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I. SUMMARY 

 
A. Reasons for Rule Development and Implementation  
 
The San Joaquin Valley Air Basin (SJVAB) is classified as an extreme ozone 
nonattainment area and a serious PM10 nonattainment area for the health-based 
National Ambient Air Quality Standards (NAAQS) established by the federal Clean Air 
Act.  The SJVAB is also classified as severe nonattainment for the California ozone 
standard and nonattainment for the California PM10 standard.   
 
The project would develop proposed new Rule 4307 (Small Boilers, Steam Generators, 
and Process Heaters).  The project is intended to reduce emissions of nitrogen oxides 
(NOx) and carbon monoxide (CO) pursuant to the District’s ozone and particulate matter 
attainment (PM10) strategies.  This project addresses the following state and federal 
requirements: 
 

• Ozone and PM10 attainment plans need to implement control measures as 
expeditiously as practicable, and provide for attainment.  Clean Air Act (CAA) 
Section 172(c)(1) 

• Ozone attainment plans need to assure that reasonably available control technology 
(RACT) for VOC and NOx is in use at major sources and on source categories 
subject to control technology guidelines.  CAA Sections 182(b)(2), 182(f) 

• PM10 attainment plans for serious PM10 nonattainment areas need to assure that 
the best available control measures (BACM) for the control of PM10 shall be 
implemented no later than 4 years after the date the area is classified (or 
reclassified) as a Serious Area.  CAA Section 189(b)(1)(B) 
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• BACM provisions in attainment plans should include the application of best available 
control technology (BACT) to existing major stationary sources. (Federal Register 
8/18/94) 

• The control requirements for major stationary sources of PM10 also apply to PM10 
precursors (precursors for PM10 in the SJV are VOC, NOx, SOx).  CAA Section 
189(e)  

• Ozone attainment plans should provide for best available retrofit control technology 
(BARCT) for existing permitted sources.  California Health & Safety Code (H&SC) 
Section 40919(a)(3) 

• Ozone attainment plans should include “all feasible control measures.”  H&SC 
Section 40914(a)(2)   

 
To satisfy the attainment goals of the District’s PM10 and Ozone Plans, proposed Rule 
4307 will seek to obtain as much emission reduction of NOx and carbon monoxide (CO) 
from small boilers, process heaters, and steam generators as is expeditiously 
practicable, technologically feasible, and economically reasonable, as determined by 
the District’s Governing Board.  The rulemaking project is also intended to satisfy the 
state and federal requirements identified above.  
 
B. Description of the Project 
 
District staff would develop a proposed Rule 4307 to implement emission control 
measures in the District’s ozone and PM10 attainment plans.  Proposed Rule 4307 
would apply to gaseous fuel fired and liquid fuel fired boilers, process heaters, and 
steam generators with a rated heat input greater than or equal to 2.0 million Btu and 
less than or equal to 5.0 million Btu per hour.  The rule establishes emission limits for 
NOx and CO and would also include operational and administrative requirements.  
 
Existing Rule 2020 (Exemptions) currently exempts units (boilers, steam generators, 
and process heaters) with a rated heat input of 5 million Btu per hour (MMBtu/hr) or less 
from obtaining Permits to Operate (PTO) if they are fired exclusively with natural gas, 
liquefied petroleum gas, or any combination thereof, and provided such fuel contains no 
more than five percent by weight hydrocarbons heavier than butane and no more than 
0.75 grains of total sulfur per 100 cubic feet of gas.  Under Proposed Rule 4307, units 
with a rated heat input of 2.0 MMBtu/hr to 5.0 MMBtu/hr that do not require a PTO 
pursuant to Rule 2020 would need to be registered with the District pursuant to new 
Draft Rule 2250 (Stationary Equipment Registration).  New Draft Rule 2250 is currently 
under development as a separate rulemaking from Rule 4307.  Units with a rated heat 
input of 2.0 MMBtu/hr to 5.0 MMBtu/hr would be subject to the requirements of Draft 
Rule 4307 regardless of whether the unit requires a PTO pursuant to Rule 2020 or a 
Stationary Equipment Registration pursuant to new Draft Rule 2250.  
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C. Rule Development Process 
 
As part of the rule development process, District staff conducted a public scoping 
meeting on May 11, 2004.  At the scoping meeting, District staff presented the 
objectives of the proposed rulemaking project.  District staff solicited information from 
affected source operators, consultants, vendors and manufacturers of control 
technologies, and trade associations on the technological feasibility and compliance 
cost information that would be useful in developing proposed Rule 4307.  Draft version 
of Rule 4307 was not presented at the scoping meeting.  
 
District staff conducted public workshops in January, June, and September 2005 to 
present and discuss proposed Rule 4307.  The comments received from the public, 
affected sources, interested parties, and California Air Resources Board (ARB) during the 
public workshop process were incorporated into the draft rule as appropriate.  Comments 
received and District staff’s responses are discussed in Appendix A. 
 
Pursuant to state law, District staff is required to perform a socioeconomic impact 
analysis prior to adoption, amendment, or repeal of a rule that has significant air quality 
benefits or that will strengthen emission limitations.  As part of the District 
socioeconomic analysis process, District staff sought volunteers from affected 
stakeholders and interested parties to participate as members of the Focus Group.  
District staff convened a meeting of the Focus Group on June 15, 2005 to assist District 
staff in gathering information on regulatory compliance costs and business impacts 
resulting from compliance with the proposed rule.  The compliance cost and likely 
business responses to such costs provided by stakeholders and District staff were then 
submitted to Applied Development Economics (the District’s socioeconomic consultant) 
to conduct a socioeconomic analysis of proposed Rule 4307.  The result of the 
socioeconomic analysis was published in a report that was presented along with the 
proposed rule to the public and interested parties during the final workshops on 
September 21 and 22, 2005 for proposed Rule 4307.  The proposed rule, final draft staff 
report, and final draft socioeconomic analysis report will be published and mailed to 
affected sources and interested parties prior to December 15, 2005 public hearing to 
consider the adoption of proposed Rule 4307 by the District Governing Board. 
 
 
II. CURRENT AND PROPOSED REGULATIONS 
 
A. Rules 4351, 4305, and 4306 
 
Currently, boilers, steam generators, and process heaters greater than 5.0 MMBtu/hr 
are subject to NOx and CO control requirements by District Rules 4351, 4305, and 
4306.  The purpose of Rule 4351 (Boilers, Steam Generators, and Process Heaters – 
Phase 1), Rule 4305 (Boilers, Steam Generators, and Process Heaters – Phase 2), and 
Rule 4306 (Boilers, Steam Generators, and Process Heaters – Phase 3) are to limit 
NOx and CO emissions from boilers, steam generators, and process heaters.  Those 
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rules apply to any gaseous fuel or liquid fuel fired boilers, steam generators, and 
process heaters with a rated heat input greater than 5.0 MMBtu/hr.   
 
B. Proposed Rule 4307 (Boilers, Steam Generators, and Process Heaters) 
 
Currently, the District does not have a prohibitory rule for units rated from 2.0 MMBtu/hr 
to 5.0 MMBtu/hr.  The District has identified small boilers, steam generators, and 
process heaters as a source category that will require adoption of proposed Rule 4307 
to assist the District in attaining the ozone NAAQS.  The estimated NOx emissions of 
8.6 tons per day from small boilers, steam generators, and process heaters, exceed the 
“de minimis threshold” of 1.3 tons of NOx per day, and therefore this source category is 
subject to federal BACM requirements.  
 
The previously proposed provision to control oxides of sulfur (SOx) from small units as 
mentioned in the Preliminary Draft Staff Report dated April 7, 2004 will not be pursued 
at this time. Staff reevaluated the SOx emissions inventory for this source category and 
determined that SOx emissions baseline of 1.1 tons per day is below the 2003 PM10 
Attainment Plan's de minimus threshold for SOx of 2.5 tons per day.  However, SOx 
control for this source category would be re-evaluated as part of the 2006 PM10 Plan 
that is under development, and any shortfall in overall SOx emissions reduction would 
be addressed at that time.  It should be noted, however, that PUC grade natural gas is 
commonly used by units included in this rule and that such fuel would be considered 
BACM for this category of equipment.   
 
In establishing the proposed NOx and CO emission limits in proposed Rule 4307, 
District staff has considered the emission limits that have been achieved in practice, as 
well as limits achievable by feasible control technologies.  District staff has evaluated 
Best Available Control Technology (BACT) determinations established by the District, 
other California air districts, other states, including those that are recommended by 
control technology manufacturers and stakeholders.  In addition, staff also considered 
the standards that have already been implemented several years ago by other 
California air districts in the following rules: 
 

• South Coast Air Quality Management District, Rule 1146.1 (Emissions of Oxides 
of Nitrogen from Small Industrial, Institutional, and Commercial Boilers, Steam 
Generators, and Process Heaters) Amended May 13, 1994, established a limit of 
30 ppm for NOx emissions and 400 ppm for CO emissions.  The rule established 
a compliance deadline of July 1, 1994.  

• Ventura County Air Pollution Control District, Rule 74.15.1 (Boilers, Steam 
Generators, and Process Heaters) Revised 6/13/00, contains an emissions limit 
of 30 ppm for NOx emissions and 400 ppm for CO emissions.  The rule 
established a compliance deadline of May 31, 1995. 

 
In both the South Coast AQMD and Ventura County APCD, the 30 ppm NOx emission 
limit required retrofitting or replacing affected units.       
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C. Summary of Major Provisions of Proposed Rule 4307 
 
The November 17 version of Proposed Rule 4307 has been revised as follows.  
Sections 2.0 and 3.15 have been revised by adding clarifying language. 
 
Section 1.0 – Purpose 
 
The purpose of the rule would be to limit emissions of oxides of nitrogen (NOx) and 
carbon monoxide (CO) from boilers, steam generators, and process heaters. 
 
Section 2.0 – Applicability 
 
The rule would apply to any gaseous fuel or liquid fuel fired boiler, steam generator, or 
process heater with a total rated heat input of 2.0 MMBtu/hr to 5.0 MMBtu/hr.   
 
The previously proposed version of Rule 4307 has been revised to state “2.0 million Btu 
per hour (MMBtu/hr) up to and including 5.0 MMBtu/hr”.     
 
Section 3.0 – Definitions 
 
Proposed Rule 4307 would include similar definitions contained in existing Rule 4306 
(Boilers, Steam Generators, and Process Heaters), as appropriate.   The definitions of 
Air Pollution Control Officer, Air Resources Board, humidifier, NOx exhaust control, and 
stationary source, and school have been included to enhance the clarity and 
effectiveness of the rule.   
 
Section 3.15 has been revised to reference Rule 1020 (Definitions).   
 
Section 4.0 – Exemptions 
 
The following exemptions that are similar to existing Rule 4306 (Boilers, Steam 
Generators, and Process Heaters – Phase 3) would be included in the rule: 

• Units fired exclusively on solid fuel. 
• Dryers and glass melting furnaces.  
• Kilns, humidifiers, and smelters where the products of combustion come into 

direct contact with the material to be heated.  An exemption for humidifiers has 
been included because the products of combustion from humidifiers’ burners 
actually come in direct contact with the material being processed, similar to kilns 
and smelters, which are also currently exempt in existing SIP-approved Rule 
4306.     

• Unfired or fired waste heat recovery boilers that are used to recover or augment 
heat from the exhaust of combustion turbines or internal combustion engines 

 
In addition to the above-mentioned exemptions, additional exemptions are being 
proposed for the following reasons: 
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• Units operated by schools:  A definition of  “school” has been included in Section 
3.0 of the rule.  This exemption is necessary in order to alleviate significant 
adverse economic impacts on schools in the San Joaquin Valley who are already 
confronted with increasingly tight budgetary and funding constraints.  Unlike 
commercial business establishments and manufacturing industries, schools do 
not have the ability to generate profits that could be used to upgrade existing 
units to comply with Rule 4307.  As a separate control strategy in the future, the 
District may seek available funding to assist schools in replacing or retrofitting 
existing units and achieve additional emissions reduction from this source 
category.  Even with the proposed exemption for units operated by schools, the 
estimated emissions reduction of 4.9 tons of NOx per day from proposed Rule 
4307 still exceeds the anticipated NOx emissions reduction of 1.0 ton per day as 
indicated in the District’s PM10 and Ozone Attainment Plans for this particular 
rule.    

 
• This rule version deletes the previously proposed exemption from Best Available 

Control Technology (BACT) and emission offset requirements of Rule 2201 (New 
and Modified Stationary Source Review Rule) for any replacement unit installed 
for the sole purpose of complying with the requirements of Draft Rule 4307. US 
EPA commented it is not appropriate to include such an exemption from new 
source review (NSR) requirements and it would not be approvable for inclusion in 
the State Implementation Plan (SIP).  US EPA also stated “any regulatory 
language that exempts sources from NSR is subject to review as a revision to the 
District's NSR program.  Adding a specific NSR exemption or new terms to 
provide an exemption already provided for in Rule 2201 to any rule not previously 
evaluated by EPA would likely open up all of the existing NSR rules to a new 
review to ensure compliance with the requirements of 40 CFR 51.165(a)(1).”      

 
Section 5.0 – Requirements 
 

• Rule 4307 would prohibit operators from using units subject to the rule unless 
such units are certified to meet 30 ppmv (0.036 lb/MMBtu) NOx and 400 ppmv 
CO.  The emission limits are referenced at dry stack gas conditions and 3.00 
percent by volume stack gas oxygen.  The certification provisions are specified in 
Section 9.0 of the rule and may be obtained for a specific unit or a family of 
burners.  

 
• In Section 5.2, the previously proposed 1.8 billion Btu per year low-use unit 

threshold has been increased to 5.0 billion Btu per year to mitigate adverse cost 
effectiveness ranging from $24,000 to $68,000 per ton of NOx reduced.  Staff’s 
analysis shows that controlling NOx emissions from units operated at about 20 
percent capacity factor or less would be cost prohibitive.  Although low-use units 
would not be required to meet the specified NOx emission limit of the rule, such 
units would need to be tuned up semiannually or be operated in such a manner 
that the excess exhaust oxygen is maintained at 3.0 percent or less by volume 
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on a dry basis.  Such units would also require the installation operation of a non-
resettable fuel meter or other acceptable methods, to demonstrate compliance 
with the annual heat input limitation.  Additionally, a provision has been included 
that when an existing low-use unit is replaced, the replacement unit is to be 
certified, according to Section 9.0, to comply with the emission limits of the rule, 
on and after the date of its initial operation.  District staff estimated about 101 of 
1,179 total units in the District would likely qualify for low-use threshold.  The 
NOx emissions reduction that would be postponed from low-use units operating 
at no more than 5.0 billion Btu per year is estimated at 0.2 tons per day.      

 
• Operators of natural draft heater treaters used in crude oil production and refining 

would be required to perform semi-annual tune-ups of such units.  Additionally, a 
provision has been included that when an existing natural draft heater treater is 
replaced, the replacement unit is to be certified, according to Section 9.0, to 
comply with the emission limits of the rule, on and after the date of its initial 
operation.  There are approximately 27 units in this category.  The NOx 
reductions that would be postponed by this consideration are 0.05 tons/day.   

 
 The reason for requiring existing natural draft heater treaters to be tuned up instead 

of requiring them to meet the emission limits of the rule until such time that a burner 
is replaced is primarily due to technological limitation of retrofitting natural draft 
heater treaters.  Some of the major barriers for low NOx or ultra low NOx 
technology for smaller natural draft units are: 
• Restricted firebox design is not conducive for retrofitting with an ultra low NOx 

technology.  The change in flame geometry to reduce flame temperature leads 
to flame impingement and extreme safety concerns, 

• Internal flue gas re-circulation is generally problematic due to firebox size,  
• The variability of refinery fuel gas composition complicates control of the 

 combustion, and 
• Vendors are reluctant to guarantee emission levels at this time. 
 

• In December 2002, the District adopted Rule 4408 (Glycol Dehydration Process), 
which requires control of VOC emissions from glycol dehydration units.  To comply 
with Rule 4408 some stakeholders modified their reboilers so that it could be used 
as the control device by venting the collected VOC from the dehydration process 
for incineration in the reboiler.  There are only seven reboilers that would be 
subject to the rule and the estimated postponed NOx emissions reductions are 
0.02 tons/day.  Due to the modification to the reboilers to meet the requirements of 
Rule 4408, proposed Rule 4307 has been changed such that existing reboilers 
would only require periodic tune-ups.  Additionally, a provision has been included 
that when an existing glycol reboiler is replaced, the replacement units is to be 
certified, according to Section 9.0, to comply with the emission limits of the rule, 
on and after the date of its initial operation.   
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• In Section 5.3 (Start-up and Shutdown Provision):  Based on comments from US 
EPA, Sections 5.3.1 and 5.3.2 have been modified to specify that the duration of 
start-up or shutdown would be limited to one hour for units not equipped with a 
NOx exhaust control and to no more than two hours for units equipped with NOx 
exhaust control.  Operators seeking a longer period of start-up or shutdown 
would need to submit an application for approval of the APCO, ARB, and US 
EPA, and the written request must be accompanied with appropriate justification 
as well as pertinent information as specified in Section 5.3.4 of the rule.  APCO 
would only approve such an application to the extent that the operator meets the 
criteria specified in Section 5.3 of the rule. 

 
• Section 5.3.5:  This section was modified to address US EPA concern regarding 

the exemption from BACT and offset exemption to include provisions of start-up 
or shutdown in the Permit to Operate (PTO) or Stationary Equipment Registration 
(SER).  The modified provision would include a statement that modification of 
PTO or SER may qualify for exemption from BACT and offset provided it meets 
the criteria specified in Rule 2201 (New and Modified Stationary Source Review 
Rule), Section 4.4 (BACT Exemption) and Section 4.6 (Offset Exemption) 

 
• Section 5.4.1.2 (Monitoring Provisions):  Requires units to be tuned up 

semiannually as specified in Section 5.2.1 of the draft rule.  In response to 
stakeholder’s comment, language has been added to allow monitoring of 
emissions with the use of a portable NOx analyzer in lieu of tune-ups.  Portable 
NOx monitoring may be less expensive than the cost of tune-ups in the long run.  
A tune-up is only useful for assessing excess exhaust oxygen and carbon 
monoxide levels to minimize opacity (smoking) but does not measure NOx 
emissions level.  A tune-up is an appropriate monitoring requirement for low-use 
units that are limited to an annual fuel usage because such units do not produce 
high NOx emissions.  Monitoring the NOx level using a portable NOx analyzer in 
lieu of tune-ups is a more accurate method of adjusting the unit to directly 
minimize NOx emissions.     

 
• To address crude oil production and refining stakeholders’ concern regarding 

source testing of heater treaters, Section 5.5.4 of the rule would clarify that for 
units with a cyclical firing period that routinely interrupts fuel flow as part of its 
normal operation, source testing may commence sooner than specified in 
Section 5.5.3 and continue through its normal cyclical firing period. 

 
Section 6.0 – Administrative Requirements 
 
The rule would specify requirements for recordkeeping, compliance testing, test 
methods for determining NOx and CO, and equipment registration.  Except for units that 
require a Permit to Operate pursuant to District Rule 2020 (Exemptions), operators 
would be required to register with the District units subject to draft Rule 4307 by January 
1, 2008.  
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Non-certified units or non-certified retrofit control technology would need to be initially 
source tested to demonstrate compliance with the emission limits of the rule.  After 
initial source testing, manufacturers or operators of non-certified units or non-certified 
control technology may apply for certification of such units for approval by the APCO.  
Section 9.0 specifies the certification requirements.  However, a certified unit that is 
operated outside the certified range of operating parameters would lose its certification 
status and it would need to undergo source testing within 60 days after the date the 
certification status is lost.  Thereafter, the manufacturer or operator may submit an 
application to the APCO for re-certification of the unit by complying with the provisions 
of Section 9.0 of the rule.  It is important to mention that the rule prohibits operators 
from using any uncertified unit or uncertified retrofit control technology. 
 
Section 7.0 – Compliance Schedule 
 
The compliance schedule would be a phased-in (tiered) approach whereby 50 percent 
of the total number of units at a stationary source would need to comply by July 1, 2008 
and the remaining units must be in compliance by July 1, 2009.   Operators with only 
one unit at a stationary source would have to comply by July 1, 2009.  The phased-in 
compliance schedule would provide operators adequate time to retrofit or replace and 
obtain certification of their units to meet the requirements of the rule. 
 
Section 7.4 of the rule would require operators of existing units that are subject to the 
annual heat input limit (low-use units) specified in Section 5.2 to comply with the 
emission limits when the existing burner of a low-use unit is replaced at the end of the 
existing burner’s useful life.  The intent of establishing an annual heat input limit in 
Section 5.2 was to mitigate the high cost effectiveness of retrofitting or replacing 
existing low-use units to meet the emission limits until such time that a burner is 
replaced at the end of its useful life.  However, cost effectiveness would be greatly 
improved if the operator has to replace an existing burner that fails or is at the end of its 
useful life.      
 
Section 8.0 – Emission Calculation 
 
The rule would include equations showing how to calculate emissions concentration in 
parts per million by volume (ppmv) corrected for three (3) percent excess exhaust 
oxygen on a dry basis. 
 
Section 9.0 - Equipment Certification Requirements 
 
Rule 4307 includes a provision that would allow operators or manufacturers of the unit or 
control technology to apply for certification of units subject to the rule.  Basically the 
certification would be based upon source testing results of a specific unit, or randomly 
selected unit of each model or retrofit control technology.  The person or company seeking 
approval of certification application has to meet the criteria specified in Section 9.0 of the 
rule.  Once the certification is approved and issued by the District it remains valid only for 
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the range of operating parameters for which certification is issued.  Certified units need not 
be source tested periodically to demonstrate compliance with the emission limits.  
However, a certified unit that is operated outside the certified range of operating 
parameters would lose its certification status and would need to undergo source testing.   
 
 
III. CURRENT EMISSIONS AND EMISSIONS REDUCTION 
 
Facilities with units subject to this control measure represent a wide range of industries, 
including but not limited to medical facilities, educational institutions, office buildings, 
prisons, military facilities, hotels, and industrial facilities.  The District’s PM10 Plan 
estimated the 2006 baseline NOx emissions to be 8.6 tons per day for small boilers, steam 
generators, and process heaters.  The plan estimated an emissions reduction of 1.0 tons 
per day of NOx from these units. 
 
In 2001, Pacific Environmental Services, Inc. (PES), a District consultant, completed a 
project titled “Emission Inventory Improvements For Selected Source Categories:  External 
Combustion Boilers, Steam Generators and Process Heaters”.  In that project, PES 
estimated that there were approximately 1,073 units in the 2.0 to 5.0 MMBtu/hr range in 
the San Joaquin Valley.   
 
In January 2004, the District’s consultant, Sonoma Technology, Inc. (STI), compiled 
additional information to assist the District in estimating emissions from small units.  To 
improve the emissions inventory, District staff solicited information on the number of 
affected units from utility companies providing service to affected sources.  Additionally, 
District staff also compiled an extensive mailing list to inform sources potentially affected 
by Rule 4307.  Over 9,000 documents were mailed out for Rule 4307, included a survey of 
affected sources to determine how many small units currently exist in the San Joaquin 
Valley.  Based on available information, there are approximately 1,179 units that would be 
subject to the rule (1,073 units from the PES report; 34 permitted units in oil production, 
refining, and oil pipelines from District Permit Services database; and 72 units from data 
submitted by stakeholders).  
 
District staff calculated the emissions reduction from this rule would be about 4.9 tons of 
NOx per day.  This is 56.7% of the PM10 Plan uncontrolled NOx emissions baseline of 8.6 
tons per day.  The emissions reduction analysis is discussed in Appendix B of the staff 
report.    
 
 
IV. NOx CONTROL TECHNOLOGIES 
 
The two primary methods of controlling NOx emissions from boilers, steam generators, 
and process heaters are either to change the combustion parameters (i.e., combustion 
modification) to reduce NOx formation or to treat the NOx formed before it is emitted into 
the atmosphere (i.e., exhaust gas treatment). 
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Combustion Modification 
 
Combustion modification systems are designed to reduce thermal NOx formation by 
changing the flame characteristics to reduce peak flame temperature.  Combustion 
controls include low excess air operation, staged combustion, overfire air ports, biased 
firing, and placing selected burners out-of-service. 
 
Combustion modification is also achieved by different burner designs such as Low NOx 
and Ultra Low NOx burners.  Some of the design principles used in Ultra low NOx and Low 
NOx burner include staged air burners, staged fuel burners, pre-mix burners, internal 
recirculation, and radiant burners. 
 
Combustion control systems may be used by itself or in combination with Flue Gas 
Recirculation (FGR).  FGR recycles a portion of the exhaust stream back into the burner 
windbox, mixing low oxygen air with combustion air prior to entering the combustion 
chamber.  This technique reduces thermal NOx formation by reducing the peak 
temperature and by reducing oxygen in the combustion zone.  
 
Exhaust Gas Treatment 
 
Exhaust Gas Treatment (EGT) is another way to reduce NOx.  NOx is reduced to 
molecular nitrogen by adding flue gas treatment systems located after the boiler firebox.  
EGT includes Selective Catalytic Reduction (SCR) and Selective Noncatalytic Reduction 
(SNCR).  Both EGT operates at a certain temperature range to effectively reduce NOx in 
the exhaust gas by injecting either urea or ammonia into the post-combustion zone of the 
boiler.   
 
Based on information provided by vendors and manufacturers of NOx control devices, 
and the fact that the proposed limit in Rule 4307 is already being achieved by similar 
units that are in operation in other California air districts, the technology that would likely 
be used is low NOx burner system either with or without FGR. 
 
 
V. COST EFFECTIVENESS ANALYSIS 
 
Pursuant to state law, the District is required to analyze the cost effectiveness of new 
rules that implement Best Available Retrofit Control Technology (BARCT).  District staff 
has prepared a cost effectiveness analysis of the estimated costs to comply with Rule 
4307.   The range of cost effectiveness for retrofit units is $5,000 to $49,000 per ton of 
NOx reduced.  For replacement units the range of cost effectiveness is $7,000 to $68,000 
per ton of NOx reduced.  The range of cost effectiveness is dependent upon the size of 
the unit and operating capacity factor.  In other words, the smaller units with a low 
operating capacity factor tend to have high cost effectiveness values.  The complete 
analysis is presented in Appendix C of the Staff Report. 
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VI. SOCIOECONOMIC ANALYSIS 
 
Pursuant to state law, District staff is required to analyze the socioeconomic impacts of 
any proposed rule or rule amendment that significantly affects air quality or strengthens 
an emission limitation.  During the scoping meeting, District staff solicited volunteers 
from stakeholders, and manufacturers and vendors of control devices to participate as 
members of the socioeconomic focus group for this rule.  A socioeconomic focus group 
meeting was held on June 15, 2005.  The cost data and business responses along with 
District staff’s cost estimates were submitted to the District’s independent 
socioeconomic consultant Applied Development Economics (ADE) to perform an 
analysis of the socioeconomic impacts of the proposed rule.  A draft of the 
socioeconomic analysis was published in a report that was presented along with the 
draft rule to the public and other interested parties on September 21 and 22, 2005.  The 
socioeconomic report is shown in Appendix D of the Staff Report.   
 
 
VII. ENVIRONMENTAL IMPACTS 
 
Pursuant to the California Environmental Quality Act (CEQA), District staff has 
investigated the likely environmental impacts of proposed Rule 4307.  Based on the lack 
of evidence to the contrary, District staff has concluded that the proposed rule will not have 
any significant adverse effects on the environment.  Staff recommends filing a Notice of 
Exemption under the provisions of Public Resource Code 15061 (b)(3). 
 
 
VIII. RULE CONSISTENCY ANALYSIS 
 
Pursuant to state Health and Safety Code, Section 40272.2, District staff prepared a 
Rule Consistency Analysis of proposed Rule 4307.  The rule consistency analysis is 
attached as Appendix E of the Staff Report. 
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6. South Coast AQMD Rule 1146.1 (Emissions of Oxides of Nitrogen from Small 
Industrial, Institutional, and Commercial Boilers, Steam Generators, and Process 
Heaters) Amended May 13, 1994. 

 
7. South Coast AQMD Staff Report for Rule 1146.1 dated December 12, 1997.   
 
8. Ventura County APCD Rule 74.15.1 (Boilers, Steam Generators, and Process 

Heaters) Revised 6/13/00. 
 
9. Ventura County APCD Staff Report for Rule 74.15.1 dated May 4, 1993. 
 
10. Sacramento Metropolitan AQMD Staff Report for Rule 411 dated September 8, 

2005. 
 
11. Pacific Environmental Services, Inc. “Report on Emissions Inventory Improvements 

for Selected Source Categories: External Combustion Boilers, Steam Generators 
and Process Heaters”, (Prepared for the San Joaquin Valley Unified Air Pollution 
Control District Joaquin Valley APCD).  July 6, 2001.  
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