
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HOW DOES DISTRICT RULE 4104 COMPARE TO RULES IN OTHER AIR DISTRICTS? 
 
SCAQMD 

¶ SCAQMD Rule 472 (Reduction of Animal Matter) 
 

 SJVAPCD SCAQMD 

Applicability Any source operation used for the reduction of 
animal matter. 

Any equipment for the reduction of 
animal matter. 

Exemption Rule 4104 shall not apply to any article, machine, 
equipment or other contrivance used exclusively for 
the processing of food for human consumption. 

Rule 472 shall not apply to any 
equipment used exclusively for the 
processing of food for human 
consumption. 

Requirements All gases, vapors and 
gas-entrained effluent from such an article, machine, 
equipment or other contrivance are incinerated at 
temperatures of not less than 1200°F for a period of 
not less than 0.3 seconds. 

All gases, vapors and gas 
entrained effluents from equipment 
are incinerated at temperatures of 
not less than 650°C (1202°F) for a 
period of not less than 0.3 second. 

 
BAAQMD  

¶ BAAQMD Regulation 12 Rule 2 (Rendering Plants) 
 

 SJVAPCD BAAQMD 

Applicability Any source operation used for the reduction of 
animal matter. 

Plants whose purpose is the 
reduction of animal matter, 
commonly referred to as rendering 
plants. 

Exemption Rule 4104 shall not apply to any article, machine, 
equipment or other contrivance used exclusively for 
the processing of food for human consumption. 

No exemptions 

Requirements All gases, vapors and gas-entrained effluent from 
such an article, machine, equipment or other 
contrivance are incinerated at temperatures of not 
less than 1200°F for a period of not less than 0.3 
seconds. 

All gases, vapors and gas-
entrained effluents are incinerated 
at a temperature of not less than 
650°C (1202°F) for a period of not 
less than 0.3 seconds. 

 
SMAQMD 

¶ SMAQMD Rule 410 (Reduction of Animal Matter) 
 

 SJVAPCD SMAQMD 

Applicability Any source operation used for the reduction of 
animal matter. 

Odors from animal matter 
reduction facilities by treatment of 
gases, vapors and gas-entrained 
effluents. 

Exemption Rule 4104 shall not apply to any article, machine, 
equipment or other contrivance used exclusively for 
the processing of food for human consumption. 

Rule 410 shall not apply to any 
article, machine, equipment or 
other contrivance used exclusively 
for the processing of food for 
human consumption. 
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 SJVAPCD SMAQMD 

Requirements All gases, vapors and gas-entrained effluent from 
such an article, machine, equipment or other 
contrivance are incinerated at temperatures of not 
less than 1200°F for a period of not less than 0.3 
seconds. 

All gases, vapors and 
gas-entrained effluents from such 
an article, machine, equipment or 
other contrivance are incinerated 
at temperatures of not less than 
650°C (1202°F) for a period of not 
less than 0.3 seconds 

 
VCAPCD 

¶ VCAPCD Rule 58 (Reduction of Animal Matter) 
 

 SJVAPCD SMAQMD 

Applicability Any source operation used for the reduction of 
animal matter. 

Any article, machine, equipment or 
other contrivance for the reduction 
of animal matter. 

Exemption Rule 4104 shall not apply to any article, machine, 
equipment or other contrivance used exclusively for 
the processing of food for human consumption. 

Rule 58 shall not apply to 
processing of food for human 
consumption.   

Requirements All gases, vapors and gas-entrained effluent from 
such an article, machine, equipment or other 
contrivance are incinerated at temperatures of not 
less than 1200°F for a period of not less than 0.3 
seconds. 

All gases, vapors and gas 
entrained effluents from such an 
article, machine, equipment or 
other contrivance incinerated at 
temperatures of not less than 1300 
degrees Fahrenheit for a period of 
not less than 0.4 seconds. 

ADDITIONAL EMISSION REDUCTION OPPORTUNITIES  
 
Packed Bed Scrubbers 
The District evaluated the potential opportunity to reduce emissions if facilities were to 
replace their thermal oxidizers with packed bed scrubbers.  In certain installations, 
packed bed scrubbers may be more efficient at removing PM from the exhaust and 
additionally do not generate NOx or SOx emissions.  However, determining the 
scrubber medium may take some experimenting on the part of the facility to ensure it 
does not cause an increase in emissions or violate other District rules.  It would also 
need to be replaced periodically, adding to the cost of upkeep.  Thermal oxidizers do 
not present similar issues.  Also, facilities subject to Rule 4104 produce only a very 
small amount of directly emitted PM2.5 and are otherwise already required to have a 
high level of control for emissions, as shown in the above emissions inventory table.  
 
Regenerative Thermal Oxidizers 
The District evaluated the potential opportunity to reduce emissions from facilities by 
replacing traditional thermal oxidizers with regenerative thermal oxidizers (RTOs) with 
heat recovery, which is a current practice at some facilities in the Valley.  RTO devices 
use less supplementary fuel.  While using less fuel may reduce NOx emissions, this is 
not necessarily the case.  The PM control efficiency is nearly the same for both thermal 
oxidizers and RTOs, and the total NOx emissions from this category are relatively small 
given that there are only a few units subject to this rule that are not already subject to 
other combustion rules limiting NOx emissions.  Any new units would be evaluated 
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through the Districtôs Best Available Control Technology New Source Review 
requirements. 

EVALUATION FINDINGS 
The District has evaluated all potential control technologies and all control technologies 
achieved in practice in other areas or included in other state implementation plans for 
the reduction of animal matter.  As demonstrated above, Rule 4104 currently has in 
place the most stringent measures feasible to implement in the Valley and therefore 
meets or exceeds RACM, BACM and MSM requirements for this source category. 
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C.3 RULE 4106  (PARTICULATE MATTER EMISSIONS FROM PRESCRIBED/HAZARD 

REDUCTION BURNING) 

DISCUSSION 
Adopted in June 2001, Rule 4106 incorporates provisions made necessary by Title 17 
of the California Code of Regulations.  Recognizing the importance of both prescribed 
burning and hazard reduction burning, the purpose of Rule 4106 is to permit, regulate, 
and coordinate the use of prescribed burning and hazard reduction burning while 
minimizing smoke impacts on the public.  Through Rule 4106, the District has expended 
considerable resources to ensure that the ignition of burn projects is only allowed when 
air quality and dispersion conditions are favorable, reducing health impacts and air 
quality impacts.    
 
The District works closely with land managers and participates in daily conference calls 
with Land Management Agencies (LMAs), CARB staff, fire weather meteorologists, and 
neighboring air districts to discuss potential smoke impacts from wildfires and 
prescribed burning.  This collaborative effort ensures that the ignition of burn projects 
occurs when air quality and dispersion conditions are favorable, thus lessening the 
impacts on air quality in the Valley.  Once a prescribed burn is commenced, District staff 
conducts inspections as needed to ensure the burn is conducted properly and 
determine if smoke is impacting downwind receptors.  
 
The extreme drought experienced in the San Joaquin Valley and across the western 
United States has made trees in many regions of California susceptible to epidemic 
infestations of native bark beetles, which are constrained under normal circumstances 
by the defense mechanisms of healthy trees.  These drought conditions and resulting 
bark beetle infestations across broad areas have caused vast tree mortality throughout 
several regions of the state.  The scale of this tree die-off is unprecedented in modern 
history, with the United States Forest Service estimating that there are currently over 
129 million dead trees across California.  This tree die-off is of such a scale that 
California has reached an all-time high for fire danger and the potential for devastating 
wildfires.   
 
Air pollution generated from wildfires poses a significant risk to public health as 
emissions can routinely overwhelm emission reduction efforts in the San Joaquin Valley 
and result in periods of excessively high particulate matter and ozone concentrations.  
Wildfires have the potential to generate tremendous emissions, depending on the 
acreage burned, fuel loading, and fuel type, and can easily exceed the entire emissions 
inventory in the Valley from stationary, area, and mobile sources.  The length of time it 
takes for these emissions to occur depends on the severity of the wildfire.  In addition to 
causing elevated PM2.5 concentrations, wildfires also generate and transport ozone 
precursors.  When wildfire emissions are combined with the Valleyôs common 
summertime high temperatures and stagnant conditions, the potential for the production 
of peak ground level ozone is elevated.  
 
Due to the tremendous health and safety risks caused by the tree mortality epidemic, in 
October 2015, the Governor of California issued a state of emergency proclamation.  
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The Governor's proclamation includes provisions to expedite the removal of dead and 
dying hazardous trees.  This proclamation helps to identify high hazard zones for 
wildfire and falling trees, and also orders state and local agencies to take action to 
enable removal of hazard trees.  Building on the emergency proclamation, in May 2018, 
the Governor issued an Executive Order which directs state agencies to work to reduce 
the threat of wildfires through improved forest management and restoration practices.  
The Order specifically directs CARB and local air districts to reduce barriers for 
prescribed burning projects and increase opportunities for prescribed burns as a means 
for reducing fuel loads and the threat of wildfires.  
 
The District is committed to working with land managers and other stakeholders to 
support the expanded use of prescribed burning.  District staff maintains a dialogue with 
the land managers and other stakeholders to craft and advance workable solutions.  
Every spring, the District holds the Valley Annual Cooperatorsô Meeting to provide a 
forum for the District and land management agencies to review the Unified Guidelines 
and Procedures for Smoke Management document and to discuss current smoke 
management issues.  The land management agencies assess year-in-review/lessons 
learned, provide an outlook for the upcoming fire season, and share presentations.  The 
District also actively participates in the Interagency Air and Smoke Council (IASC) and 
Air and Land Managers (ALM) annual meetings.  The IASC meeting provides a forum 
for air regulators, land managers, and fire managers to discuss air quality and smoke 
management issues in California.  The ALM meeting provides a forum for decision 
makers to gain a better perspective on federal, state and local issues associated with 
smoke management in California.   
 
Due to the tree mortality epidemic, the need to reduce fuel across the forests through 
prescribed burning and mechanical vegetative thinning methods is increasingly 
important.  Effective forest management is critical to improve the health of the forests, 
as well as to prevent catastrophic air quality impacts from wildfires in the region.  The 
District will continue to advocate for more effective forest management, and is 
committed to working with land management agencies to facilitate the reduction in 
forest fuel loads through both prescribed burning and mechanical vegetative thinning. 
 
EMISSIONS INVENTORY 
POLLUTANT 2013 2017 2019 2020 2022 2023 2024 2025 2026 2028 
 

Annual Average - Tons per day  
PM2.5 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 

NOx 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 
 

Winter Average - Tons per day  

PM2.5 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 

NOx 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
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SOURCE CATEGORY 
Rule 4106 is applicable to all rangeland improvement burning, forest management 
burning, wildland vegetation management burning, and to hazard reduction burning in 
the wildland/urban interface within the Valley. 
 
Most prescribed burning is conducted by state and federal land managers on public 
lands, with additional prescribed burning conducted by a variety of local entities, 
including utilities and private land owners.  Similarly, hazard reduction burning occurs in 
communities that are within the wildland/urban interface, where homes and businesses 
in the foothills are often surrounded by dry brush.  This fuel must be disposed of each 
year to ensure a barrier of fire protection of 100 feet in all directions.11  This disposal is 
usually in the form of burning, and as with prescribed burning, burning is only allowed if 
the District forecasts favorable meteorological and air quality conditions. 

HOW DOES DISTRICT RULE 4106 COMPARE WITH FEDERAL AND STATE RULES AND 

REGULATIONS? 
 
Federal Regulations 
There are no EPA CTG, ACT, NSPS, NESHAP, or MACT requirements for this source 
category. 
 
State Regulations 
There are no state regulations applicable to this source category. 

HOW DOES DISTRICT RULE 4106 COMPARE TO RULES IN OTHER AIR DISTRICTS? 
 
SCAQMD 

¶ SCAQMD Rule 444 (Open Burning) (Last amended July 12, 2013) 
 
The District evaluated the requirements contained within SCAQMDôs Rule 444 and 
found no requirements that were more stringent than those already in Rule 4106. 
 

 SJVAPCD SCAQMD 

Applicability The provisions of this rule shall apply to all 
prescribed burning, and to hazard reduction 
burning in wildland/urban interface. 

Agricultural burning, Disposal of Russian 
thistle, prescribed burning, fire 
prevention/suppression training, open 
detonation or use of pyrotechnics, fire 
hazard removal, disposal of infectious 
waste, other than hospital waste, research 
of testing materials, equipment or 
techniques, disposal of contraband, 
residential burning, beach burning 

Exemptions N/A Fire suppression training by fire agencies, 
open burning to protect crops from freezing 
(requires emergency burn plan to be 
submitted), open burning on islands 
located 15 miles or more from the 
mainland, fireworks displays, explosives 
detonation, recreational fires/ceremonial 

                                            
11 100-foot barrier of fire protection required pursuant to California Public Resources Code §4291 
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 SJVAPCD SCAQMD 

fires. Food prep fires and fires ñfor warmth 
at social gatheringsò are allowed.  

Requirements No burning of garbage or green waste is 
allowed. The District shall allocate burning 
based on the predicted meteorological 
conditions and whether the total tonnage to 
be emitted would allow the volume of smoke 
and other contaminants to impact smoke 
sensitive areas, or create or contribute to an 
exceedance of an ambient air quality 
standard.  
 
Specific requirements for minimizing smoke, 
using approved ignition devices, and having 
vegetation be free of dirt, soil, and moisture.  
 
Prescribed Burning 

Specific requirements for prescribed burn 
conductors to have taken a prescribed 
burning smoke management training class 
approved by the APCO.  
Additional prescribed burn requirements 
detailed by project size.  
 
Permits for Hazard Reduction Burning 

No Hazard Reduction Burning shall take 
place without a permit. A Permit shall be 
valid only on those days during which 
burning is not prohibited by the CARB, by 
the District or other designated agencies.  
 
Further administrative requirements and 
Smoke Management Plan requirements are 
outlined by project size.  

Burning of waste/garbage is prohibited. No 
burning unless it is a permissive burn day 
or a marginal burn day on which burning is 
permitted in the applicable source/receptor 
area and such burning is not prohibited by 
the applicable public fire protection agency.   
 
Specific requirements for burn 
authorization requests and permit 
conditions for each category of burning 
(similar to SJV).  
 

 
BAAQMD  

¶ BAAQMD Regulation 5 (Open Burning) (Last amended June, 19, 2013) 
 
The District evaluated the requirements contained within BAAQMDôs Regulation 5 and 
found no requirements that were more stringent than those already in Rule 4106. 
 

 SJVAPCD BAAQMD 

Applicability The provisions of this rule shall apply 
to all prescribed burning, and to 
hazard reduction burning in 
wildland/urban interface. 

Open burning in the BAAQMD 

Exemption N/A Fires set only for cooking of food for 
human beings; fires burning as safety 
flares or for the combustion of waste 
gases;  the use of flame cultivation when 
the burning is performed with LPG or 
natural gas-fired burners designed and 
used to kill seedling grass and weeds 
and the growth is such that the 
combustion will not continue without the 
burner;  fires set for the purposes of fire 
training using one gallon or less of 
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 SJVAPCD BAAQMD 

flammable liquid per fire; further 
requirements for conditional exemptions 
(similar to SJV). 

Requirements No burning of garbage or green waste 
is allowed. The District shall allocate 
burning based on the predicted 
meteorological conditions and 
whether the total tonnage to be 
emitted would allow the volume of 
smoke and other contaminants to 
impact smoke sensitive areas, or 
create or contribute to an exceedance 
of an ambient air quality standard. 
Specific requirements for minimizing 
smoke, using approved ignition 
devices, and having vegetation be 
free of dirt, soil, and moisture.  
 
Prescribed Burning 
Specific requirements for prescribed 
burn conductors to have taken a 
prescribed burning smoke 
management training class approved 
by the APCO.  Additional prescribed 
burn requirements detailed by project 
size.  
 
Permits for Hazard Reduction 
Burning 
No Hazard Reduction Burning shall 
take place without a permit.  A Permit 
shall be valid only on those days 
during which burning is not prohibited 
by the CARB, by the District or other 
designated agencies.  
 
Further administrative requirements 
and Smoke Management Plan 
requirements are outlined by project 
size.  

Recreational fires allowed on non-
curtailment days; on permissive burn 
days the following fires are allowed with 
permission from the APCO (specific 
requirements for each category): disease 
and pest, crop replacement, orchard 
pruning and attrition, double cropping 
stubble, stubble, hazardous materials 
(hazard reduction burning), fire training, 
flood debris, irrigation ditches, flood 
control, range management, forest 
management, marsh management, 
contraband, filmmaking, and public 
exhibition.  

 
SMAQMD 

¶ SMAQMD Rule 501(Agricultural Burning) (Last amended April 3, 1997) 
 
Rule 501 applies to the burning of agricultural waste, including forest management and 
prescribed burning. The District evaluated the requirements contained within 
SMAQMDôs Rule 501 and found no requirements that were more stringent than those 
already in Rule 4106.  Rule 501 was last amended April 3, 1997.   
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 SJVAPCD SMAQMD 

Applicability The provisions of this rule shall apply 
to all prescribed burning, and to hazard 
reduction burning in wildland/urban 
interface. 

Agricultural burning, including: 
agricultural waste (trees, prunings, rice 
straw and stubble,  field crop residue) 
disease prevention, range 
improvement, wildlife/game habitat, 
irrigation system management, forest 
management, wild land vegetation 
management, paper containers of 
agricultural chemicals 

Exemption N/A Similar exemptions as Valley for 
agricultural operations, including 
burning of bags used for agricultural 
chemicals and emergency agricultural 
burns which would cause economic loss 
if denied.  

Requirements No burning of garbage or green waste 
is allowed. The District shall allocate 
burning based on the predicted 
meteorological conditions and whether 
the total tonnage to be emitted would 
allow the volume of smoke and other 
contaminants to impact smoke 
sensitive areas, or create or contribute 
to an exceedance of an ambient air 
quality standard. 
 
Specific requirements for minimizing 
smoke, using approved ignition 
devices, and having vegetation be free 
of dirt, soil, and moisture.  
 
Prescribed Burning 
Specific requirements for prescribed 
burn conductors to have taken a 
prescribed burning smoke 
management training class approved 
by the APCO.  
Additional prescribed burn 
requirements detailed by project size.  
 
Permits for Hazard Reduction 
Burning 
No Hazard Reduction Burning shall 
take place without a permit.  A Permit 
shall be valid only on those days 
during which burning is not prohibited 
by the CARB, by the District or other 
designated agencies.  
 
Further administrative requirements 
and Smoke Management Plan 
requirements are outlined by project 
size.  

Permit holder must contact District for 
permission to burn and ensure that it is 
not a No Burn day, and must contact 
the fire protection agency having 
jurisdiction over the burn location.  
 
Specific drying time requirements for 
different agricultural materials (similar to 
SJV) 
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VCAPCD 

¶ VCAPCD Rule 56 (Open Burning) (Last amended November 11, 2003) 
 
The District evaluated the requirements contained within VCAPCDôs Rule 56 and found 
no requirements that were more stringent than those already in Rule 4106.  
 

 SJVAPCD VCAPCD 

Applicability The provisions of this rule shall apply 
to all prescribed burning, and to hazard 
reduction burning in wildland/urban 
interface. 

Combustible materials in open outdoor 
fires, including prescribed burning 

Exemption N/A This rule shall not apply to open outdoor 
fires used only for the heating or 
cooking of food for human consumption 
or for recreational purposes when such 
fires are confined to a fireplace or 
barbecue pit. Flag burning, fire 
suppression training, fire agency/public 
officer allowed to set fires to reduce 
hazards as needed (similar to SJV).  
 

Requirements No burning of garbage or green waste 
is allowed. The District shall allocate 
burning based on the predicted 
meteorological conditions and whether 
the total tonnage to be emitted would 
allow the volume of smoke and other 
contaminants to impact smoke 
sensitive areas, or create or contribute 
to an exceedance of an ambient air 
quality standard. 
 
Specific requirements for minimizing 
smoke, using approved ignition 
devices, and having vegetation be free 
of dirt, soil, and moisture.  
 
Prescribed Burning 
Specific requirements for prescribed 
burn conductors to have taken a 
prescribed burning smoke 
management training class approved 
by the APCO.  
 
Additional prescribed burn 
requirements detailed by project size.  
 
Permits for Hazard Reduction 
Burning 
No Hazard Reduction Burning shall 
take place without a permit.  A Permit 
shall be valid only on those days 
during which burning is not prohibited 
by the CARB, by the District or other 
designated agencies.  

Permit required for open burning, 
burning only allowed on permissive 
burn days.  
 
Open burning is allowed for the 
following purposes only: 
a. The disposal of agricultural wastes in 
the pursuit of agricultural operations. 
b. Range improvement burning. 
c. Wildland vegetation management 
burning. 
d. Levee, reservoir or ditch 
maintenance. 
e. The disposal of Russian thistle 
(Salsola kali or tumbleweed). 
 
Specific burn times, drying times, and 
permit conditions also specified (similar 
to SJV). Drying times not applicable to 
prescribed burns.  
 
Requirements for Smoke Management 
Plans detailed.  
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 SJVAPCD VCAPCD 

 
Further administrative requirements 
and Smoke Management Plan 
requirements are outlined by project 
size.  

 
Placer County Air Pollution Control District (PCAPCD) 

¶ PCAPCD Rule 301 (Nonagricultural Burning Smoke Management) (Last amended 
February 9, 2012) 

 
The District evaluated the requirements contained within PCAPCD Rule 301 and found 
no requirements that were more stringent than those already in Rule 4106.  
 

 SJVAPCD PCAPCD 

Applicability The provisions of this rule shall apply 
to all prescribed burning, and to 
hazard reduction burning in 
wildland/urban interface. 

Fire hazard reduction burning, 
mechanized burners, fires set or 
permitted by public officers, and right of 
way clearing, levee, ditch, and reservoir 
maintenance, to better manage smoke 
in order to reduce its effects. 

Exemption N/A Fire hazard reduction burning, 
recreational or cooking Fires, flag 
burning, are exempted. Certain 
burning categories are exempted from 
drying time requirements.  
 

Requirements No burning of garbage or green waste 
is allowed. The District shall allocate 
burning based on the predicted 
meteorological conditions and whether 
the total tonnage to be emitted would 
allow the volume of smoke and other 
contaminants to impact smoke 
sensitive areas, or create or contribute 
to an exceedance of an ambient air 
quality standard. 
 
Specific requirements for minimizing 
smoke, using approved ignition 
devices, and having vegetation be free 
of dirt, soil, and moisture.  
 
Prescribed Burning 
Specific requirements for prescribed 
burn conductors to have taken a 
prescribed burning smoke 
management training class approved 
by the APCO.  
 
Additional prescribed burn 
requirements detailed by project size.  
 

Only vegetation originating on the 
premises which is reasonably free of 
dirt, soil, and visible surface moisture 
may be burned.  
 
A person shall not ignite or allow open 
outdoor burning without first obtaining a 
valid burn permit from the District.  No 
burn permit shall be construed to 
authorize open outdoor fires for any day 
during when it is a no-burn day, or open 
burning is prohibited by a fire protection 
agency for fire control or prevention. 
 
Additional requirements for drying 
times, approved ignition devices, wind 
direction, 24 hour burn limit, and 
administrative requirements (similar to 
SJV).  



2018 Plan for the 1997, 2006, and 2012 PM2.5 Standards                                 November 15, 2018 

 

C-43                                                           Appendix C: Stationary Source Control Measure Analyses 

 SJVAPCD PCAPCD 

Permits for Hazard Reduction 
Burning 
No Hazard Reduction Burning shall 
take place without a permit.  A Permit 
shall be valid only on those days 
during which burning is not prohibited 
by the CARB, by the District or other 
designated agencies.  
 
Further administrative requirements 
and Smoke Management Plan 
requirements are outlined by project 
size.  

ADDITIONAL EMISSION REDUCTION OPPORTUNITIES  
Beyond the review of current regulation and rule requirements, the District performed an 
extensive review of the feasibility of technologies and measures that have been 
implemented in practice in other regions and potential new technologies and measures 
that may be feasible for implementation in the near future.   
 
While there are many factors that need to be evaluated and addressed in the pursuit of 
minimizing fuel buildup, more effective use of prescribed burning is an area where the 
District has direct regulatory authority and can take action.  The District has long been 
supportive of fuel reduction efforts including prescribed burns, advocating that reducing 
fuels in a responsible way will improve the health of the forests and improve future air 
quality by lessening the severity of wildfires.  Despite these efforts, the forest fuel 
buildup has continued to increase at an alarming rate over the years due to decades of 
forest mismanagement, with fire danger being at an all-time high due to the recent 
catastrophic tree mortality from the drought and pest infestation.  This long-term buildup 
of forest fuel poses a significant risk of large-scale wildfires with potential devastating 
impacts on air quality and public health.  This has increased the need and urgency for 
greater forest fuel reductions.  Based on direction received from the Districtôs Governing 
Board in November 2015, and input from land management agencies, the District has 
become even more flexible when identifying permissive burn days for prescribed 
burning, which has assisted in a more rapid reduction of fuels.  These efforts will assist 
in further using prescribed burning as a measure to prevent catastrophic wildfires while 
simultaneously minimizing health impacts for local residents.  
 
Mechanical Removal of Forest Biomass 
Given the catastrophic nature of wildfires, contradictory environmental concerns that 
preclude the use of mechanized equipment to dispose of fuel supplies need further 
examination.  On one hand there is concern that the transportation and operation of 
logging equipment can damage wildland ecosystems and impact endangered and 
threatened species, and that mechanical harvesting of vegetative fuel supplies could 
lead to overharvesting of the forests.  On the other hand, if left unchecked, the fuel 
buildup can lead to large wildfires that cause the destruction of the very species that 
were intended to be protected by policies such as those under the federal Wilderness 
Act, and in turn result in devastating public health impacts due to air pollution.  The 



2018 Plan for the 1997, 2006, and 2012 PM2.5 Standards                                 November 15, 2018 

 

C-44                                                           Appendix C: Stationary Source Control Measure Analyses 

District will work with federal land managers and environmental stakeholders to 
ascertain the wildland areas where ecosystem and species impacts are of less concern, 
and support mechanical fuel reduction methods as appropriate.  
 
The District analyzed the possibility of mechanical removal as an alternative to 
prescribed burning, but found that mechanical removal of forest biomass was infeasible 
as a required alternative to prescribed burning, due to the inaccessibility of mountain 
terrain and the extreme amount of forest acreage needing biomass management.   
 
However, the District will support the use of mechanical removal where feasible.  Fire 
agencies are procuring and deploying chippers, portable saw mills, masticators and air 
curtain burners throughout the state, but primarily in the forested land surrounding the 
Valley.  This process has been facilitated by emergency exemptions that have been 
invoked by CARB to waive the requirements for portable equipment and certain off-road 
equipment.   
 
Air Curtain Burners 
While air curtain burners are capable of being deployed in some areas of the forest and 
are a viable alternative to reduce emissions from prescribed burning in some cases, 
these units are limited in their ability to be a large-scale solution to the management of 
forest biomass.  Forest managers face challenges in being able to locate the units in 
remote areas, and the equipment and staff time necessary to operate the units makes 
the wide-spread operation of air curtain burners economically infeasible for land 
management agencies.  Additionally, to prevent an accidental fire, air curtain burners 
must be operated in a cleared area, representing further challenges to the broad 
deployment of this technology.  The vast amount of remote acreage and huge number 
of diseased or dead trees that must be removed from California forests make it 
infeasible for air curtain burners to be a regulatory requirement or a large-scale 
alternative to prescribed burning. 
 
Due to the emissions reductions achieved through the use of air curtain burners, the 
District will support the deployment of air curtain burners for use where feasible.  The 
use of air curtain burners has been hindered by regulatory hurdles at the federal level.  
EPA has opined that air curtain burners are subject to the federal New Source 
Performance Standard for Other Solid Waste Incinerators, which only allows 
exemptions for emergency or disaster relief for up to 8 weeks.  To comply with the 
requirements beyond the 8-week period, the operator must comply with certain 
emission limitations and obtain a Title V operating permit which adds cost and 
complexity to the use of these devices.  To provide some administrative relief, the 
District, along with members of the task force, were able to work with EPA to interpret 
the regulation as not requiring the Title V permits for at least 30 months after the units 
begin operation.  The exemption from Title V Permitting Requirements for Air Curtain 
Incinerators was sent by letter from EPA to the California Air Pollution Control Officers 
Association on February 16, 2017.  The District will continue to support the use of air 
curtain burners as an alternative to prescribed burning where feasible.   
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District Support of Forest-Specific Biomass Projects  
The District will also explore other avenues to encourage and support forest-specific 
biomass projects, such as the North Fork CDC Biomass Plant project in Madera 
County.  This 2 MW power plant will gasify hazard-reduction forest material, where the 
gas is then burned in an exhaust-controlled environment that produces very low levels 
of NOx.  This project has been permitted and construction has commenced.  The 
successful operation of this plant will be an important demonstration of gasification 
technology as a viable alternative to the open burning of forest debris.  The operation of 
this project complements the Governorôs October 30, 2015, State of Emergency 
Proclamation that directs state agencies to implement a number of measures to 
accelerate the removal of fuel in the stateôs forests, and which includes extending and 
expediting power purchase agreements with biomass facilities, seeking additional 
funding for biomass facilities to help offset higher feedstock costs, and exempting 
projects under the proclamation from Californai Environmental Quality Act requirements.   
 
Due to the scale of acreage that requires management and due to access issues to 
remote forest areas, this is not a technologically feasible regulatory alternative to 
prescribed burning.  However, the District will work to support forest-specific biomass 
projects in an effort to reduce transport emissions created from hauling forest biomass 
to the Valley floor for further processing.  

EVALUATION FINDINGS 
The District has evaluated all potential control technologies and all control technologies 
achieved in practice in other areas or included in other state implementation plans for 
this source category.  As demonstrated above, Rule 4106 currently has in place the 
most stringent measures feasible to implement in the Valley and therefore meets or 
exceeds RACM, BACM, and MSM requirements for this source category.  No further 
emission reduction opportunities were found.  Due to extensive forest mortality and the 
critical need to reduce the risks of catastrophic wildfires through prescribed burning in 
the region, District staff do not recommend any additional regulatory measures at this 
time. 
 
As directed by the Districtôs Governing Board in November 2015, District staff will 
continue to work to facilitate effective use of prescribed burning as a means to reduce 
the number and severity of future wildfires.  The District will continue to work with local, 
state, and federal land managers and fire suppression agencies in an ongoing effort to 
identify gaps in land management and fire suppression policies and practices and 
develop solutions.  The District will support federal and state legislation focused on 
enhancing and preserving funding for land and forest management.  Additionally, the 
District will support and pursue legislative or administrative initiatives to allow for 
mechanical removal of forest fuel buildup in high-hazard zones. 
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C.4 RULE 4203  (INCINERATION OF COMBUSTIBLE REFUSE) 

DISCUSSION 
Rule 4203 limits the concentration of particulate matter emissions based on process 
weight rates, and prohibits the discharge of visible emissions.  The rule was originally 
adopted on May 21, 1992 and subsequently amended for District rule number 
reorganization on December 17, 1992.  The facility subject to this rule currently 
implements BACT level requirements which require the mitigation of air pollution to the 
maximum degree achievable using control technologies like baghouses and lime 
scrubbers.   

EMISSIONS INVENTORY 
POLLUTANT 2013 2017 2019 2020 2022 2023 2024 2025 2026 2028 
 

Annual Average - Tons per day  
PM2.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NOx 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 
 

Winter Average - Tons per day  

PM2.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NOx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SOURCE CATEGORY 
The incineration of combustible refuse source category includes any person, operation, 
or facility who uses an incinerator or other equipment to dispose of or process 
combustible refuse by incineration.  There is currently one facility in operation in the 
Valley subject to Rule 4203.  This facility uses a baghouse to control particulate 
emissions and lime slurry dry scrubber for the control of SO2 and acid gas emissions.     

HOW DOES DISTRICT RULE 4203 COMPARE WITH FEDERAL AND STATE RULES AND 

REGULATIONS? 
 
Federal Regulations  
There are no specific federal guidelines for particulate matter concentrations in terms of 
NSPS, CTG, ACT, MACT, and NESHAP.  EPA BACT standards require the use of a 
fabric filter or baghouse.  District BACT standards are as stringent and require the use 
of natural gas supplemental fuel with a baghouse.   
 
State Regulations  
There are no state regulations applicable to this source category.   

HOW DOES DISTRICT RULE 4203 COMPARE TO RULES IN OTHER AIR DISTRICTS? 
There are no comparable rules for this source category in BAAQMD or in SMAQMD.   
 
SCAQMD 

¶ SCAQMD Rule 473 (Disposal of Solid and Liquid Wastes) (Adopted May 7, 1976, no 
amendments)  
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SCAQMD Rule 473 regulates the disposal of solid and liquid wastes by requiring the 
operator to use a multiple-chamber incinerator or in equipment found by SCAQMD to be 
equally effective for the purpose of air pollution control.  The District evaluated the 
requirements contained within SCAQMD Rule 473 and found no requirements that were 
more stringent than those already in District Rule 4203. 

 
 SJVAPCD SCAQMD 

Applicability The provisions of this rule shall apply to any 
person, operation, facility, incinerator or 
equipment used to dispose of or process 
combustible refuse. 

Persons who burn combustible 
refuse in any incinerator except in a 
multi-chamber incinerator.  

Exemption The provisions of this rule shall not apply to 
incinerators which have been approved by 
the governing fire control agency and which 
are used to dispose of residential rubbish by 
open burning as permitted by Rule 4103 
(Open Burning). 

Multi-chamber incinerators  

Requirements - A person shall not discharge into the 
atmosphere from any incinerator or other 
equipment used to dispose of or process 
combustible refuse by burning, having 
burning rates greater than 100 pounds per 
hour, particulate matter in excess of 0.10 
grain per cubic foot of gas calculated to 
12% of carbon dioxide (CO2) at dry 
standard conditions, except as provided in 
Section 4.3 of the Rule.  
- A person shall not discharge into the 
atmosphere from any incinerator or other 
equipment used to dispose of or process 
combustible refuse by burning, having 
burning rates less than or equal to 100 
pounds per hour, particulate matter in 
excess of 0.30 grain per cubic foot of gas 
calculated to 12% of carbon dioxide (CO2) 
at dry standard conditions, except as 
provided in Section 4.3 of the Rule.  
- A person shall not discharge into the 
atmosphere from any incinerator or other 
equipment used to dispose of combustible 
refuse by burning, particulate matter in 
excess of 0.10 pounds per 100 pounds of 
combustible refuse charged. A person 
meeting this requirement is not required to 
meet Sections 4.1 and 4.2 of the Rule. 
- A person shall not discharge into the 
atmosphere from any incinerator or other 
equipment used to dispose of combustible 
refuse by burning any particles which are 
individually large enough to be visible while 
suspended in the atmosphere. 
- Any carbon dioxide produced by 
combustion of any liquid or gaseous fuel 
shall be excluded from the calculation to 
12% of carbon dioxide (CO2). 

(a) A person shall not burn any 
combustible refuse in any 
incinerator except in a multiple-
chamber incinerator or in equipment 
found by the Air Pollution Control 
Officer to be equally effective for the 
purpose of air pollution control.  
(b) A person shall not discharge into 
the atmosphere from any 
incinerator or other equipment used 
to dispose of combustible refuse by 
burning, having design burning 
rates greater than 50 kilograms 
(110 pounds) per hour, except as 
provided in subsection (d) below, 
particulate matter in excess of 0.23 
gram per cubic meter (0.1 grain per 
cubic foot) of gas calculated to 12 
percent of carbon dioxide (CO2) at 
standard conditions averaged over 
a minimum of 15 consecutive 
minutes and shall not discharge 
particles which are individually large 
enough to be visible while 
suspended in the atmosphere. Any 
carbon dioxide (CO2) produced by 
combustion of any liquid or gaseous 
fuels shall be excluded from the 
calculation of 12 percent of carbon 
dioxide (CO2) produced by 
combustion of any liquid or gaseous 
fuels shall be excluded from the 
calculation to 12 percent of carbon 
dioxide (CO2).  
(c) A person shall not discharge into 
the atmosphere from any 
equipment whatsoever, used to 
process combustible refuse, except 
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 SJVAPCD SCAQMD 

as provided in subsection (d) below, 
particulate matter in excess of 0.23 
gram per cubic meter (0.1 grain per 
cubic foot) of gas calculated to 12 
percent of carbon dioxide (CO2) at 
standard conditions averaged over 
a minimum of 15 consecutive 
minutes. Any carbon dioxide (CO2) 
produced by combustion of any 
liquid or gaseous fuels shall be 
excluded from the calculation to 12 
percent of carbon dioxide (CO2).  
(d) A person shall not discharge into 
the atmosphere from any 
incinerator or other equipment used 
to dispose of combustible refuse by 
burning, having design burning 
rates of 50 kilograms (110 pounds) 
per hour or less, or for which an 
application for permit was filed 
before January 1, 1972, particulate 
matter in excess of 0.69 gram per 
cubic meter (0.3 grain per cubic 
foot) of gas calculated to 12 percent 
of carbon dioxide (CO2) at standard 
conditions averaged over a 
minimum of 15 consecutive minutes 
and shall not discharge particles 
which are individually large enough 
to be visible while suspended in the 
atmosphere. Any carbon dioxide 
(CO2) produced by combustion of 
any liquid or gaseous fuels shall be 
excluded from the calculation to 12 
percent of carbon dioxide (CO2). 

 

VCAPCD  

¶ VCAPCD Rule 57 (Incinerators) (Last amended January 11, 2005) 
 
VCAPCD Rule 57 is applicable to equipment used for the disposal of solid or liquid 
combustible refuse by burning in an incinerator or equipment found by VCAPCD to be 
equally effective for the purpose of air pollution control.  The District evaluated the 
requirements contained within VCAPCD Rule 57 and found no requirements that were 
more stringent than those already in District Rule 4203.   
 

 SJVAPCD VCAPCD 

Applicability The provisions of this rule shall apply to 
any person, operation, facility, incinerator 
or equipment used to dispose of or 
process combustible refuse. 

This rule applies to equipment used for 
the disposal of solid or liquid combustible 
refuse by burning. 

Exemption The provisions of this rule shall not apply 
to incinerators which have been 
approved by the governing fire control 

This rule shall not apply to:  
1. Crematoriums  
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 SJVAPCD VCAPCD 

agency and which are used to dispose of 
residential rubbish by open burning as 
permitted by Rule 4103 (Open Burning). 

2. Process equipment such as ovens 
used to remove contaminants or 
components from a part or assembly. 

Requirements - A person shall not discharge into the 
atmosphere from any incinerator or other 
equipment used to dispose of or process 
combustible refuse by burning, having 
burning rates greater than 100 pounds 
per hour, particulate matter in excess of 
0.10 grain per cubic foot of gas 
calculated to 12% of carbon dioxide 
(CO2) at dry standard conditions, except 
as provided in Section 4.3 of the Rule. 
- A person shall not discharge into the 
atmosphere from any incinerator or other 
equipment used to dispose of or process 
combustible refuse by burning, having 
burning rates less than or equal to 100 
pounds per hour, particulate matter in 
excess of 0.30 grain per cubic foot of gas 
calculated to 12% of carbon dioxide 
(CO2) at dry standard conditions, except 
as provided in Section 4.3 of the Rule.  
- A person shall not discharge into the 
atmosphere from any incinerator or other 
equipment used to dispose of 
combustible refuse by burning, 
particulate matter in excess of 0.10 
pounds per 100 pounds of combustible 
refuse charged. A person meeting this 
requirement is not required to meet 
Sections 4.1 and 4.2 of the Rule. 
- A person shall not discharge into the 
atmosphere from any incinerator or other 
equipment used to dispose of 
combustible refuse by burning any 
particles which are individually large 
enough to be visible while suspended in 
the atmosphere.   
- Any carbon dioxide produced by 
combustion of any liquid or gaseous fuel 
shall be excluded from the calculation to 
12% of carbon dioxide (CO2). 

1. No person shall burn solid or liquid 
combustible refuse in an incinerator 
except in a multiple chamber incinerator, 
or in equipment approved by the APCO 
and the U.S. Environmental Protection 
Agency to be equally effective for the 
purpose of air pollution control.  
2. No incinerator shall discharge 
particles individually large enough to be 
visible while suspended in the 
atmosphere. 

EVALUATION FINDINGS 
The District has evaluated all potential control technologies and all control technologies 
achieved in practice in other areas or included in other state implementation plans for 
this source category.  As demonstrated above, Rule 4203 currently has in place the 
most stringent measures feasible to implement in the Valley and therefore meets or 
exceeds RACM, BACM and MSM requirements for this source category.   
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C.5 RULE 4204  (COTTON GINS) 

DISCUSSION 
Cotton ginning is the process of separating the lint from the seed.  Cotton gins have 
been operating within the San Joaquin Valley for decades and have become a highly 
efficient industry producing millions of bales of cotton.  Modern ginning uses pneumatic 
conveyance, in the form of fans blowing air, which moves the cotton material throughout 
the ginning process.  Particulate matter emissions are the unwanted by-products of this 
efficient means of transferring massive quantities of cotton material from one process to 
the next process, such as from the unloading stage to drying and cleaning stages.  
Since cotton gins use large quantities of air for conveying, cyclones are used for air 
pollution abatement.  PM emissions from cotton ginning facilities occur mostly during a 
three-month period from October to December.  
 
While the principle function of the cotton gin is to separate lint from seed, the gin must 
also be able to remove foreign matter, moisture, and other contaminants that 
significantly reduce the value of the ginned lint.  Currently, all cotton gins in the Valley 
are required to operate using high-efficiency 1D-3D cyclones.   

EMISSIONS INVENTORY 
POLLUTANT 2013 2017 2019 2020 2022 2023 2024 2025 2026 2028 
 

Annual Average - Tons per day  
PM2.5 0.22 0.23 0.24 0.24 0.25 0.25 0.25 0.26 0.26 0.27 

NOx 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 
 

Winter Average - Tons per day  

PM2.5 0.35 0.36 0.37 0.37 0.38 0.39 0.39 0.40 0.40 0.42 

NOx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SOURCE CATEGORY 
Rule 4204 was adopted on February 17, 2005, as part of the Districtôs strategy to 
reduce PM10 emissions and to attain the federal standards for the 2003 PM10 Plan.  
Rule 4204 limits particulate matter emissions from cotton ginning operations.    

HOW DOES DISTRICT RULE 4204 COMPARE WITH FEDERAL AND STATE RULES AND 

REGULATIONS? 
 
Federal Regulations 
There are no federal CTGs, ACTs, NSPSs, NESHAPs, or MACTs that are specific to 
cotton gins 
 
No California state regulations have been identified that are applicable to cotton gins.  
However, the District has identified regulations in other states that have requirements 
applicable to cotton gins.  These include the following regulations:   
 

¶ New Mexico Administrative Code (NMAC) 20.2.66.1 (Cotton Gins)  
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¶ North Carolina Administrative Code (NCAC) Title 15A, Subchapter 2D, Section 
.0542 (Control of Particulate Emissions from Cotton Ginning Operations) 

¶ South Carolina Air Pollution Control Regulations and Standards (SCAPCR), 
Regulation 61-62.5, Standard No. 4, Section V (Cotton Gins)  

¶ Oklahoma Department of Environmental Quality (ODEQ), Air Pollution Control, 
252:100-23 (Cotton Gins) 

¶ Texas Commission on Environmental Quality (TECQ), Air Quality Standard 
Permit for Cotton Gin Facilities and Cotton Burr Tub Grinders 

 
New Mexico Administrative Code (NMAC) 20.2.66.1 (Cotton Gins) (Adopted April 7, 
2005) 
 
The District compared the requirements of District Rule 4204 with the requirements 
contained within NMAC 20.2.66.1. 
 

 
SJVAPCD NMAC 

 
Applicability 

The provisions of this rule shall apply to 
all cotton ginning facilities within the 
District. 

All persons who intend to construct or modify 
a cotton ginning facility as defined in this 
part, except as otherwise provided by this 
part. 

 
Exemption 

Cotton ginning facilities used for 
research purposes and limited to 
throughputs of not more than 4,000 
pounds of seed cotton processed per 
day shall be exempt from the 
requirements of Section 5.0.   
 

None specifically identified. 

 
Requirements 

All emission points shall be controlled by 
1D-3D cyclones or rotary drum filters.   
 
New cyclones or replacement parts of 
existing 1D-3D cyclones shall have the 
dimensional characteristics of the 
Enhanced 1D-3D cyclone, or the 1D-3D 
with a 2D-2D inlet and an expansion 
chamber trash outlet. 

High Pressure Exhaust: 
Exhaust shall be controlled by the use of a 
high efficiency cyclone dust collectors. 
 
High-efficiency cyclone dust collector means 
any cyclone collector of the 2D-2D or 1D-3D 
configuration. 
 
Low Pressure Exhaust: 
Exhausts shall be controlled by the use of 
screens with a mesh size of 70 by 70 or finer, 
or the use of perforated condenser drums 
with holes not exceeding 0.045 inches in 
diameter, or with equipment of equivalent or 
higher design efficiency, as determined by 
the department. 
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Driver-under or pull through trash 
collection system for load-out purposes 
shall not load trash into a hopper or 
trailer unless one or more the following 
are utilized: 

¶ The trash loading area has an 
enclosure with four sides that 
are higher than the trash auger; 
at least two sides shall be solid 
and the remaining sides shall: 
have a flexible wind barrier, 
which extends below the top of 
the trash trailer sides; or have 
solid doors that remain shut 
while trash trailers are being 
loaded, except as necessary to 
accommodate trailer movement; 
or have a combination of flexible 
wind barriers and solid doors. 

¶ A solid-sided trailer is used when 
there is no enclosure, and the 
trash auger and opening of the 
loading device have a flexible 
shroud that extends just below 
the top of the trailerôs solid sides, 
or 

¶ Fugitive PM10 emissions from 
load-out areas are reduced by 
an alternative method, which is 
approved by the APCO and the 
EPA. 

 
An owner/operator shall not operate a 
trash conveyance system dumping 
directly into a pile unless it meets the 
following requirements: 

¶ Both sides of the trash auger 
shall be equipped with wind 
barriers that extend, as 
measured vertically prior to trash 
pile build-up, one foot above and 
three feet below the auger or 
with an alternative control 
approved by the APCO and the 
EPA. 

¶ After the pile has built up to the 
height of the trash auger, 
removing material from the pile 
shall be performed in such a way 
as to prevent free-falling trash 
from the stockpiling system. 

 
Dust management plans for facilities are 
subject to the requirements in District 
Rules 8011, 8021, 8031, 8041, 8051, 
8061, 8071, and 8081.  

Permits shall include a fugitive dust 
management plan that includes the complete 
enclosure of the burr hoppers, the control of 
fugitive dust emissions from inside the gin 
building, the control of fugitive dust 
emissions from outside the gin building. 
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SJVAPCD NMAC 

Requirements for cotton gin dryers are 
included in District Rule 4309, Dryers, 
Dehydrators, and Ovens. 

Opacity and fuel type limitations for fuel 
burning equipment.  

 
The NMAC regulation requires the use of 2D-2D or 1D-3D cyclones on the exhaust of 
high pressure systems only while District Rule 4204 requires all systems to be 
controlled with 1D-3D cyclones.  District Rule 4204 also requires that new cyclones be 
Enhanced 1D-3D cyclones with high control efficiency.  Texas A&M reports tested 
efficiencies of 97% for 1D-3D cyclones up to 99% for Enhanced 1D-3D cyclones.  
Therefore, District Rule 4204 requirements result in higher PM control efficiency as 
compared to NMAC regulation requirements.   
 
The NMAC regulation still allows screened enclosures on low pressure air systems 
while, as mentioned above, District Rule 4204 requires the use of high efficiency 
cyclone on all air systems.  Therefore, the District rule is significantly more stringent with 
respect to trash systems. 
 
While NMAC requires burr hoppers to be fully enclosed, District Rule 4204 requires that 
the trash loading area be an enclosure with four sides higher than the trash auger, 
which is equivalent to the NMAC requirement.  In California cotton gins, all burrs (the 
hard casing around the cotton fiber) are captured in the trash system.  District Rule 
4204 is more stringent in this area as well. 
 
Therefore, overall, District Rule 4204 is more stringent than the NMAC 20.2.66.1 
regulation applying to cotton gin operations. 
 
North Carolina Administrative Code (NCAC) Title 15A, Subchapter 2D, Section 
.0542 (Control of Particulate Emissions from Cotton Ginning Operations) 
(Amended June 1, 2018) 
 
The District compared the requirements of District Rule 4204 with the requirements 
contained within NCAC 02D.0542.   
 
 SJVAPCD NCAC 

Applicability The provisions of this rule shall apply 
to all cotton ginning facilities within 
the District. 

All existing, new, and modified cotton 
ginning operations. 
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 SJVAPCD NCAC 

Exemption Cotton ginning facilities used for 
research purposes and limited to 
throughputs of not more than 4,000 
pounds of seed cotton processed per 
day (equivalent to 4 bales/day at a 
trash-to-cotton ratio of 1-to-1) shall 
be exempt from the requirements of 
Section 5.0.  

Existing facilities with a maximum rated 
capacity of less than 20 bales per hour 
that do not have cyclones on lint 
cleaners and battery condensers are not 
required to add emission control devices 
to lint cleaning exhausts and/or batter 
condenser exhausts if emissions from 
the lint cleaning and/or battery 
condenser are controlled by fine mesh 
screens. 

Requirements All emission points shall be 
controlled by 1D-3D cyclones or 
rotary drum filters.   
 
New cyclones or replacement parts 
of existing 1D-3D cyclones shall 
have the dimensional characteristics 
of the Enhanced 1D-3D cyclone, or 
the 1D-3D with a 2D-2D inlet and an 
expansion chamber trash outlet. 

High Pressure Exhaust: 
Control all high pressure exhausts 
and lint cleaning exhausts with an 
emission control system that includes:  

¶ one or more 1D-3D or 2D-2D 
cyclones to achieve 95 
percent efficiency; or  

¶ a device with at least a 95 
percent efficiency. 

 
Low Pressure Exhaust: 

Control all low pressure exhausts, 
except lint cleaning exhausts, with an 
emission control system that includes:  

¶ one or more 1D-3D or 2D-2D 
cyclones to achieve 90 
percent efficiency; or  

¶ a device with at least a 90 
percent efficiency.  

Driver-under or pull through trash 
collection system for load-out 
purposes shall not load trash into a 
hopper or trailer unless one or more 
the following are utilized: 
 

¶ The trash loading area has an 
enclosure with four sides that 
are higher than the trash 
auger; at least two sides shall 
be solid and the remaining 
sides shall: have a flexible 
wind barrier, which extends 
below the top of the trash 
trailer sides; or have solid 
doors that remain shut while 
trash trailers are being 
loaded, except as necessary 
to accommodate trailer 
movement; or have a 

 
Minimize fugitive emissions by designing 
and maintaining trash systems, the gin 
yard, and the traffic area according to the 
guidelines in the regulation. 
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 SJVAPCD NCAC 

combination of flexible wind 
barriers and solid doors. 

¶ A solid-sided trailer is used 
when there is no enclosure, 
and the trash auger and 
opening of the loading device 
have a flexible shroud that 
extends just below the top of 
the trailerôs solid sides, or 

¶ Fugitive PM10 emissions 
from load-out areas are 
reduced by an alternative 
method, which is approved by 
the APCO and the EPA. 

 

An owner/operator shall not operate 
a trash conveyance system dumping 
directly into a pile unless it meets the 
following requirements: 
 

¶ Both sides of the trash auger 
shall be equipped with wind 
barriers that extend, as 
measured vertically prior to 
trash pile build-up, one foot 
above and three feet below 
the auger or with an 
alternative control approved 
by the APCO and the EPA. 

¶ After the pile has built up to 
the height of the trash auger, 
removing material from the 
pile shall be performed in 
such a way as to prevent 
free-falling trash from the 
stockpiling system. 

 
Dust management plans for facilities 
are subject to the requirements in 
District Rules 8011, 8021, 8031, 
8041, 8051, 8061, 8071, and 8081. 
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The NCAC regulation requires the use of 2D-2D or 1D-3D cyclones while District Rule 
4204 requires 1D-3D cyclones.  District Rule 4204 also requires that new cyclones be 
Enhanced 1D-3D cyclones with high control efficiency, which exceeds standard 1D-3D 
cyclones control efficiency.  For cyclones controlling exhaust on high pressure systems, 
the NCAC also specifies a 95% control efficiency.  Texas A&M reports tested 
efficiencies of 97% for 1D-3D cyclones up to 99% for Enhanced 1D-3D cyclones.  
Therefore, District Rule 4204 requiring the use of 1D-3D cyclones on all systems and 
also requiring that new cyclones be Enhanced 1D-3D cyclones with PM control 
efficiency up to 99% exceeds NCAC requirements for high pressure systems with 95% 
PM control efficiency. 
 
On low pressure systems, the NCAC regulation requires the use of 2D-2D or 1D-3D 
cyclones and identifies a 90% PM control efficiency.  As discussed above, District Rule 
4204 requires the use of 1D-3D cyclones or Enhanced 1D-3D cyclones when installing 
new cyclones.  As mentioned, Texas A&M reports tested efficiencies of 97% for 1D-3D 
cyclones up to 99% for Enhanced 1D-3D cyclones.  Therefore, District Rule 4204 
requiring the use of 1D-3D cyclones or new Enhanced 1D-3D cyclones with PM control 
efficiency up to 99% exceeds NCAC requirements for low pressure systems with 90% 
PM control efficiency. 
 
The NCAC regulation also provides an exemption for operations processing less than 
20 bales per hour, which could represent approximately 20,000 bales per season.  
Since the District rule does not have such exemption (only contains a research-targeted 
exemption at less than 4 bales/day), District Rule 4204 is more stringent in this area as 
well. 
 
Therefore, overall, District Rule 4204 is more stringent than the NCAC 02D.0542 
regulation applying to cotton gin operations. 
 
South Carolina Air Pollution Control Regulations and Standards (SCAPCR), 
Regulation 61-62.5, Standard No.  4, Section V (Cotton Gins) (Amended September 
23, 2016) 
 
The District compared the requirements of District Rule 4204 with the requirements 
contained within SCAPCR 61-62.5, Std4, Section V.   
 
 

SJVAPCD SCAPCR 

Applicability The provisions of this rule shall apply 
to all cotton ginning facilities within 
the District. 

All existing, new, and modified cotton 
ginning operations. 
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SJVAPCD SCAPCR 

Exemption Cotton ginning facilities used for 
research purposes and limited to 
throughputs of not more than 4,000 
pounds of seed cotton processed per 
day (equivalent to 4 bales/day at a 
trash-to-cotton ratio of 1-to-1) shall 
be exempt from the requirements of 
Section 5.0.  

Existing facilities with a maximum gin 
stand rated capacity (or documented 
equipment limitation) of less than twenty 
(20) bales per hour that do not have 
cyclones on lint cleaning system 
exhausts and battery condenser 
exhausts as of promulgation date of this 
rule, will not be required to add the 
emission control devices in paragraph 
C.2 below to lint cleaning exhausts or 
battery condenser exhausts if emissions 
from these exhausts are controlled by 
fine mesh screens. 

Requirements All emission points shall be 
controlled by 1D-3D cyclones or 
rotary drum filters.   
 
New cyclones or replacement parts 
of existing 1D-3D cyclones shall 
have the dimensional characteristics 
of the Enhanced 1D-3D cyclone, or 
the 1D-3D with a 2D-2D inlet and an 
expansion chamber trash outlet. 

Each cotton ginning operation shall 
install and operate a particulate emission 
control system on all high and low 
pressure exhausts and lint cleaning 
system exhausts that includes one (1) or 
more 1D-3D or 2D-2D cyclones.  

Driver-under or pull through trash 
collection system for load-out 
purposes shall not load trash into a 
hopper or trailer unless one or more 
the following are utilized: 
 

¶ The trash loading area has an 
enclosure with four sides that 
are higher than the trash 
auger; at least two sides shall 
be solid and the remaining 
sides shall: have a flexible 
wind barrier, which extends 
below the top of the trash 
trailer sides; or have solid 
doors that remain shut while 
trash trailers are being 
loaded, except as necessary 
to accommodate trailer 
movement; or have a 
combination of flexible wind 
barriers and solid doors. 

¶ A solid-sided trailer is used 
when there is no enclosure, 
and the trash auger and 
opening of the loading device 

Trash stacker areas shall contain one (1) 
of the following:  
 

¶ A three (3) sided enclosure with a 
roof whose sides are high 
enough above the opening of the 
dumping device to prevent wind 
from dispersing dust or debris; or  

¶ A device to provide wet 
suppression at the dump area of 
the trash cyclone and minimize 
free fall distance of waste 
material exiting the trash cyclone.  
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SJVAPCD SCAPCR 

have a flexible shroud that 
extends just below the top of 
the trailerôs solid sides, or 

¶ Fugitive PM10 emissions 
from load-out areas are 
reduced by an alternative 
method, which is approved by 
the APCO and the EPA. 

 

An owner/operator shall not operate 
a trash conveyance system dumping 
directly into a pile unless it meets the 
following requirements: 
 

¶ Both sides of the trash auger 
shall be equipped with wind 
barriers that extend, as 
measured vertically prior to 
trash pile build-up, one foot 
above and three feet below 
the auger or with an 
alternative control approved 
by the APCO and the EPA. 

¶ After the pile has built up to 
the height of the trash auger, 
removing material from the 
pile shall be performed in 
such a way as to prevent 
free-falling trash from the 
stockpiling system. 

 
Dust management plans for facilities 
are subject to the requirements in 
District Rules 8011, 8021, 8031, 
8041, 8051, 8061, 8071, and 8081. 

Minimize fugitive emissions by designing 
and maintaining trash systems, the gin 
yard, and the traffic area according to the 
guidelines in the regulation. 

 
SCAPC Regulation requires the use of 2D-2D or 1D-3D cyclones while District Rule 
4204 requires 1D-3D cyclones and also requires that new cyclones be Enhanced 1D-3D 
cyclones with high control efficiency.  Texas A&M reports tested efficiencies of 97% for 
1D-3D cyclones up to 99% for Enhanced 1D-3D cyclones.  Therefore, District Rule 
4204 requirements result in higher PM control efficiency as compared to SCAPC 
regulation requirements.   
 
The SCAPC regulation also provides an exemption for operations processing less than 
20 bales per hour, which could represent approximately 20,000 bales per season.  
Since the District rule does not have such exemption (only contains a research-targeted 
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exemption at less than 4 bales/day), District Rule 4204 is more stringent in this area as 
well. 
 
While the SCAPC regulation requires the trash stacker be contained in a three-sided 
enclosure, District Rule 4204 requires that the trash loading area be an enclosure with 
four sides higher than the trash auger.  District Rule 4204 is more stringent in this area 
as well. 
 
Therefore, overall, District Rule 4204 is more stringent than the SCAPC 62.5, Std4, 
Section V regulation applying to cotton gin operations. 
 
Oklahoma Department of Environmental Quality (ODEQ), Air Pollution Control, 
252:100-23 (Cotton Gins) (Adopted February 17, 2017) 
 
The District compared the requirements of District Rule 4204 with the requirements 
contained within ODEQ 252:100-23.  
 
 SJVAPCD ODEQ 

Applicability The provisions of this rule shall apply 
to all cotton ginning facilities within 
the District. 

All existing, new, and modified cotton 
ginning operations. 

Exemption Cotton ginning facilities used for 
research purposes and limited to 
throughputs of not more than 4,000 
pounds of seed cotton processed per 
day (equivalent to 4 bales/day at a 
trash-to-cotton ratio of 1-to-1) shall 
be exempt from the requirements of 
Section 5.0.  

No exemption listed. 

Requirements Opacity from cotton gins is limited to 
less than 20% pursuant to District 
Rule 4101. 

Visible emissions shall not exceed 20% 
opacity.  
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 SJVAPCD ODEQ 

All emission points shall be 
controlled by 1D-3D cyclones or 
rotary drum filters.   
 
New cyclones or replacement parts 
of existing 1D-3D cyclones shall 
have the dimensional characteristics 
of the Enhanced 1D-3D cyclone, or 
the 1D-3D with a 2D-2D inlet and an 
expansion chamber trash outlet. 

Low Pressure Exhaust: 
The use of screens with a mesh size of 
70 by 70 or finer (U.S. Sieve), or the 
use of perforated condenser drums 
with holes not exceeding 0.045 inches 
in diameter or equipment of equivalent 
design efficiency. 

 
High Pressure Exhaust: 

The use of 2D-2D cyclones shall be 
required for existing gins. Existing gins 
shall install and use 1D-3D cyclone 
collectors or equivalent when the 
capital cost of repair or replacement of 
the existing 2D-2D cyclone exceeds 
50% of the capital cost of a new 1D-
3D cyclone. New or modified cotton 
gins shall utilize a 1D-3D cyclone 
collector or equipment of equivalent 
collection efficiency upon 
commencement of operation. 

Driver-under or pull through trash 
collection system for load-out 
purposes shall not load trash into a 
hopper or trailer unless one or more 
the following are utilized: 
 

¶ The trash loading area has an 
enclosure with four sides that 
are higher than the trash 
auger; at least two sides shall 
be solid and the remaining 
sides shall: have a flexible 
wind barrier, which extends 
below the top of the trash 
trailer sides; or have solid 
doors that remain shut while 
trash trailers are being 
loaded, except as necessary 
to accommodate trailer 
movement; or have a 
combination of flexible wind 
barriers and solid doors. 

¶ A solid-sided trailer is used 
when there is no enclosure, 
and the trash auger and 
opening of the loading device 
have a flexible shroud that 
extends just below the top of 
the trailerôs solid sides, or 

For emission control during dumping, burr 
hoppers at existing gin sites located 
within the corporate city limits of any city 
or within 300 feet of two or more occupied 
establishments must be totally enclosed. 
All new gin sites shall install and use a 
total enclosure on the burr hopper.  
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 SJVAPCD ODEQ 

¶ Fugitive PM10 emissions 
from load-out areas are 
reduced by an alternative 
method, which is approved by 
the APCO and the EPA. 

 

An owner/operator shall not operate 
a trash conveyance system dumping 
directly into a pile unless it meets the 
following requirements: 
 

¶ Both sides of the trash auger 
shall be equipped with wind 
barriers that extend, as 
measured vertically prior to 
trash pile build-up, one foot 
above and three feet below 
the auger or with an 
alternative control approved 
by the APCO and the EPA. 

¶ After the pile has built up to 
the height of the trash auger, 
removing material from the 
pile shall be performed in 
such a way as to prevent 
free-falling trash from the 
stockpiling system. 

Dust management plans for facilities 
are subject to the requirements in 
District Rules 8011, 8021, 8031, 
8041, 8051, 8061, 8071, and 8081. 

Minimize fugitive emissions by designing 
and maintaining trash systems, the gin 
yard, and the traffic area according to the 
guidelines in the regulation. 

 
The ODEQ regulation requires the use of 2D-2D or 1D-3D cyclones on the exhaust of 
high pressure systems only while District Rule 4204 requires all systems to be 
controlled with 1D-3D cyclones.  District Rule 4204 also requires that new cyclones be 
Enhanced 1D-3D cyclones with high control efficiency.  Texas A&M reports tested 
efficiencies of 97% for 1D-3D cyclones up to 99% for Enhanced 1D-3D cyclones.  
Therefore, District Rule 4204 requirements result in higher PM control efficiency as 
compared to ODEQ regulation requirements.   
 
The ODEQ regulation still allows screened enclosures on low pressure air systems 
while, as mentioned above, District Rule 4204 requires the use of high efficiency 
cyclone on all air systems.  Therefore, the District rule is significantly more stringent with 
respect to trash systems. 
 
Therefore, overall, District Rule 4204 is more stringent than the ODEQ 255:100-23 
regulation applying to cotton gin operations. 
 



2018 Plan for the 1997, 2006, and 2012 PM2.5 Standards                                 November 15, 2018 

 

C-62                                                           Appendix C: Stationary Source Control Measure Analyses 

Texas Commission on Environmental Quality (TCEQ), Air Quality Standard Permit 
for Cotton Gin Facilities and Cotton Burr Tub Grinders12 (Adopted April 7, 2010) 
 
The District compared the requirements of District Rule 4204 with the requirements 
contained within TCEQ Air Quality Standard Permit for Cotton Gin Facilities and Cotton 
Burr Tub Grinders. 
 
Rather than requiring the use of high efficiency control device, TCEQ Regulation 
requires that devices (rotary drum filter, fabric filter, and cyclone collection systems) 
used to control PM be properly designed and operated.  As opposed to TCEQ 
Regulation, District Rule 4204 requires  the use of 1D-3D cyclones but also requires 
that new cyclones be Enhanced 1D-3D cyclones with high control efficiency which 
exceeds standard 1D-3D cyclones control efficiency.  Texas A&M reports tested 
efficiencies of 97% for 1D-3D cyclones up to 99% for Enhanced 1D-3D cyclones.   
 
Therefore, District Rule 4204 is more stringent than the TCEQ regulation applying to 
cotton gin operations.   
 

 SJVAPCD TCEQ 

Applicability The provisions of this rule shall apply to 
all cotton ginning facilities within the 
District. 

All existing, new, and modified cotton ginning 
operations. 

Exemption Cotton ginning facilities used for 
research purposes and limited to 
throughputs of not more than 4,000 
pounds of seed cotton processed per 
day (equivalent to 4 bales/day at a trash-
to-cotton ratio of 1-to-1) shall be exempt 
from the requirements of Section 5.0.  

Replacement or addition of cotton gin stands 
where no other equipment change or 
additions are involved  
 

Requirements All emission points shall be controlled by 
1D-3D cyclones or rotary drum filters.   
 
New cyclones or replacement parts of 
existing 1D-3D cyclones shall have the 
dimensional characteristics of the 
Enhanced 1D-3D cyclone, or the 1D-3D 
with a 2D-2D inlet and an expansion 
chamber trash outlet. 

All rotary drum filter, fabric filter, and cyclone 
collection systems used to control particulate 
emissions from the cotton gin facilities 
authorized by this standard permit shall meet 
the following requirements, as applicable:  
 

¶ fabric filter and drum filter systems 
shall be designed to meet an outlet 
grain loading not to exceed 0.01 
grains per dry standard cubic foot 
(combined front half and back half);  

¶ cyclone collectors shall be properly 
sized high efficiency cyclones with a 
cone length at least twice the 
diameter of the cyclone.   

                                            
12 https://www.tceq.texas.gov/assets/public/permitting/air/NewSourceReview/ag/cotton_sp_final.pdf 

https://www.tceq.texas.gov/assets/public/permitting/air/NewSourceReview/ag/cotton_sp_final.pdf
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 SJVAPCD TCEQ 

Driver-under or pull through trash 
collection system for load-out purposes 
shall not load trash into a hopper or 
trailer unless one or more the following 
are utilized: 
 

¶ The trash loading area has an 
enclosure with four sides that 
are higher than the trash auger; 
at least two sides shall be solid 
and the remaining sides shall: 
have a flexible wind barrier, 
which extends below the top of 
the trash trailer sides; or have 
solid doors that remain shut 
while trash trailers are being 
loaded, except as necessary to 
accommodate trailer movement; 
or have a combination of flexible 
wind barriers and solid doors. 

¶ A solid-sided trailer is used when 
there is no enclosure, and the 
trash auger and opening of the 
loading device have a flexible 
shroud that extends just below 
the top of the trailerôs solid sides, 
or 

¶ Fugitive PM10 emissions from 
load-out areas are reduced by 
an alternative method, which is 
approved by the APCO and the 
EPA. 

 
An owner/operator shall not operate a 
trash conveyance system dumping 
directly into a pile unless it meets the 
following requirements: 
 

¶ Both sides of the trash auger 
shall be equipped with wind 
barriers that extend, as 
measured vertically prior to trash 
pile build-up, one foot above and 
three feet below the auger or 
with an alternative control 
approved by the APCO and the 
EPA. 

¶ After the pile has built up to the 
height of the trash auger, 
removing material from the pile 
shall be performed in such a way 
as to prevent free-falling trash 
from the stockpiling system. 

Fugitive emissions from burr hoppers 
authorized by this standard permit shall be 
minimized through the use of appropriate 
operational practices and/or other control 
methods to prevent visible emissions from 
traveling off property during trash dumping 
operations.  
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 SJVAPCD TCEQ 

 Requirements for cotton gin dryers are 
included in District Rule 4309, Dryers, 
Dehydrators, and Ovens. 
 
Requirements for engines are included in 
District Rule 4702, Internal Combustion 
Engines. 

Fuel type limitations for burners and engines. 
 
Emissions and operating hour limits for 
engines. 

HOW DOES DISTRICT RULE 4204 COMPARE TO RULES IN OTHER AIR DISTRICTS? 
There are no analogous rules for this source category in SCAQMD, BAAQMD, 
SMAQMD, and VCAPCD 

ADDITIONAL EMISSION REDUCTION OPPORTUNITIES  
Beyond the review of current regulation and rule requirements, the District performed an 
extensive review of the feasibility of expanding applicability or removal of exemptions for 
this source category, technologies and measures that have been implemented in 
practice in other regions, and potential new technologies and measures that may be 
feasible for implementation in the near future.  Based on this exhaustive review, District 
staff did not find any additional measures currently available or will be available prior to 
the 2025 attainment deadline date that could improve the effectiveness of this rule.  
 
Research and PM2.5 Fraction 
Research was completed in 2013 by the United States Department of Agriculture 
Agricultural Research Service (USDA-ARS), in partnership with cotton associations, 
EPA, CARB, and the District to measure actual PM10 and PM2.5 emissions from stack 
sources and fugitive emissions in and around several ginning facilities.  This research 
provided emission factors for comparison to previous estimations that are included in 
emission inventories and provided data for both types of cotton gins currently in use in 
California.  The project was designed to measure emissions from facilities with current 
emissions control technologies in place and to improve emissions estimations by 
measurement with the highest quality methods and instruments.  The project was not 
designed to evaluate new technologies or measures to further reduce emissions.  
Results for the seven gins that were sampled for the project indicate the estimated ratio 
of PM2.5 to PM10 is approximately 16%.13  This fraction of PM2.5 to PM10 is lower than 
indicated in the emissions inventory currently being used.  Future research will include 
particle size analysis of EPA Method 17 samples, and modeling to compare model 
output and ambient sampling data and develop suggested modeling corrections.   
 
Baghouse 
Baghouses are not feasible at cotton gin operations because of the requirements for 
high volume of air, blinding from the fibrous material, temperature excursions across 
fabric filters, and introduction of moisture during the ginning operation. 
 
A typical cotton ginning operation relies on an air cleaning system handling fibrous 
materials such as cotton and cotton waste in a cotton gin.  This air cleaning system 

                                            
13 United States Department of Agriculture, Agricultural Research Service. (2013). Characterization of Cotton Gin 
Particulate Matter Emissions.  Obtained from http://buser.okstate.edu/air-quality/cotton-gin/national-study/. 

http://buser.okstate.edu/air-quality/cotton-gin/national-study/
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uses high volume of air to move the cotton throughout the ginning operation.  Usually, 
these high volumes of air are much higher than any volumes of air passing through a 
baghouse.  Throughout the various processes of the cotton gin operation air velocities 
range from 1,500 fpm to 5,000 fpm.14  Another issue arises when higher-than-average 
gas volumes and particulate matter impact on bags.  This causes bag blinding15, where 
the increased velocity allows dust to penetrate into the fabric, and the cleaning system 
is unable to remove it. 
 
In addition to the high volume of air, the baghouse would also see higher than normal 
temperature excursions.  Excursions above the recommended temperature limit 
generally shorten bag life considerably.  This same effect is obtained when seed cotton 
is first dried in large driers using heated air to reduce its moisture content, and if the 
seed cotton requires additional drying, gins will often run it through second or third drier. 
Excess moisture is common to cotton grown in the more humid regions of the Cotton 
Belt, while cottons produced in the Southwest can be too dry because of the region's 
arid climate. Lack of moisture at ginning can also lower the quality of the fiber and 
contribute to ginning problems.  That is why moisture is added with special humidifier 
that blows warm, humid air through the ginôs conveyor pipes.  Moisture on the bags 
tends to alter the adhesion of the dust cake on and within the fabric structure, and 
ñmuddingò or blinding of the bags may occur because the cleaning system cannot 
remove this dust. 
 
1D-3D Cyclones with Expansion Chamber 
Currently, all cotton gins in the Valley are required to operate using a 1D-3D cyclone.   
There are currently 28 such units and about two thirds of the 1D-3D cyclones used in 
the Valley have an expanded chamber outlet.  Research has shown that an expansion 
chamber allows for more flow since it is not as narrow.  In initial tests, a larger D/3 size 
expanded chamber exit produced PM10 emissions that were about 8% lower than those 
resulting from use of the standard, small-diameter (D/4) exit.16  The USDA study on 
PM2.5 emissions from cotton gins discussed above, which provided the District with the 
PM10/PM2.5 ratio for emissions from cotton gins, did not extend to the expected PM2.5 
control efficiencies of control devices at cotton gins; therefore, there is no completed 
research indicating the effectiveness of reducing PM2.5 by installing an expansion 
chamber.  As noted above, expansion chambers result in a minor increase in efficiency 
for PM10 emissions control, but PM2.5 is a very small fraction of the overall particulate 
in these systems and does not respond as well as PM10 to air flow changes such as 
those induced by an expansion chamber.  Therefore, the District does not believe that 
expansion chambers would be a feasible control for PM2.5.  
 
However, Rule 4204 is predominantly a PM10 control measure and does currently 
require all new cyclones or replacement parts of existing 1D3D cyclones have the 
dimensional characteristics of an Enhanced 1D3D cyclone, or a 1D-3D with a 2D-2D 

                                            
14 Reference Agriculture Handbook No. 503 ï Cotton Ginners Handbook, July 1977, page 59 
15 Blinding (define) ï A closing of the filter medium pores which results in either a reduced gas flow or an increased 

pressure drop across the medium. 
16 Baker R.V. and Hughs S.E. (1998).  Influence of Air Inlet and Outlet Design and Trash Exit Size on 1D3D Cyclone 
Performance.  Transactions of the ASAE, vol. 42(1): 17-21. 
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inlet and an expansion chamber trash outlet.  Therefore, to the extent that PM2.5 may 
be minimally reduced by expansion chambers, all cyclones on cotton gins in the Valley 
will eventually be replaced by either an Enhanced 1D-3D cyclone or a 1D-3D cyclone 
with an expansion chamber under the current PM10-targetted rule.  
 
Mechanical Conveyance 
Mechanical conveyance for the main trash handling system could be a potential 
opportunity to reduce emissions, but it has only been demonstrated as feasible for 
newly constructed or rebuilt cotton gins.  Mechanical conveyance reduces emissions 
from cotton gin trash handling exhaust streams, which are otherwise moved 
pneumatically.  The cotton gin trash handling systems only comprise a fraction of the 
emissions that are released from the full cotton ginning process.   
 
Newer or rebuilt cotton gins are able to accommodate a mechanical conveyance system 
since they are able to design the cotton gin around the equipment and space needed.  
Operators that have installed a mechanical conveyance system for their cotton gin have 
had to build a lower floor, below the main level containing the major cotton gin 
equipment, to house the mechanical conveyors.  Therefore, as confirmed by industry 
representatives and equipment manufacturers, it is not technologically feasible to retrofit 
existing cotton gins with mechanical conveyance systems to replace existing trash 
handling equipment.   
 
Plenum Chambers 
Plenum chambers are in use at three cotton gins in the Valley.  Plenum chambers are 
placed upstream of selected cyclones to remove large trash.  No study has been found 
that demonstrates an increase in PM control efficiency with the utilization of a plenum 
chamber.  Cotton ginning facilities that have installed plenum chambers are generally 
using those devices to reduce wear and tear on the cyclones, thus prolonging the life of 
the cyclones, and not for increased PM controls. 

EVALUATION FINDINGS 
The District has evaluated all potential control technologies and all control technologies 
achieved in practice in other areas or included in other state implementation plans for 
cotton gins.  As demonstrated above, Rule 4204 currently has in place the most 
stringent measures feasible to implement in the Valley and therefore meets or exceeds 
RACM, BACM and MSM requirements for this source category.   
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C.6 RULE 4301 (FUEL BURNING EQUIPMENT) 

DISCUSSION 
Rule 4301 (Fuel Burning Equipment) has a very broad applicability, as it applies to all 
types of fuel burning equipment in use in the Valley.  Since its early adoption in 1992, it 
has largely been superseded by several District rules with more stringent requirements 
for specific types of fuel burning equipment.  See the control measure evaluations for 
Rules 4306, 4307, 4308, 4309, 4320, 4352, and 4703 for more specific information 
about the individual fuel burning equipment source categories.   

EMISSIONS INVENTORY 
The emission inventory is not specific to Rule 4301 as it has been superseded by 
multiple District rules.  See control measures for 4306, 4307, 4308, 4309, 4320, 4352, 
and 4703 for the individual emissions inventories.   

SOURCE CATEGORY 
The purpose of this rule is to limit emissions of air contaminants from fuel burning 
equipment by specifying maximum emission rates for SOx, NOx, and PM (identified in 
the rule as combustion contaminant emissions).  As previously mentioned, Rule 4301 
has been superseded by more stringent requirements.  See control measures for 4306, 
4307, 4308, 4309, 4320, 4352, and 4703 for more specific evaluations of the individual 
fuel burning equipment sources categories.   

HOW DOES DISTRICT RULE 4301 COMPARE WITH FEDERAL AND STATE RULES AND 

REGULATIONS? 
Facilities subject to Rule 4301 are subject to various state rules and federal 
requirements, such as Control Techniques Guidelines, Alternative Control Techniques, 
New Source Performance Standard, National Emission Standard Hazardous Air 
Pollutants, and Maximum Achievable Control Technology.  However, several District 
rules have superseded Rule 4301 with more stringent requirements.  Comparisons of 
those District rules to the applicable federal and state rules are discussed within those 
control measure evaluations. 

HOW DOES DISTRICT RULE 4301 COMPARE TO RULES IN OTHER AIR DISTRICTS? 
Rule 4301 have been superseded by more stringent requirements.  See Rules 4306, 
4307, 4308, 4309, 4320, 4352, and 4703 for more specific evaluations about the 
individual fuel burning equipment sources categories.  

ADDITIONAL EMISSION REDUCTION OPPORTUNITIES  
Several District rules have superseded Rule 4301 with more stringent requirements.  
Discussion of feasibility of expanding applicability or removal of exemptions are 
discussed within those control measure evaluations.   

EVALUATION FINDINGS 
The requirements of Rule 4301 have been superseded by more stringent District rules 
that meet or exceed RACM, BACM, and MSM level requirements.  All units subject to 
this rule are subject to more specific rules and discussed within those control measure 
evaluations.  See Rules 4306, 4307, 4308, 4309, 4320, 4352, and 4703.   
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C.7 RULE 4306 AND 4320 (BOILERS, PROCESS HEATERS, AND STEAM GENERATORS 

GREATER THAN 5 MMBTU/HR)  

DISCUSSION 
Rules 4306 and 4320 apply to any gaseous fuel or liquid fuel fired boiler, steam 
generator, or process heater with a total rated heat input greater than 5 million British 
thermal units per hour (MMBtu/hr).  The purpose of these rules is to limit NOx, carbon 
monoxide (CO), and particulate matter (PM) emissions from boilers, steam generators, 
and process heaters of this size range. 
 
Rule 4320 is the third generation rule for this source category.  The first District rule for 
this source category, Rule 4305 (Boilers, Steam Generators, and Process Heaters) was 
adopted on December 16, 1993.  Rule 4305 was superseded by Rule 4306 (Boilers, 
Steam Generators, and Process Heaters ï Phase 3) on September 18, 2003 to 
implement a NOx emission reduction control measure from the Districtôs ozone and 
PM10 attainment plans.  Since adoption, Rule 4306 has been amended twice.   
 
The most recent Rule 4306 amendment in October 2008 was initially proposed to lower 
the NOx limit from 9 ppmv to 6 ppmv for units greater than 20 MMBtu/hr.  It was 
determined that the proposed NOx limits could be accomplished by using selective 
catalytic reduction (SCR) or a combination of SCR, ultra-low NOx burners (ULNBs), flue 
gas recirculation (FGR), and/or tuning, thus making the lower limit of 6 ppmv 
technologically feasible.  However, through the public workshop process and additional 
research it was also determined that most of the units subject to Rule 4306 have 
already undergone several generations of NOx controls, and consequently, certain 
applications of SCR may not be cost-effective and/or technologically infeasible because 
of physical limitations at the facilities.  As a result of this public process, the lower NOx 
limits were included in new Rule 4320 and an option was provided in the rule that allows 
for the payment of an annual emissions fee based on total actual emissions, rather than 
installation of additional NOx controls, based on each operatorôs individual business 
situation.  These fees are used by the District to achieve cost-effective NOx reductions 
through District incentive programs, the Districtôs Technology Advancement Program, 
and other District programs.  The previous versions of Rule 4305 and 4306 combined 
with the implementation of Rule 4320 results in approximately 96% control of NOx 
emissions from this source category. 
 
Rule 4320 also includes particulate matter control requirements.  These requirements 
are in the form of limits on the sulfur content of fuel burned.  During fuel combustion, the 
sulfur content in the fuel results in sulfur oxide (SOx) emissions.  SOx emissions 
combine with ammonia in the atmosphere to form ammonium sulfate (a particulate).  
Reducing the sulfur content in the fuel burned results in lower levels of particulate 
matter generated by the combusting equipment. 
 
The implementation of Rule 4320 does not substitute the requirements of Rule 4306, 
but enforces requirements supplementary to Rule 4306.  As such, this evaluation is 
applicable to both Rule 4306 and Rule 4320.  
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EMISSIONS INVENTORY 
POLLUTANT 2013 2017 2019 2020 2022 2023 2024 2025 2026 2028 
 

Annual Average - Tons per day  
PM2.5 1.24 1.15 1.12 1.10 1.06 1.04 1.02 1.01 0.99 0.96 

NOX 1.80 1.47 1.39 1.35 1.26 1.22 1.18 1.14 1.10 1.03 
 

Winter Average - Tons per day  

PM2.5 1.22 1.14 1.10 1.08 1.05 1.03 1.01 0.99 0.98 0.95 

NOX 1.75 1.44 1.36 1.31 1.23 1.19 1.15 1.11 1.07 1.01 

SOURCE CATEGORY 
Facilities with units subject to this rule represent a wide range of industries, including 
but not limited to electrical utilities, cogeneration, oil and gas production, petroleum 
refining, manufacturing and industrial processes, food and agricultural processing, and 
service and commercial facilities. 
 
To recognize, and better regulate, the operational and technical differences between 
different types of equipment subject to Rules 4306 and 4320, the different equipment 
types were separated into several major categories, with different rule requirements, 
including the following: 
 
Á Units with a total rated heat input greater than 5.0 MMBtu/hr to 20.0 MMBtu/hr  
Á Units with a total rated heat input greater than 20.0 MMBtu/hr  
Á Oilfield steam generators of all ratings and fuel types  
Á Refinery units of all ratings and fuel types   
Á Low-use units limited by a Permit to Operate to an annual heat input greater than 

1.8 billion Btu/year but less than or equal to 30 billion Btu/year    
Á Units at a wastewater treatment facility using less than 50% PUC quality fuel 
Á Small specialty units operated by a small producer 

HOW DO DISTRICT RULES 4306 AND 4320 COMPARE WITH FEDERAL AND STATE RULES AND 

REGULATIONS? 
 
Federal Regulations 
There are no EPA CTG requirements for this source category.   
 
Alternative Control Techniques (ACT) 

¶ EPA-453/R-93-034 (ACT Document ï NOx emissions from Process Heaters) 
 
The District evaluated the requirements contained within the ACT for NOx Emissions 
from Process Heaters and found no requirements that were more stringent than those 
already in Rules 4306 and 4320. 
 

¶ EPA-453/R-94-022 (ACT Document ï NOx Emissions from 
Industrial/Commercial/Institutional Boilers) 
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The District evaluated the requirements contained within the ACT for NOx Emissions 
from Industrial/Commercial/Institutional Boilers and found no requirements that were 
more stringent than those already in Rules 4306 and 4320. 
 

¶ EPA-453/R-94-023 (ACT Document ï NOx Emissions from Utility Boilers) 
 
The District evaluated the requirements contained within the ACT for NOx Emissions 
from Utility Boilers and found no requirements that were more stringent than those 
already in Rules 4306 and 4320. 
 
NSPS 

¶ 40 CFR 60 Subpart D (Standards of Performance for Fossil-Fuel Fired Steam 
Generators for which Construction Is Commenced After August 17, 1971) 

 
The District evaluated the requirements contained within 40 CFR 60 Subpart D and 
found no requirements that were more stringent than those already in Rules 4306 and 
4320. 
 

¶ 40 CFR 60 Subpart Db (Standards of Performance for Industrial-Commercial-
Institutional Steam Generating Units) 

 
The District evaluated the requirements contained within 40 CFR 60 Subpart Db and 
found no requirements that were more stringent than those already in Rules 4306 and 
4320. 
 

¶ 40 CFR 60 Subpart Dc (Standards of Performance for Small Industrial- Commercial-
Institutional Steam Generating Units) 

 
The District evaluated the requirements contained within 40 CFR 60 Subpart Dc and 
found no requirements that were more stringent than those already in Rules 4306 and 
4320. 
 

¶ NSPS ï 40 CFR Subpart J (Standards of Performance for Petroleum Refineries) 
 
The District evaluated the requirements contained within 40 CFR 60 Subpart J and 
found no requirements that were more stringent than those already in Rules 4306 and 
4320. 

 
¶ NSPS ï 40 CFR Subpart Ja (Standards of Performance for Petroleum Refineries for 

Which Construction, Reconstruction, or Modification Commenced After May 14, 
2007 

 
The District evaluated the requirements contained within 40 CFR 60 Subpart Ja and 
found no requirements that were more stringent than those already in Rules 4306 and 
4320. 
 
 



2018 Plan for the 1997, 2006, and 2012 PM2.5 Standards                                 November 15, 2018 

 

C-71                                                           Appendix C: Stationary Source Control Measure Analyses 

NESHAP/ MACT 

¶ 40 CFR 63 Subpart DDDDD (NESHAP for Major Sources: Industrial, Commercial, 
and Institutional Boilers and Process Heaters) 

 
40 CFR 63 Subpart DDDDD was amended on January 31, 2013 to include new 
emission limits for PM, CO, and total selective metals (TSM), replace numeric dioxin 
emission limits with work practice standards, add new subcategories of facilities, and 
add alternative monitoring approaches for compliance with the PM limit.  The PM limit in 
District Rule 4320 is more stringent for liquid fuels because it only allows liquid fuels to 
be burned during PUC quality natural gas curtailment periods.  It is equivalent to 
DDDDD for all gasses burned except for gasses exceeding 40 µg/m3 of mercury. 
 
The District evaluated the requirements contained within the above NESHAP and found 
no requirements that were more stringent than those already in Rules 4306 and 4320. 
 
State Regulations 
There are no state regulations applicable to this source category.   

HOW DO DISTRICT RULES 4306 AND 4320 COMPARE TO RULES IN OTHER AIR DISTRICTS? 
 
SCAQMD 

¶ SCAQMD Rule 1146 (Emissions of Nitrogen from Industrial, Institutional, and 
Commercial Boilers, Steam Generators, and Process Heaters) (Amended November 
1, 2013) 

 
The District evaluated the requirements contained within SCAQMDôs Rule 1146 and 
found no requirements that were more stringent than those already in Rule 4306 and 
4320. 
 

 SJVAPCD SCAQMD 

Applicability Any gaseous fuel or liquid fuel fired boiler, steam 
generator, or process heater with a total rated 
heat input greater than 5 million Btu per hour. 

Boilers, steam generators, and 
process heaters of equal to or greater 
than 5 million Btu per hour rated heat 
input capacity used in industrial, 
institutional, and commercial 
operations. 

Exemptions Units regulated by other District rules such as 
solid fuel fired units, dryers, glass melting 
furnaces, kilns, and smelters. 
 
Any units while burning any fuel other than PUC 
quality natural gas that: 
Burns non-PUC gas no more than 168 cumulative 
hours in a calendar year plus 48 hours per 
calendar year for equipment testing; NOx 
emission do not exceed 150 ppmv. 

(1) Boilers used by electric utilities to 
generate electricity; and  
(2) Boilers and process heaters with a 
rated heat input capacity greater than 
40 million Btu per hour that are used in 
petroleum refineries; and  
(3) Sulfur plant reaction boilers.  
(4) RECLAIM facilities (NOx emissions 
only) 
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 SJVAPCD SCAQMD 

Requirements Category A 
Units 5-20 MMBtu/hr 
Except Categories C 
through G units 
 

9 ppmv standard 
6 ppmv enhanced 

9 ppmv 
Excluding digester and landfill gas fired 
units, and process heaters. 

Category B 
Units > 20 MMBtu/hr 
Except Categories C 
through G units  

7 ppmv standard 
5 ppmv enhanced 

9 ppmv for units <75 MMBtu/hr 
Excluding digester and landfill gas fired 
units, and process heaters. 
5 ppmv for units Ó75MMbtu/hr 
Excluding process heaters. 

Category C.1 
Oilfield Steam Generators 
5-20 MMBtu/hr 

9 ppmv standard 
6 ppmv enhanced 
 

9 ppmv standard 
5 ppmv enhanced 

Category C.2 
Oilfield Steam Generators 
>20 MMBtu/hr 

7 ppmv standard 
5 ppmv enhanced 

9 ppmv for units <75 MMBtu/hr 
5 ppmv for units Ó75MMBtu/hr 
 

Category C.3 
Oilfield Steam Generators 
fired on less than 50% 
PUC quality gas 

9 ppmv 25 ppmv for landfill gas fired units 
15 ppmv for digester gas fired units 

Category D.1 
Refinery Units  
5-20 MMBtu/hr 

9 ppmv standard 
6 ppmv enhanced 
 

9 ppmv standard 
5 ppmv enhanced 

Category D.2 
Refinery Units  
20-110 MMBtu/hr 

6 ppmv standard 
5 ppmv enhanced 

9 ppmv for units <75 MMBtu/hr 
5 ppmv for units Ó75MMBtu/hr 

Category D.3 
Refinery Units  
>110 MMBtu/hr 

5 ppmv 5 ppmv 

Category D.4 
Refinery Units  
fired on less than 50% 
PUC quality gas 

9 ppmv 25 ppmv for landfill gas fired units 
15 ppmv for digester gas fired units 

Category E 
Units with annual heat 
input >1.8 billion Btu/yr but 
<30 billion Btu/yr 

9 ppmv For units using 9.0 billion Btu/yr or 
less, tune up twice a year.   
For units over that limit, units must 
meet the following applicable limit: 
25 ppmv landfill gas units, 
15 ppmv digester gas units, 
otherwise, for other units: 
9 ppmv for units <75 MMBtu/hr, 
5 ppmv for units Ó75MMbtu/hr 

Category F 
Wastewater Treatment 
Facilities firing on less 
than 50% PUC quality gas 

9 ppmv 15 ppmv for digester gas fired units 

Category G 
Units operated by a small 
producer in which the 
rated heat input of each 
burner is less than or 
equal to 5 MMBtu/hr but 
the total rated heat input of 

9 ppmv 9 ppmv 
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 SJVAPCD SCAQMD 

all the burners in a unit is 
rated between 5 MMBtu/hr 
and 20 MMBtu/hr, and in 
which the products of 
combustion do not come in 
contact with the products 
of combustion of any other 
burner. 

 General category in 
SCAQMD Rule  
 
NOTE: This is a general 
category in SCAQMDôs 
rule that is covered under 
multiple categories in 
District Rule 4320 

5 ppmv to 9 ppmv 
(as shown in the 
above categories) 

30 ppmv 

 
BAAQMD  

¶ BAAQMD Regulation 9 Rule 7 (Nitrogen Oxides And Carbon Monoxide from 
Industrial, Institutional, and Commercial Boilers, Steam Generators, And Process 
Heaters) (Amended May 4, 2011) 

¶ BAAQMD Regulation 9, Rule 10 (Nitrogen Oxides and Carbon Monoxide from 
Industrial, Institutional and Commercial Boilers, Steam Generators and Process 
Heaters in Petroleum Refineries) (Amended May 4, 2011) 

¶ BAAQMD Regulation 9, Rule 11 (Nitrogen Oxides And Carbon Monoxide from Utility 
Electric Power Generating Boilers) (Amended May 17, 2000) 

 
The District evaluated the requirements contained within BAAQMD Regulation 9 Rule 7, 
10, and 11, and found no requirements that were more stringent than those already in 
Rule 4306 and 4320. 
 

 SJVAPCD BAAQMD 

Applicability Any gaseous fuel or liquid fuel fired boiler, 
steam generator, or process heater with a 
total rated heat input greater than 5 million 
Btu per hour. 

Regulation 9, Rule 7  
Industrial, institutional and commercial 
boilers, steam generators  
and process heaters. 
Regulation 9, Rule 10 
Boilers, steam generators, and process 
heaters, including CO boilers, in petroleum 
refineries.   
Regulation 9, Rule 11 
Electric power generating steam boilers. 
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 SJVAPCD BAAQMD 

Exemptions Units regulated by other District rules such 
as solid fuel fired units, dryers, glass 
melting furnaces, kilns, and smelters. 
 
Any units while burning any fuel other than 
PUC quality natural gas that: 
Burns non-PUC gas no more than 168 
cumulative hours in a calendar year plus 48 
hours per calendar year for equipment 
testing; 
NOx emission do not exceed 150 ppmv. 
 
 

Regulation 9, Rule 7  
Units Ò 2.0 MMBtu/hr fire on NG 
Units < 1.0 MMBtu/hr any fuel 
Process heaters for radiant comfort heating 
Waste heat recovery boilers 
Kilns, ovens, dryers for baking, heat 
treating, cooking, calcining, vitrifying 
Low fuel use 
Tune Up, Startup and shutdown 
Regulation 9, Rule 10 
Units Ò 2.0 MMBtu/hr fire on NG 
Units < 1.0 MMBtu/hr any fuel 
Waste heat recovery boilers 
Units that received an ATC prior to January 
5, 1994 
Low fuel use 
Regulation 9, Rule 11 
Boilers < 250 MMBtu/hr 
Startup and shutdown 
Oil-burn readiness testing 
Units that operate with a capacity factor of 
less than 4% annually 
Heat recovery steam generators 

Requirements Category A 
Units 5-20 MMBtu/hr 
Except Categories C 
through G units 

9 ppmv standard 
6 ppmv enhanced 
 

Regulation 9, Rule 7  
15 ppmv 

Category B 
Units > 20 MMBtu/hr 
Except Categories C 
through G units  

7 ppmv standard 
5 ppmv enhanced 

Regulation 9, Rule 7  
20-75 MMBtu/hr ï 9ppmv 
>75 MMBtu/hr ï 5 ppmv 
Regulation 9, Rule 11 
>1.75 billion Btu/hr ï 10 ppmv 
1.5 - 1.75 billion Btu/hr ï 25 ppmv 

Category C.1 
Oilfield Steam 
Generators 
5-20 MMBtu/hr 

9 ppmv standard 
6 ppmv enhanced 

Regulation 9, Rule 7  
15 ppmv 

Category C.2 
Oilfield Steam 
Generators 
>20 MMBtu/hr 

7 ppmv standard 
5 ppmv enhanced 

Regulation 9, Rule 7  
20-75 MMBtu/hr ï 9ppmv 
>75 MMBtu/hr ï 5 ppmv 

Category C.3 
Oilfield Steam 
Generators fired on 
less than 50% PUC 
quality gas 

9 ppmv Regulation 9, Rule 7  
30 ppmv 

Category D.1 
Refinery Units  
5-20 MMBtu/hr 

9 ppmv standard 
 
6 ppmv enhanced 
 

Regulation 9, Rule 10 
 
Refinery-wide emission rate not to exceed 
0.033 lb per MMBtu (27.25 ppmv) based on 
an operating day average  

Category D.2 
Refinery Units  
20-110 MMBtu/hr 

6 ppmv standard 
5 ppmv enhanced 

Regulation 9, Rule 10 
Refinery-wide emission rate not to exceed 
0.033 lb per MMBtu (27.25 ppmv) based on 
an operating day average  
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 SJVAPCD BAAQMD 

Category D.3 
Refinery Units  
>110 MMBtu/hr 

5 ppmv Regulation 9, Rule 10 
Refinery-wide emission rate not to exceed 
0.033 lb per MMBtu (27.25 ppmv) based on 
an operating day average 

Category D.4 
Refinery Units  
fired on less than 50% 
PUC quality gas 

9 ppmv Regulation 9, Rule 10 
Refinery-wide emission rate not to exceed 
0.033 lb per MMBtu (27.25 ppmv) based on 
an operating day average 

Category E 
Units with annual heat 
input >1.8 billion 
Btu/yr but <30 billion 
Btu/yr 

9 ppmv Regulation 9, Rule 7  
For units below 9.0 billion Btu/yr, tune up 
twice a year or meet 30 ppmv 
 
For units exceeding 9 billion Btu/yr, units 
must meet the following limits: 
5-20 MMBtu/hr ï 15 ppmv 
20-75 MMBtu/hr ï 9 ppmv 
>75 MMBtu/hr ï 5 ppmv 

Category F 
Wastewater Treatment 
Facilities firing on less 
than 50% PUC quality 
gas 

9 ppmv Regulation 9, Rule 7  
30 ppmv 

Category G 
Units operated by a 
small producer in 
which the rated heat 
input of each burner is 
less than or equal to 5 
MMBtu/hr but the total 
rated heat input of all 
the burners in a unit is 
rated between 5 
MMBtu/hr and 20 
MMBtu/hr, and in 
which the products of 
combustion do not 
come in contact with 
the products of 
combustion of any 
other burner. 

9 ppmv Regulation 9, Rule 7  
15 ppmv 

 
SMAQMD 

¶ SMAQMD Rule 411 (NOx from Boilers, Process Heaters and Steam Generators) 
(Amended August 23, 2007) 
 

The District evaluated the requirements contained within SMAQMDôs Rule 411 and 
found no requirements that were more stringent than those already in Rule 4306 and 
4320. 
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 SJVAPCD SMAQMD 

Applicability Any gaseous fuel or liquid fuel fired boiler, 
steam generator, or process heater with a total 
rated heat input greater than 5 million Btu per 
hour. 

Boilers,  steam generators and process 
heaters) fired on gaseous or nongaseous 
fuels with a rated heat input capacity of 1 
million Btu per hour or greater 

Exemptions Units regulated by other District rules such as 
solid fuel fired units, dryers, glass melting 
furnaces, kilns, and smelters. 
 
Any units while burning any fuel other than PUC 
quality natural gas that: 
Burns non-PUC gas no more than 168 
cumulative hours in a calendar year plus 48 
hours per calendar year for equipment testing; 
NOx emission do not exceed 150 ppmv. 
 
 

Electric utility boilers, process heaters, 
kilns, and furnaces where the products of 
combustion come into direct contact with 
the material to be heated, 
Waste heat recovery boilers. 
Units with low fuel usage 

Requirements Category A 
Units 5-20 MMBtu/hr 
Except Categories C 
through G units 

9 ppmv standard 
6 ppmv enhanced 
 

15 ppmv 

Category B 
Units > 20 MMBtu/hr 
Except Categories C 
through G units  

7 ppmv standard 
5 ppmv enhanced 

9 ppmv 

Category C.1 
Oilfield Steam 
Generators 
5-20 MMBtu/hr 

9 ppmv standard 
6 ppmv enhanced 
 

15 ppmv 

Category C.2 
Oilfield Steam 
Generators 
>20 MMBtu/hr 

7 ppmv standard 
5 ppmv enhanced 

9 ppmv 

Category C.3 
Oilfield Steam 
Generators fired on less 
than 50% PUC quality 
gas 

9 ppmv 15 ppmv 

Category D.1 
Refinery Units  
5-20 MMBtu/hr 

9 ppmv standard 
6 ppmv enhanced 
 

15 ppmv 

Category D.2 
Refinery Units  
20-110 MMBtu/hr 

6 ppmv standard 
5 ppmv enhanced 
 

9 ppmv 

Category D.3 
Refinery Units  
>110 MMBtu/hr 

5 ppmv 9 ppmv 
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 SJVAPCD SMAQMD 

Category D.4 
Refinery Units  
fired on less than 50% 
PUC quality gas 

9 ppmv 15 ppmv 

Category E 
Units with annual heat 
input >1.8 billion Btu/yr 
but <30 billion Btu/yr 

9 ppmv 5-20 MMBtu/hr ï 15 ppmv 
<20 MMBtu/hr ï 9 ppmv 

Category F 
Wastewater Treatment 
Facilities firing on less 
than 50% PUC quality 
gas 

9 ppmv 15 ppmv 

Category G 
Units operated by a small 
producer in which the 
rated heat input of each 
burner is less than or 
equal to 5 MMBtu/hr but 
the total rated heat input 
of all the burners in a unit 
is rated between 5 
MMBtu/hr and 20 
MMBtu/hr, and in which 
the products of 
combustion do not come 
in contact with the 
products of combustion 
of any other burner. 

9 ppmv 15 ppmv 

 
VCAPCD 

¶ VCAPCD Rule 74.15  Boilers, Steam Generators and Process Heaters (5 MMBTUs 
and greater) (Amended November 8, 1994) 

 
The District evaluated the requirements contained within VCAPCDôs Rule 74.15 and 
found no requirements that were more stringent than those already in Rule 4306 and 
4320. 
 

 SJVAPCD VCAPCD 

Applicability Any gaseous fuel or liquid fuel fired boiler, 
steam generator, or process heater with a 
total rated heat input greater than 5 million 
Btu per hour. 

Boilers, steam generators and process 
heaters, greater than 5 million Btu per hour 
used in all industrial, institutional and 
commercial operations 
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 SJVAPCD VCAPCD 

Exemptions Units regulated by other District rules such 
as solid fuel fired units, dryers, glass melting 
furnaces, kilns, and smelters. 
 
Any units while burning any fuel other than 
PUC quality natural gas that: 
Burns non-PUC gas no more than 168 
cumulative hours in a calendar year plus 48 
hours per calendar year for equipment 
testing; 
NOx emission do not exceed 150 ppmv. 
 

Electric utility boilers 
Water Heaters 
Units fired on alternate fuel during NG 
curtailment 
Emergency standby units 
Cold Startup 

Requirements Category A 
Units 5-20 MMBtu/hr 
Except Categories C 
through G units 

9 ppmv standard 
6 ppmv enhanced 
 

40 ppmv 

Category B 
Units > 20 MMBtu/hr 
Except Categories C 
through G units  

7 ppmv standard 
5 ppmv enhanced 

40 ppmv 

Category C.1 
Oilfield Steam 
Generators 
5-20 MMBtu/hr 

9 ppmv standard 
6 ppmv enhanced 
 

40 ppmv 

Category C.2 
Oilfield Steam 
Generators 
>20 MMBtu/hr 

7 ppmv standard 
5 ppmv enhanced 

40 ppmv 

Category C.3 
Oilfield Steam 
Generators fired on 
less than 50% PUC 
quality gas 

9 ppmv 40 ppmv 

Category D.1 
Refinery Units  
5-20 MMBtu/hr 

9 ppmv standard 
6 ppmv enhanced 
 

40 ppmv 

Category D.2 
Refinery Units  
20-110 MMBtu/hr 

6 ppmv standard 
5 ppmv enhanced 

40 ppmv 

Category D.3 
Refinery Units  
>110 MMBtu/hr 

5 ppmv 40 ppmv 

Category D.4 
Refinery Units  
fired on less than 50% 
PUC quality gas 

9 ppmv 40 ppmv 



2018 Plan for the 1997, 2006, and 2012 PM2.5 Standards                                 November 15, 2018 

 

C-79                                                           Appendix C: Stationary Source Control Measure Analyses 

 SJVAPCD VCAPCD 

Category E 
Units with annual heat 
input >1.8 billion 
Btu/yr but <30 billion 
Btu/yr 

9 ppmv 1.8 ï 9 MMBtu ï No NOx Limit 
9 ï 30 MMBtu ï 40 ppmv 

Category F 
Wastewater 
Treatment Facilities 
firing on less than 
50% PUC quality gas 

 
9 ppmv 

 
40 ppmv 

Category G 
Units operated by a 
small producer in 
which the rated heat 
input of each burner is 
less than or equal to 5 
MMBtu/hr but the total 
rated heat input of all 
the burners in a unit is 
rated between 5 
MMBtu/hr and 20 
MMBtu/hr, and in 
which the products of 
combustion do not 
come in contact with 
the products of 
combustion of any 
other burner. 

 
9 ppmv 

 
40 ppmv 

ADDITIONAL EMISSION REDUCTION OPPORTUNITIES  
Over the years, the District has adopted numerous generations of rules and rule 
amendments for boilers greater than 5 MMBtu/hr that have significantly reduced NOx 
and PM emissions from this source category.  As part of these regulatory efforts, 
hundreds of boilers in the Valley have been equipped with the best available NOx and 
PM control technologies.  Even though significant effort has already been made to 
reduce emissions from this source category, the possibility of further reducing emissions 
from boilers greater than 5 MMBtu/hr is evaluated in the following discussion. 
 
Clearsign Duplex Burners 
 
The Clearsign Duplex burner employs a ceramic material for the fuel to burn on 
downstream from the actual burner.  This reduces the temperature and length of the 
flame that results in reduced NOx formation without FGR or SCR add-on controls. The 
Clearsign technology is relatively new and has been installed or under evaluation at two 
refineries and one oilfield production facility in the Valley.  Based on discussion with the 
facilities evaluating these technologies, additional work is required from the supplier to 
further improve the reliability and durability of this technology.  Preliminary results 
indicate that this technology has potential to achieve NOx emissions less than 5 ppmv 
@ 3% O2.  The wide spread viability of this technology is still to be determined. 
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Ultra Low-NOx Burners 
 
Retrofitting 5 to 20 MMBtu/hr units 
 
A boiler, steam generator or process heater in this size range may be retrofitted with 
ultra-low NOx burner system to achieve 6 ppmv NOx @ 3% O2.  Pursuant to a local 
vendor, the cost of an ultra-low NOx burner with some form of FGR system would be 
about $40,000.  Retrofitting a boiler may involve upgrades to various systems such as 
fuel train to comply with up to date codes, and may involve upgrades to air intake fans, 
as these units require more air for the burner to operate at its optimum level.  
 

Description of Cost Cost Factor Cost  Source 

Direct Costs 

Purchase equipment costs (PE) 

Burner System A 40,000 Local Vendor 

Instrumentation and controls 0.01 A 400 OAQPS 

Sales Taxes 0.08 A  3,232  

Freight 0.05 A 2,000 OAQPS 

Purchased equipment cost, PEC  45,632  

Direct installation costs (DI):   

Foundation & supports 0.08 B -- See footnote 

Handling and erection 0.14 B 6,388 OAQPS 

Electrical 0.04 B 1,825 OAQPS 

Piping 0.02 B 913 OAQPS 

Insulation and ductwork: 0.01 B 456 OAQPS 

Painting 0.01 B 456 OAQPS 

Direct installation costs  10,038  

Site preparation As required, SP -- See table 
footnote Buildings As required, Bldg. -- 

Total Direct Costs, DC  55,670  

    

Indirect Costs (Installation)    

Engineering 0.10 B 4,563 OAQPS 

Construction and field expenses 0.05 B 2,282 OAQPS 

Contractor fees 0.10 B 4,563 OAQPS 

Contingencies  0.03 B 1,369 OAQPS 

Start-up 0.02 B 913 OAQPS 

Performance test 0.01 B 456 OAQPS 

Total Indirect Costs, IC 0.31 B 14,146  

Total Capital Investments (TCI= DC + IC):  69,816  

Annualized TCI (10 years @ 10% interest) 0.1627 TCI 11,359  

    

Direct annual costs (DAC)    

Operating and supervisory labor -- -- See table 
footnote Maintenance Costs (labor and material) -- -- 

Electricity Cost: $0.08848/kWH -- Not estimated 

Indirect Annual Costs (IAC)    

Overhead: -- -- See table 
footnote 

Insurance: -- -- See table 
footnote 

Property Tax: -- -- See table 
footnote 
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Description of Cost Cost Factor Cost  Source 

Administrative: -- -- See table 
footnote 

Total IAC:    

Total Annual Cost (DAC + IAC) -- --  

Total annual cost (annualized TCI + Total 
annual cost) 

 $11,359/yr  

 

The potential NOx emission reduction for 5 to 20 MMBtu/hr units is determined by 
taking the difference between the permitted potential emissions and the potential 
emissions that may be achievable by an ultra-low NOx burner system. Ultra low-NOx 
burners are expected to achieve 6 ppmv NOx @ 3% O2.  Each unit is presumed to be 
operated for 8,760 hours per year at the maximum rated capacity, unless restricted by 
annual heat input rate. The total cost for each category is determined by multiplying the 
number of units and $11,359 a typical annual cost of an ultra-low NOx burner system. 
Note that most of the units (Category A in Rule 4320 except Category C through G 
units) are already achieving 9 ppm NOx @ 3% O2 or less emissions. 
 

Type of unit 
Number 
of units 

Potential NOx 
Reductions with 

ultra-low NOx 
burner 

Technology 
(tons/yr) 

Total annualized 
cost of NOx 

Reductions with 
ultra-low NOx 

burner 
Technology 

($/yr) 

Cost-
effectiveness 

($/ton of 
emission 

reduction) 

Category A:  >5.0 MMBtu/hr 
to Ò 20 MMBtu/hr, Except 
Category C through G units 

271* 82.7 $3,078,289/yr $37,222/ton 

*Total units = 279 ï 8 permitted at 6 ppmv NOx or less emissions = 271 units 

 
Retrofitting > 20 MMBtu/hr units 
A boiler, steam generator or process heater in this size range may be retrofitted with 
ultra-low NOx burner to achieve 5 ppmv NOx @ 3% O2.  Pursuant to a local vendor, the 
average cost of an ultra-low NOx burner with some form of FGR system would be about 
$150,000.  Note that retrofitting a boiler may involve upgrades to various systems such 
as fuel train to comply with up to date codes, and may involve upgrades to air intake 
fans, as these units require more air for the burner to operate at its optimum level.  
 

Description of Cost Cost Factor Cost  Source 

Direct Costs 

Purchase equipment costs (PE) 

Burner System A 150,000 Local Vendor 

Instrumentation and controls 0.01 A 1,500 OAQPS 

Sales Taxes 0.08 A  12,120  

Freight 0.05 A 7,500 OAQPS 

Purchased equipment cost, PEC  171,120  

Direct installation costs (DI):   

Foundation & supports 0.08 B -- See footnote 

Handling and erection 0.14 B 23,957 OAQPS 

Electrical 0.04 B 6,845 OAQPS 

Piping 0.02 B 3,422 OAQPS 
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Description of Cost Cost Factor Cost  Source 

Insulation and ductwork: 0.01 B 1,711 OAQPS 

Painting 0.01 B 1,711 OAQPS 

Direct installation costs  37,646  

Site preparation As required, SP -- See table 
footnote Buildings As required, Bldg. -- 

Total Direct Costs, DC  208,766  

    

Indirect Costs (Installation)    

Engineering 0.10 B 17,112 OAQPS 

Construction and field expenses 0.05 B 8,556 OAQPS 

Contractor fees 0.10 B 17,112 OAQPS 

Contingencies  0.03 B 5,134 OAQPS 

Start-up 0.02 B 3,422 OAQPS 

Performance test 0.01 B 1,711 OAQPS 

Total Indirect Costs, IC 0.31 B 53,047  

Total Capital Investments (TCI= DC + IC):  261,813  

Annualized TCI (10 years @ 10% interest) 0.1627 TCI 42,597  

    

Direct annual costs (DAC)    

Operating and supervisory labor -- -- See table 
footnote Maintenance Costs (labor and material) -- -- 

Electricity Cost: $0.08848/kWH -- Not estimated 

Indirect Annual Costs (IAC)    

Overhead: -- -- See table 
footnote 

Insurance: -- -- See table 
footnote 

Property Tax: -- -- See table 
footnote 

Administrative: -- -- See table 
footnote 

Total IAC:    

Total Annual Cost (DAC + IAC) -- --  

Total annual cost (annualized TCI + Total 
annual cost) 

 $42,597/yr  

*The existing foundation and supports will not be replaced; direct annual cost and indirect annual costs 
are presumed to be same as the existing burner  

 
The potential NOx emission reduction for greater than 20 MMBtu/hr units (Category B in 
Rule 4320 except Category C through G units) is determined by taking the difference 
between the permitted potential emissions and the emissions achievable by an ultra-low 
NOx burner system.  Ultra low-NOx burner systems may potentially achieve 5 ppmv 
NOx @ 3% O2.  Each unit is presumed to be operated for 8,760 hours per year at the 
maximum rated capacity, unless restricted by annual heat input rate.  The total cost for 
each category is determined by multiplying the number of units and $42,597, a typical 
annual cost of an ultra-low NOx burner system.  
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Type of unit 
Number 
of units 

Potential NOx 
Reductions with 

ultra-low NOx 
burner 

Technology 
(tons/yr) 

Total annualized 
cost of NOx 

Reductions with 
ultra-low NOx 

burner 
Technology ($/yr) 

Cost-
effectiveness 

($/ton of 
emission 

reduction) 

Category B:  >20.0 MMBtu/hr 
except Category C through G 
units 

190* 123.7 $8,093,430/yr $65,428/ton 

*Total units = 221 ï 31 with 5 ppmv NOx or less emissions = 190 units 
 
Oilfield Steam Generators 
A steam generator can be retrofitted with ultra-low NOx burner to achieve 5 ppmv NOx 
@ 3% O2.  Note that retrofitting a steam generator may involve upgrades to various 
systems such as fuel train to comply with up to date codes, and may involve upgrades 
to air intake fans, as these units require more air for the burner to operate at itôs 
optimum level.  As many steam generators are one off built units, they may have 
different firebox configurations that may not accept the new burner without varrying 
degrees of modification.  Pursuant to a local facility, the cost of retrofitting a steam 
generator to a 5 ppmv NOx burner would vary between about $450,000 to $1,800,000 
depending on the extent of modifications or upgrades that are needed.  Another facility 
has provided a cost estimate for a new 5 ppmv steam generator of $2,000,000.  
 
Most of the steam generators that would need to be retrofit would be 62.5 MMBtu/hr 
units.  Rule 4306 requires the units to meet 15 ppmv NOx.  The cost-effectiveness for 
retrofitting the units from 15 ppm to 5 ppmv is shown below. 
 
{(0.012 lb/MMBtu)(62.5 MMBtu/hr)(8760 hr)(0.80 usage)}/2,000 lb/ton = 2.6 ton NOx 
 
Capital costs $450,000 to $1,800,000 = $72,000 to $288,000 annualized (10 yrs, 10%) 
 
Cost-effectiveness = $27,692 to $110,769 per ton reduction 
 
This variability in cost-effectiveness is expected as the steam generators in the oilfields 
are highly variable in size, age, and state of repair. 
 
Enhanced Selective Catalytic Reduction (SCR) Equipment 
Facilities may add additional catalyst units onto existing systems and use them in series 
with the existing catalyst.  The feasibility issues with additional catalyst include 
additional ammonia usage and storage.  Ammonia is an extremely hazardous chemical 
so the additional storage and usage may not be appropriate.  Existing units also may 
not have the footprint required for the additional SCR material needed.  Extensive 
reconfiguration of the facility may be required.  New facilities would be able to plan for 
increased SCR catalyst. 
 
Many existing boilers, steam generators, and process heaters are not equipped with 
SCR.  Installation of SCR on existing equipment may require significant modifications to 
the equipment be able to install SCR within the appropriate temperature range in the 



2018 Plan for the 1997, 2006, and 2012 PM2.5 Standards                                 November 15, 2018 

 

C-84                                                           Appendix C: Stationary Source Control Measure Analyses 

exhaust stream.  Additionally, in some instances, the equipment is installed in a setting 
with other equipment, and there may be challenges regarding the space available to 
install an SCR catalyst and the requirement ancillary equipment, i.e. ammonia storage 
and handling equipment.  Some boilers greater than 20.0 MMbtu/hr with low NOx 
burners and SCR were source tested below 5 ppmv NOx to as low as 2 ppmv.  
 
Retrofitting with Selective Catalytic Reduction (SCR) as Potential Control for units 
between 5-20 MMBtu/hr 
SCR technology is predominantly used to reduce NOx emissions from boilers, steam 
generators and process heaters.  Since SCR is post-combustion control, an existing 
boiler can be retrofitted with this technology.  Several units in the Valley are equipped 
with SCR system.  According to information from SCR vendors, the average SCR 
system cost is $142,500 for units between 5-20 MMBtu/hr.  This information is used as 
the basis to estimate the annualized cost for this control technique. 
 

Description of Cost Cost Factor Cost  Source 

Direct Costs 

Purchase equipment costs (PE) 

SCR System A 142,500 SCR vendors 

Instrumentation and controls 0.01 A 1,425 OAQPS 

Sales Taxes 0.08 A  11,514  

Freight 0.05 A 7,125 OAQPS 

Purchased equipment cost, PEC B = 1.14 A 162,564  

Direct installation costs (DI):   

Foundation & supports 0.08 B 13,005 OAQPS 

Handling and erection 0.14 B 22,759 OAQPS 

Electrical 0.04 B 6,503 OAQPS 

Piping 0.02 B 3,251 OAQPS 

Insulation and ductwork: 0.01 B 1,626 OAQPS 

Painting 0.01 B 1,626 OAQPS 

Direct installation costs 0.30 B 48,770  

Site preparation As required, SP -- See table 
footnote Buildings As required, Bldg. -- 

Total Direct Costs, DC 1.30B + SP+ Bldg. 211,334  

    

Indirect Costs (Installation)    

Engineering 0.10 B 16,256 OAQPS 

Construction and field expenses 0.05 B 8,128 OAQPS 

Contractor fees 0.10 B 16,256 OAQPS 

Contingencies  0.03 B 4,877 OAQPS 

Start-up 0.02 B 3,251 OAQPS 

Performance test 0.01 B 1,626 OAQPS 

Total Indirect Costs, IC 0.31 B 50,394  

Total Capital Investments (TCI= DC + IC): 1.61 B + SP + 
Bldg. 

261,728  

    

Annualized TCI (10 years @ 10% interest) 0.1627 TCI $42,583/yr  
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Description of Cost Cost Factor Cost Source 

Direct Annual Costs (DAC) 

Operating and supervisory labor -- -- See table footnote 

Maintenance Costs (labor and material) 0.015 TCI 3,926 OAQPS 

Reagent costs (anhydrous ammonia)  -- Not estimated 

Electricity Cost: $0.08848/kWH -- Not estimated 

Catalyst Replacement: -- -- Catalyst is presumed 
to last at least over 10 
years 

Total DAC: 3,926  

Indirect Annual Costs (IAC)    

Overhead: -- -- See table footnote 

Insurance: 0.01 TCI 2,617 OAQPS 

Property Tax: -- -- See table footnote 

Administrative: -- -- See table footnote 

Total IAC: 2,617  

Total Annual Cost (DAC + IAC) 6,543  

   

Total annual cost (Annualized TCI + Total annual cost) $49,126/yr  

*Per EPAôs Air Pollution Control Cost Manual (6th Edition), EPA/452/B-02-001 (1/02), operating and supervisory, overhead, 
administrative costs would be insignificant for an SCR system. In general, SCR does not require site preparation or additional 
buildings, and property taxes do not apply to capital improvements such as air pollution control equipment.  

 

The potential NOx emission reduction for 5 to 20 MMBtu/hr units (Category A in Rule 
4320 except Category C through G units) is determined by taking the difference 
between the permitted potential emissions and the emissions that could be reliably 
achievable by an SCR system.  Source test results of various units with SCR systems 
indicate that an SCR can potentially achieve 3.5 ppmv NOx @ 3% O2 for units rated 
between 5 to 20 MMBtu/hr.  Each unit is presumed to be operated for 8,760 hours per 
year at the maximum rated capacity, unless restricted by annual heat input rate.  The 
total cost for this category is determined by multiplying the number of units and $49,126 
a typical annual cost of an SCR system for a 5 to 20 MMBtu/hr unit. 
 
 

*Total units = 279 - 6 units with SCR systems = 273 units 

 
Retrofitting with Selective Catalytic Reduction (SCR) as Potential Control for units 
greater than 20 MMBtu/hr 
SCR technology is predominantly used to reduce NOx emissions from boilers, steam 
generators and process heaters.  Since SCR is post-combustion control, an existing 
boiler can be retrofitted with this technology.  Several units in the Valley are equipped 
with SCR system.  According to information from SCR vendors, the average SCR 

Type of unit 
Number 
of units 

Potential NOx 
Reductions 
with SCR 

Technology 
(tons/yr) 

Total annualized 
cost of NOx 

Reductions with 
SCR Technology 

($/yr) 

Cost-
effectiveness 

($/ton of 
emission 
reduction) 

Category A:  >5.0 MMBtu/hr to Ò 
20 MMBtu/hr, Except Category 
C through G units 

273* 129.0 13,411,398 $103,964/ton 
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system cost is $210,000 for units between 20 to 95 MMBtu/hr.  This information is used 
as the basis to estimate the annualized cost for this control technique. 
 

Description of Cost Cost Factor Cost  Source 

Direct Costs 

Purchase equipment costs (PE) 

SCR System A 210,000 SCR vendors 

Instrumentation and controls 0.01 A 2,100 OAQPS 

Sales Taxes 0.08 A  16,968  

Freight 0.05 A 10,500 OAQPS 

Purchased equipment cost, PEC B = 1.14 A 239,568  

Direct installation costs (DI):   

Foundation & supports 0.08 B 19,165 OAQPS 

Handling and erection 0.14 B 33,540 OAQPS 

Electrical 0.04 B 9,583 OAQPS 

Piping 0.02 B 4,791 OAQPS 

Insulation and ductwork: 0.01 B 2,396 OAQPS 

Painting 0.01 B 2,396 OAQPS 

Direct installation costs 0.30 B 71,871  

Site preparation As required, SP -- See table footnote 

Buildings As required, Bldg. -- 

Total Direct Costs, DC 1.30B + SP+ Bldg. 311,439  

    

Indirect Costs (Installation)    

Engineering 0.10 B 23,957 OAQPS 

Construction and field expenses 0.05 B 11,978 OAQPS 

Contractor fees 0.10 B 23,957 OAQPS 

Contingencies  0.03 B 7,187 OAQPS 

Start-up 0.02 B 4,791 OAQPS 

Performance test 0.01 B 2,396 OAQPS 

Total Indirect Costs, IC 0.31 B 74,266  

Total Capital Investments (TCI= DC + IC): 1.61 B + SP + 
Bldg. 

385,705  

    

Annualized TCI (10 years @ 10% interest) 0.1627 TCI 62,754  

 
Description of Cost Cost Factor Cost Source 

Direct Annual Costs (DAC) 

Operating and supervisory labor -- -- See table footnote 

Maintenance Costs (labor and material) 0.015 TCI 5,786 OAQPS 

Reagent costs (anhydrous ammonia)  -- Not estimated 

Electricity Cost: $0.08848/kWH -- Not estimated 

Catalyst Replacement: -- -- Catalyst is presumed to 
last at least over 10 
years 

Total DAC: 5,786  

Indirect Annual Costs (IAC)    

Overhead: -- -- See table footnote 

Insurance: 0.01 TCI 3,857 OAQPS 

Property Tax: -- -- See table footnote 

Administrative: -- -- See table footnote 

Total IAC: 3,857  

Total Annual Cost (DAC + IAC) 9,643  
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Description of Cost Cost Factor Cost Source 

   

Total annual cost (Annualized TCI + Total annual cost) 72,397  

*Per EPAôs Air Pollution Control Cost Manual (6th Edition), EPA/452/B-02-001 (1/02), operating and supervisory, overhead, 
administrative costs would be insignificant for an SCR system. In general, SCR does not require site preparation or additional 
buildings, and property taxes do not apply to capital improvements such as air pollution control equipment.  

 
The potential NOx emission reduction for greater 20 MMBtu/hr units (Category B in Rule 
4320 except Category C through G units) is determined by taking the difference 
between the permitted potential emissions and the emissions that could be reliably 
achievable by an SCR system.  Source test results of various units with SCR system 
indicate that an SCR can reliably achieve 2.5 ppmv NOx @ 3% O2 (or less) emissions 
for units greater than 20 MMBtu/hr.  Each unit is presumed to be operated for 8,760 
hours per year at the maximum rated capacity, unless restricted by annual heat input 
rate.  The total cost for this category is determined by multiplying the number of units 
and $72,397 a typical annual cost of an SCR system for a 5 to 20 MMBtu/hr unit. 
 
 

*Total units = 221 - 31 units with SCR systems = 190 units 

 
Oilfield Steam Generators 
 
The temperature required for SCR to work (600-800 F) is higher than the temperature 
that of oilfield steam generator exhaust( ~250 F).  The steam generators would have to 
be cut open to retrofit SCR into the convection section of the steam generator to 
operate the SCR system at the correct temperature.  This would cause insurmountable 
heat loss, preventing the production of the steam necessary for the oil field operation.  
Therefore, oilfield facilities do not use SCR on their steam generators.    
 
Some oilfield steam generators now are being proposed with NOx limits of 5 ppmv with 
burner controls and without SCR.  These units have a ULN burner.  Some units already 
installed and operating with ultra low nox burners combined with flue gas recirculation 
have demonstrated through source tests to achieve NOx emission levels as low as 3.0 
ppmv.    
 
Low Temperature Oxidation  
Emerging technologies that may have the potential to reduce emissions were 
researched.  A Low Temperature Oxidation (LTO) System was installed at a dairy in the 
SCAQMD and was able to reach NOx limits between 1.0 - 3.2 ppmv for loads 4.1 ï 13.0 
MMBtu/hr.  The LTO system utilizes ozone to oxidize and control various pollutants, 
including NOx.  According to the SCAQMD BACT database information, capital and 
installation costs ranged from $360,000 - $400,000 for the LTO system when it was 

Type of unit 
Number 
of units 

Potential NOx 
Reductions 
with SCR 

Technology 
(tons/yr) 

Total annualized 
cost of NOx 

Reductions with 
SCR Technology 

($/yr) 

Cost-
effectiveness 

($/ton of 
emission 
reduction) 

Category B:  >20.0 MMBtu/hr, 
except Category C through G 
units 

190* 123.7 13,755,430 $41,159/ton 
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installed in 199717.  Installation within the South Coast region was heavily subsidized 
with government funding and the installation costs appear cost prohibitive for an 
installation that is not subsidized.  In addition, the LTO system is classified as ñOther 
Technologiesò in the SCAQMD BACT guidelines, which means that the technology has 
not met the achieved in practice (AIP) criteria of six months of continuous operation at a 
minimum of 50% operating capacity and does not qualify as the lowest achievable 
emission rate (LAER).  Since the technology has not been achieved in practice and is 
cost prohibitive without significant subsidies, it will not be considered a feasible 
opportunity at this time. 
 
EMx 
The potential for emissions reductions through EMx, the second generation of the 
SCONOx technology, that is a post-combustion control that reduces NOx, SOx, CO, 
and volatile organic compound (VOC) emissions, was researched.  This technology has 
not been AIP in the District and there is no available data that indicates that SCONOx or 
EMx has been installed on boilers even though the manufacturerôs website states that 
the technology is transferrable to industrial boilers.  Based on research of the best 
available controls from EPA and other air districts, the SCONOx and EMx systems have 
only been utilized by power plants for control of turbine emissions.  In fact, cost-
effectiveness analyses conducted by the District for the installation of SCONOx/EMx 
units on large power plant turbine installations within the San Joaquin Valley have been 
found to not be cost-effective.  Given the high cost per ton reduced demonstrated for 
turbines and lack of demonstrated practice with boilers, the District does not expect this 
technology to be feasible or cost-effective for reducing emissions from this category.      
 
PM2.5 Limits for Alternative Fuels 
The majority of boilers (>5 MMBtu/hr) in the Valley combust Public Utilities Commission 
(PUC) quality natural gas, which contains a very low sulfur content and inherently has 
low emissions.  Few boilers in the Valley use alternative fuels for their combustion 
processes.  Alternative fuels include digester gas, produced gas, and liquid fuel.  Units 
fired on digester gas or produced gas are already required to use inlet gas scrubbers to 
meet District rule requirements.   
 
Current rule language requires that liquid fuel shall be used only during a PUC-quality 
natural gas curtailment period provided it contains no more than 15 ppm sulfur.  While 
the use of liquid fuel is strictly limited, the feasibility of reducing PM emissions through 
adding PM2.5 limits for units using liquid fuel was explored as part of the Districtôs 
comprehensive control measure evaluation.   
 
There are 62 units that are allowed to utilize liquid fuel during natural gas curtailments in 
the Valley (>5 MMBtu/hr) with a combined emissions inventory of approximately 0.02 
tons per year of total PM.  The low emissions inventory is attributed to the fact that 
these units utilize liquid fuel as a backup only if there is a natural gas curtailment.  In 
fact, as there have been no recent natural gas curtailments in the Valley, actual 
emissions from the combustion of liquid fuel is likely zero.  

                                            
17 (2012). SCAQMD Best Available Control Technology (BACT) Database.  Diamond Bar, CA: South Coast Air 
Quality Management District. 
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The following three technologies were researched as potential opportunities to reduce 
PM emissions: baghouses, electrostatic precipitators (ESPs), and wet scrubbers.  
Baghouses control total PM and PM2.5 emissions by 90-99%; ESPs control total PM 
and PM2.5 emissions by 90-99%; and wet scrubbers control large particulates (>PM5) 
by 99% and PM2.5 emissions by approximately 50%18.  However, baghouses are 
typically not used with liquid-fired boilers due to the potential clogging of the baghouse19 
and are therefore not a recommended technology due to infeasibility and safety issues. 
 
Currently, there are a several produced gas fired steam generators operating in crude 
oil production facilities that are required by their permits to operate SOx scrubbers and 
ESPs (to reduce SOx emissions and visible emissions to burning high sulfur produced 
gas).   
 
As illustrated below, neither PM control technology is a cost-effective option for this 
source category.  The cost of the ESP technology does not include costs of retrofitting 
equipment and/or the facility or compliance monitoring costs, which would drive the 
cost-effectiveness up even more.  In addition, the annualized costs provided by EPA for 
the wet scrubber system are in 2002 dollars, which means the value above would be 
even greater if it were adjusted to 2018 dollars.   
 
PM Potential Emissions Reductions for an ESP and Scrubber 
 
For the purposes of these calculations, the following assumptions were made: 
 

1. For simplicity, the analysis will evaluate the cost-effectiveness of these 
technologies for total PM reductions from liquid fuel fired units.    

2. The PM control efficiency of an ESP is 99%. 
3. The PM control efficiency of a scrubber is 99%. 

 
Potential Emissions ReductionsESP = (Total PM Emissions) x (Control Efficiency) 
Potential Emissions ReductionESP = 0.02 tons/year X 0.99  
Potential Emissions ReductionESP = 0.0198 tons/ year (tpy) 
 
Potential Emissions Reductions scrubber = (Total PM Emissions) x (Control Efficiency) 
Potential Emissions Reduction scrubber = 0.02 tons/year X 0.99  
Potential Emissions Reduction scrubber = 0.0198 tons/ year (tpy) 
 
Annualized Cost of an ESP and Wet Scrubber 
 
The capital cost for the installation of an ESP for a 1-5 MMBtu/hr boiler ranges from 
$90,000 - $100,000 and the annual maintenance cost is $1,000-$2,000.20  For the wet 

                                            
18 Northeast States for Coordinated Air Use Management.  (November 2008) Applicability and Feasibility of NOx, 
SO2, and PM Emissions Control Technologies for Industrial, Commercial, and Institutional (ICI) Boilers. 
19 Northeast States for Coordinated Air Use Management.  (November 2008) Applicability and Feasibility of NOx, 
SO2, and PM Emissions Control Technologies for Industrial, Commercial, and Institutional (ICI) Boilers.  
20 Catherine Roberts.  (March 2009) Information on Air Pollution Control Technology for Woody Biomass Boilers. 

Environmental Protection Agency Office of Air Quality Planning and Standards and Northeast States for Coordinated 
Air Use Management. 
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scrubber system, EPA estimated the annualized cost at $5,300-$102,000 per sm3/sec 
at an average air flow rate of 0.7- 47 sm3/sec.21  The following assumptions in the cost-
effectiveness calculations: 
 

1. The capital cost of an ESP for a 5 MMBtu/hr boiler is assumed to be $100,000. 
2. The annual maintenance cost of an ESP for a 5 MMBtu/hr boiler is assumed to 

be $2,000. 
3. The annualized cost of a wet scrubber system is assumed to be the median of 

the range above ($53,650 per sm3/sec). 
4. The average air flow rate for a wet scrubber system is assumed to be the median 

of the range above (23.85 sm3/sec). 
5. The total capital and maintenance cost of an ESP will be calculated by 

multiplying the cost of 1 unit by the total number of units. 
6. The total annualized cost of a wet scrubber will be calculated by multiplying the 

annualized cost of 1 unit by the total number of units. 
7. Lifetime of the ESP is 10 years at 10% interest.  To account for this, the 

annualized capital cost will be calculated by multiplying the total capital cost by 
the capital recovery factor of 0.1627 and adding the annual maintenance costs. 

 
Annual CostESP = (Total Capital Cost) x (0.1627) + (Annual Maintenance Cost x 62) 
Annual CostESP = ($100,000 x 62) x (0.1627) + ($2,000 x 62) 
Annual CostESP = $1,132,740/year 
 
Annual Costscrubber = (Annualized Cost of 1 unit) x (Number of Units) x  

(Average Flow Rate) 
Annual Costscrubber = ($53,650/ sm3/sec) x (62) x (23.85 sm3/sec) 
Annual Costscrubber = $79,332,255 year 
 
Cost-effectiveness of an ESP and Wet Scrubber 
 
Cost-effectiveness = Annual Cost / Annual Emissions Reductions 
 
Cost-effectivenessESP = ($1,132,740/year) / (0.0198 tons/ year) 
Cost-effectivenessESP = $57,209,091/ton of PM 
 
Cost-effectivenessscrubber = ($79,332,255/year) / (0.0198 tons/ year) 
Cost-effectivenessscrubber = $4,006,679,545/ton of PM 

 
Electrification of Oilfield Steam Generators 
Currently, there are no electric steam generators capable of meeting the demands of 
conventional steam generators.  One of the largest electric generators produce 4,882 
lb/hr @ 135 pounds per square inch gauge (psig).  This flow rate is only 1/10 of the rate 
needed from one conventional steam generator and the pressure rating of 135 psig is 
far below the needed pressure of 800 ï 900 psig.  
 

                                            
21 (2002). Air Pollution Control Technology Fact Sheet: Spray-Chamber/Spray-Tower Wet Scrubber. Environmental 
Protection Agency. 
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Furthermore, a typical conventional natural gas-fired steam generator is rated 
(designed) to burn up to 62.5 million Btu/hr of natural gas and consumes approximately 
50 million Btu/hr (i.e. 80% firing rate).  This will require, on average, 13.75 MW of 
electricity to replace one conventional steam generator.  Therefore, the electricity needs 
to replace one conventional steam generator with electric steam generation would be 
the equivalent electricity demand of over 10,000 homes.  To replace conventional steam 
generators operating in the San Joaquin Valley with electric steam generation would 
require approximately 5,160 MW, which would be the equivalent electricity demand of 
3,800,000 homes.  The immense amount of power needed to electrify all steam 
generators in the District would require significant infrastructure upgrades to Californiaôs 
power grid.  Therefore, electric steam generators are not feasible at this time. 
 
Solar Powered Oilfield Steam Generation 
Emissions from oilfield steam generators that provide steam to reduce the viscosity of 
oil in thermally enhanced oil recovery operations have been significantly reduced 
through decades of increasingly stringent rule requirements.  Instead of fuel oil, steam 
generators today are powered by natural gas or field gas which are significantly cleaner.  
To ensure that all potential emission reduction opportunities are evaluated, the District 
performed a comprehensive review of solar powered steam generators.     
 
In the Valley, two small pilot projects were conducted to demonstrate the feasibility of 
solar powered steam generation technologies and found that such technologies were 
not feasible: 
 
Berry Petroleum Company:  This company installed a small pilot test facility designed 
to use solar energy to pre-heat feed water for the existing natural gas fired steam 
generators.  The system consisted of mirrors in a glass greenhouse (supplied by 
Glasspoint Solar).  The mirrors were designed to focus solar energy onto a pipe 
carrying water to heat the water.  The heated water would then be sent to the input of 
the steam generators.  The facility had a designed heat production of 300 kW.  This 
project operated for a short time and was ultimately shut down based on the following 
shortcomings: 
 

1) Significant heat loss:  The heat losses to the water from the pipe runs from the 
solar installation to the actual steam generator locations were such that the water 
delivered to the steam generators was ambient or slightly warmer.    

2) Excessively large footprint requirement: The footprint of the solar steam 
generators needed to provide the thermal output of one 85 MMBtu steam 
generator would be excessively large. 

3) Inconsistent steam quality: The inability of the solar steam generators to 
consistently generate the quality of steam that is needed for injection that is 
currently supplied by the steam generators.   

4) Unreliable power: The solar steam generators would still need to be 
supplemented by gas fired steam generators at night and during cloudy days. 
 

Chevron:  This company installed a pilot solar thermal steam plant near Coalinga, 
consisting of 7,600 mirrors that would direct solar energy towards a single solar 
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collector tower (supplied by Brightsource Energy).  The heat collected in the tower 
would turn water into steam.  The installation had a footprint of 100 acres.   This system 
discontinued operation in 2014.  Although information from Chevron on their findings on 
the performance of this project is unavailable, based on news articles22, the system was 
excessively costly.  A news article referencing the manufacturerôs SEC filings stated the 
company realized a 40 million dollar loss on the project. 

 
Aera Energy: Despite the above-described challenges, Aera Energy is currently in 
collaboration with Glasspoint Solar to consider the potential installation of a large 770-
acre solar steam generation system adjacent to an Aera Energy oil production operation 
in western Kern County.  This system would generate the steam equivalent to 
approximately 10 gas-fired steam generators.  The solar steam generators would still 
need to be supplemented by gas-fired steam generators at night and during cloudy 
days.   
 
Based on discussions with Aera Energy, the project relies heavily on solar tax credits, 
the generation and sale of low carbon fuel standard (LCFS) credits, and the reduction in 
costs of greenhouse gas allowances for Aera.  According to Aera Energy, there is no 
economic benefit to implementing such technologies.  In fact, without the LCFS credits, 
the cost of steam using this solar technology would be as much as 3 times the current 
cost.  AERA Energy is pursuing this technology to continue its effort in helping lead the 
industry to cleaner energy.  The system proposed would be primarily funded by the 
solar steam generation equipment manufacturer and outside investors.  Aera Energy 
would commit to purchasing the steam if successfully built.    
 
The project also faces technical challenges, similar to the above pilot projects.  
Furthermore, the gas-fired steam generators that are required to supplement the system 
could face difficulty meeting current rule limits due to the need to ramp up and down.  
There has not been a successful large scale implementation of such technologies.  The 
District is working closely with AERA to facilitate this project.       
 
In summary, solar powered oilfield steam generators are not yet feasible and still face 
significant technical and economic challenges as outlined below: 
 

¶ Costs:  The use of solar steam generation rely on a complex set of funding 
sources to make the operations economically feasible, including the Federal 30% 
tax credit, the value of California low-carbon fuel standards credits that may be 
generated as a result of using solar steam generation to produce oil, and a 
reduction in the costs for the oil producer of AB32 cap-and-trade credits required 
for their operations in California.  The value of the GHG credits generated varies 
based on the price of credits on the open market.  As the value of the credits is 
not fixed, the economic viability of a project may change depending on the value 

                                            
22 http://www.naturalgasintel.com/articles/103562-potential-for-solar-assisted-eor-in-california-oilfield-still-

unfulfilled and https://gigaom.com/2011/10/12/brightsources-solar-steam-project-went-way-over-budget/  
 

http://www.naturalgasintel.com/articles/103562-potential-for-solar-assisted-eor-in-california-oilfield-still-unfulfilled
http://www.naturalgasintel.com/articles/103562-potential-for-solar-assisted-eor-in-california-oilfield-still-unfulfilled
https://gigaom.com/2011/10/12/brightsources-solar-steam-project-went-way-over-budget/
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of the credits prior to construction and during operation.  Even with available 
credits, the costs continue to be a challenge.  

 

¶ Land Availability:  Adequate open land next to the steam injection wells is 
needed to house the solar collectors.  Both the amount of land and the distance 
of the land to the injection point are important factors.  It is estimated that to 
create the steam needed to replace one steam generator would require 60 acres 
of solar generation.  Finding the required amount of land available next to oilfield 
operations may be difficult.  The solar systems have to be close to the steam 
injection wells.  Otherwise, additional solar capacity will need to be developed to 
account for the heat loss because of travel distance. 

 

¶ Variability of Solar Steam Generation Output: Solar steam generation plants 
need sunny days to be able to collect enough energy to make steam.  During 
cloudy days and also during the night, the solar equipment would not make 
enough steam.  Oilfield operators will need to supplement the solar operation 
with natural gas fired steam generators for when the solar equipment is not 
producing enough steam.  On partly cloudy days, the natural gas steam 
generators would need to cycle on and off depending on the cloud cover.  This 
may cause operational difficulties as the gas fired steam generators are tuned to 
operate at constant load.  A variable load could cause emissions variability and 
potentially have emissions higher than that allowed in permit limits and/or District 
prohibitory rules. 

 
The District will continue to work with operators of boiler, steam generator, process 
heater to develop, demonstrate, and deploy new emission control technologies.  This 
includes developing innovative strategies to address challenges like the variable load 
issue for solar steam generators that may cause individual steam generators to exceed 
current permitted limits.  In such situations, a strategy that allows individual units to 
potentially operate at a higher level as long as the overall operation of the combined 
units as a whole results in additional emission reductions.   

EVALUATION FINDINGS 
The District has evaluated all potential control technologies and all control technologies 
achieved in practice in other areas or included in other state implementation plans for 
emissions from boilers, steam generators, and process heaters.  As demonstrated 
above, Rules 4306 and 4320 currently have in place the most stringent measures 
feasible to implement in the Valley and therefore meets or exceeds RACM, BACM, and 
MSM requirements for this source category.   
 
While the District meets or exceeds RACM, BACM, and MSM requirements for this 
source category, given the enormity of reductions needed to demonstrate attainment 
with the latest PM2.5 standards, the District will work with affected operators to further 
reduce NOx emissions from boilers, steam generators, and process heaters to the 
extent that such controls are technologically and economically feasible.  Technologies 
with the potential to further reduce emissions include the latest generation of ultra-low 
NOx burners, SCR, and ultra-low NOx burners combined with SCR.  As demonstrated 
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above, some of these technologies may not be cost-effective or feasible at this time.  
Therefore, the potential measures include lowering the emission limits for the class and 
category and lowering the more stringent Advanced Emission Reduction Option (AERO) 
limit further as follows:  
 

¶ Boilers and process heaters >5.0 MMBtu/hr to Ò 20 MMBtu/hr 
Á Lower current emissions limitations of 6 ppmv (enhanced) and 9 ppmv 

(standard) to a new limitation as low as 2.5 ppmv, with Advanced Emission 
Reduction Option to allow for advanced technology development and 
deployment 

¶ Boilers and process heaters > 20 MMBtu/hr 
Á Lower current emissions limitations of 5 ppmv (enhanced) and 7 ppmv 

(standard) to a new limitation as low as 2 ppmv, with Advanced Emission 
Reduction Option to allow for advanced technology development and 
deployment 

¶ Oil field steam generators >5.0 MMBtu/hr to Ò 20 MMBtu/hr 
Á Lower current emissions limitations of 6 ppmv (enhanced) and 9 ppmv 

(standard) to a new limitation as low as 3.5 ppmv, with Advanced Emission 
Reduction Option to allow for advanced technology development and 
deployment 

¶ Oil field steam generators > 20 MMBtu/hr 
Á Lower current emissions limitations of 5 ppmv (enhanced) and 7 ppmv 

(standard) to a new limitation as low as 2 ppmv, with Advanced Emission 
Reduction Option to allow for advanced technology development and 
deployment 

¶ Oil field steam generators < 50% PUC quality gas 
Á Lower current emissions limitations of 12 ppmv (enhanced initial) and 9 ppmv 

(enhanced final) to a new limitation as low as 3.5 ppmv, with Advanced 
Emission Reduction Option to allow for advanced technology development 
and deployment 

¶ Petroleum refinery boilers/process heaters >5.0 MMBtu/hr to Ò 20 MMBtu/hr 
Á Lower current emissions limitations of 9 ppmv to a new limitation as low as 3 

ppmv, with Advanced Emission Reduction Option to allow for advanced 
technology development and deployment 

¶ Petroleum refinery boilers/process heaters >20 MMBtu/hr to Ò 110 MMBtu/hr 
Á Lower current emissions limitations of 6 ppmv to a new limitation as low as 3 

ppmv, with Advanced Emission Reduction Option to allow for advanced 
technology development and deployment 

¶ Petroleum refinery boilers/process heaters >110 MMBtu/hr 
Á Lower current emissions limitations of 5 ppmv to a new limitation as low as 3 

ppmv, with Advanced Emission Reduction Option to allow for advanced 
technology development and deployment 

¶ Petroleum refinery boilers/process heaters < 50% PUC quality gas 
Á Lower current emissions limitations of 9 ppmv to a new limitation as low as 3 

ppmv, with Advanced Emission Reduction Option to allow for advanced 
technology development and deployment    
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C.8 RULE 4307  (EMISSIONS FROM BOILERS STEAM GENERATORS AND PROCESS 

HEATERS-2.0 MMBTU/HR TO 5.0 MMBTU/HR)  
 
DISCUSSION 
The purpose of Rule 4307 (Boilers, Steam Generators, and Process Heaters ï 2.0 
MMBtu/hr to 5.0 MMBtu/hr) is to limit emissions of NOx, CO, sulfur dioxide (SO2), and 
PM from units subject to this rule. 
 
Rule 4307 was adopted on December 15, 2005, to establish emissions limits and 
control requirements for these units which were previously exempt because of their 
smaller size.  Since adoption, the rule has been amended three times.  The October 
2008 amendments strengthened the rule by removing some exemptions, imposing NOx 
limits of 9 or 12 ppmv for new and replacement units, and adding a menu-approach for 
particulate matter control that also encompasses SOx controls.  The rule was amended 
again in 2011 to specifically incorporate tree nut pasteurizers as a separate type of unit.  
EPA published a direct final approval of the 2011 amendments to Rule 4307 on 
February 12, 2015, and deemed this rule as being at least as stringent as established 
RACT requirements.23  NOx emissions have been controlled by over 84% for units in 
this source category. 
 
EMISSION INVENTORY  
POLLUTANT 2013 2017 2019 2020 2022 2023 2024 2025 2026 2028 
 

Annual Average - Tons per day  
PM2.5 0.31 0.29 0.28 0.28 0.27 0.26 0.26 0.25 0.25 0.24 

NOX 0.45 0.37 0.35 0.34 0.32 0.31 0.30 0.29 0.28 0.26 
 

Winter Average - Tons per day  

PM2.5 0.31 0.29 0.28 0.27 0.26 0.26 0.25 0.25 0.25 0.24 

NOX 0.44 0.36 0.34 0.33 0.31 0.30 0.29 0.28 0.27 0.25 

SOURCE CATEGORY 

This source category includes any gaseous fuel or liquid fuel fired boiler, steam 
generator, or process heater with a total rated heat input of 2.0 million British thermal 
units per hour (MMBtu/hr) up to and including 5.0 MMBtu/hr.  Based on District data, 
there are currently 642 active units subject to Rule 4307 requirements24 permitted with 
Permits to Operate (PTOs) or Permit-Exempt Equipment Registration (PEER); with the 
majority of them being PEER units.  Facilities with units subject to this rule represent a 
wide range of industries, including but not limited to, medical facilities, educational 
institutions, office buildings, prisons, military facilities, hotels, and industrial facilities.   

HOW DOES DISTRICT RULE 4307 COMPARE WITH FEDERAL AND STATE RULES AND 

REGULATIONS? 

Federal Regulations 

                                            
23 80 FR 7803-7805 
24 Data based SJVAPCD permit data retrieved on November 17, 2016 and August 23, 2018 
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Emissions from this source category are lower than the BACM significance thresholds.  
The federal Clean Air Act does not require a control measure evaluation for this source 
category to satisfy BACM requirements.  However, the District conducted a full control 
measure evaluation for this source category to ensure all feasible opportunities to 
reduce emissions and expedite attainment are pursued.   
 
There are no EPA CTG or NSPS requirements for this source category.   
 
Alternative Control Techniques (ACT) 

¶ EPAï453/R-93-034 (Alternative Control Techniques DocumentïNOx Emissions from 
Process Heaters) 

 
The District evaluated the requirements contained within the ACT for NOx Emissions 
from Process Heaters and found no requirements that were more stringent than those 
already in Rule 4307. 
 

¶ EPAï453/R-94-022 (Alternative Control Techniques DocumentïNOx Emissions from 
Industrial/Commercial/Institutional Boilers) 

 
The District evaluated the requirements contained within the ACT for NOx Emissions 
from Industrial/Commercial/Institutional Boilers and found no requirements that were 
more stringent than those already in Rule 4307. 
 

¶ EPAï453/R-94-023 (Alternative Control Techniques DocumentïNOx Emissions from 
Utility Boilers) 

 
The District evaluated the requirements contained within the ACT for NOx Emissions 
from Utility Boilers and found no requirements that were more stringent than those 
already in Rule 4307. 
 
NESHAP/ MACT 

¶ 40 CFR 63 Subpart DDDDD (NESHAP for Major Sources: Industrial, Commercial, 
and Institutional Boilers and Process Heaters) 

 
40 CFR 63 Subpart DDDDD was amended on January 31, 2013 to include new 
emission limits for PM, CO, and total selective metals (TSM), replace numeric dioxin 
emission limits with work practice standards, add new subcategories of facilities, and 
add alternative monitoring approaches for compliance with the PM limit.  The PM limits 
in 40 CFR 63 Subpart DDDDD would not apply to Rule 4307 sources.  Subpart DDDDD 
contains alternative requirements for units less than 10 MMBtu/hr and requires tuning 
every 2-5 years.   
 
The District evaluated the requirements contained within 40 CFR 63 Subpart DDDDD 
and found no requirements that were more stringent than those already in Rule 4307. 
 
State Regulations 
There are no state regulations applicable to this source category. 
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