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RE: RECEIVE AND FILE PROPOSED AMENDMENTS TO 

PROPOSED NEW RULE 4320 (ADVANCED OPTIONS 
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RECOMMENDATION: 

1. Receive and file proposed amendments to Rule 4306 (Boilers, 
Steam Generators, and Process Heaters - Phase 3) and Rule 
4307 (Boilers, Steam Generators, and Process Heaters - 2.0 
MMBtuIhr to 5.0 MMBtuIhr), and proposed new Rule 4320 
(Advanced Options For Boilers, Steam Generators, and Process 
Heaters Greater Than 5.0 MMBtuIhr). 

2. Set September 18, 2008, for the Public Hearing to consider 
adoption of proposed amendments to Rule 4306 and Rule 4307 
proposed new Rule 4320. 

BACKGROUND: 

This rule project satisfies control measures in both the District's 2007 
Ozone Plan and the District's 2008 PM2.5 Plan. The proposed 
amendments and new rule would establish more stringent emission 
limits for oxides of nitrogen (NOx). This project would also impose limits 
for oxides of sulfur (SOX) and particulate matter with diameter of less 
,than 10 microns (PMIO). PMIO is recommended for control because 
EPA has not yet developed test methods for PM2.5. Overall, the 
proposed amendments are estimated to generate a total 4.5 tonslday of 
NOx, which is a 47% reduction from the Rule 4320 NOx baseline and a 
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64% reduction from the Rule 4307 baseline of affected units. Also Rule 4320 would 
produce reductions of 3.6 tonslday of SOX, which is a 74% reduction from the affected 
unit's baseline. Upon adoption, Rule 4307 and Rule 4320 would be the most stringent 
regulations in the country for the subject type of units while offering affected businesses 
cost-effective compliance options. 

DISCUSSION: 

Boiler, steam generators and process heaters are used throughout the Valley in many 
different industries. The District's permits system lists nearly 1,200 units affected by this 
rule project. Boilers are used in a variety of manufacturing plants, hospitals, refineries, 
schools, and large office buildings. Steam generators, particularly the larger units, are 
primarily used in the oil production industry to generate steam for heavy oil production 
enhancement. Process heaters provide heat for industrial and commercial processes 
including food production and manufacturing. 

Control Technologies and Options 

Control of NOx from these units is typically achieved by using either improved burner 
combustion technology or exhaust gas control technology. The 30 ppmv NOx limit in 
Rule 4307 for schools and low-use units is normally achievable with readily available 
low-NOx burners and flue gas recirculation systems. The 12 ppmv and 9 ppmv NOx 
limits in Rule 4307 and 4320 are achievable with advanced Ultra Low-NOx Burners 
(ULNB), although some operators prefer the operational flexibility offered by the 
combination of low-NOx burners and Selective Catalytic Reduction (SCR). At this time, 
staff is not aware of any ULNB which is guaranteed for sub-9 ppmv levels. Although 
some individual ULNB units have source tested below that level, SCR is currently the 
only solu.tion for sub-9 ppmv limits. Concerns with the use of SCR are primarily 
centered around the initial and annual operating costs and safety issues involving 
ammonia transportation and storage issues. 

The low level of emissions proposed in Table 1 of Rule 4320 will pose great technical 
issues for operators and may not be achievable by all units due to space limitations, 
operational constraints, and economic considerations. Most of the affected units have 
typically had several levels of controls and can only reach the new limits with an SCR 
system or yet-to-be-developed 5 ppmv ULNB. In consideration of the technical 
uncertainty and higher costs associated with the proposed controls for some units, the rule 
includes an annual emissions fee option. Operators have the option of paying an annual 
emissions fee based on the actual emissions of the unit during the previous calendar year. 
These fees would be used by the District to purchase cost effective emission reductions. 
The first payment would be due in 2010 for the 2009 emissions. Payments would continue 
annually until the unit demonstrated compliance with appropriate limits. 
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Summary of Proposed Rule 4320 

Rule 4320 would impose new advanced NOx, SOX and PM control options, that go well 
beyond Reasonably Available Control Technology (RACT), on larger units based on 
their size, fuel type, and fuel usage. N~~merous discussions were held with operators to 
discuss possible compliance schedules and emission levels. Enhanced Schedules 
were included which generate additional reductions while giving operators slightly 
longer compliance timelines. The rule also includes special Staged Enhanced 
Schedules that first require interim Initial Emission Limits be met with a lower Final 
Emission Standards to be met at a later date. These schedules would produce required 
reductions at the earliest possible date with even greater reductions in the future. 

Because the affected units have typically had several levels of NOx controls, obtaining 
additional reductions can require expensive systems. Also, for certain units, 
technologically or economically feasible control technologies do not exist at the present 
time. Therefore, the rule provides an option allowing payment of an emissions fee 
rather than installation of additional NOx controls. To comply with federal requirements, 
the fee would be based on the total actual emissions. The fees would be used by the 
District to fund projects which could achieve cost effective reductions. Fees would be 
paid annually and continue until the unit complies with the applicable limit. 

Particulate emissions from these sources is primarily generated from the fuel sulfur 
content so the rule proposes PM2.5 controls based on fuel sulfur limits or SOX limits on 
exhaust gases. Most of these units are fired on PUC-quality natural gas which is 
considered to be a reasonable level of SOX control. Units firing on field gas, refinery 
gas, or digester gas would either meet similar fuel sulfur levels or install an exhaust gas 
control. Extended compliance schedules have been provided for some larger units that 
are currently in compliance with NOx limits but need appropriate time to design and 
install the additional SOX controls. 

Summary of Proposed Amendments to Rule 4306 

Units subject to Rule 4306 would also be subject to Rule 4320, when it is adopted. Rule 
4306 amendments are administrative changes to address EPA concerns and make 
Rule 4306 approvable for inclusion in the State Implementation Plan (SIP). Specifically, 
Section 5.3.4 of Rule 4306 would be modified to clarify that the exemption from BACT 
and offset requirements when adding start-up or shutdown conditions in the Permit to 
Operate (PTO) is not automatic but depends on Rule 2201 language. 

Summary of the Proposed Amendments to Rule 4307 

Amendments to Rule 4307 apply to smaller units and generate NOx emissions 
reductions by removing or altering existing exemptions from the rule. The total 
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exemption for units used at schools would be removed, as well as the limited exemption 
for atmospheric units used in oilfields or refineries, and glycol reboilers. The low use 
unit threshold would drop from a limit of 5.0 billion Btu per year heat input to no more 
than 1.8 billion Btu per calendar year. After July I ,  201 5 these units must meet all 
applicable requirements of the rule. 

New and replacement units would have to meet lower 9 or 12 ppmv NOx limits. This 
provision allows operators to lengthen useful life of units that recently upgraded to meet 
the current limits. SOX and PM2.5 requirements would be similar to Rule 4320 but 
these units are typically fired on Public Utility Commission quality natural gas so the 
provisions serve as backstop language with little cost and nominal emission reductions. 

Compliance Schedule 

The proposed amendments set compliance schedules between 201 1 and 2014 based 
on the complexity of the control system to be installed and the final emission level to be 
achieved. In setting the compliance schedule for this rule project, District staff 
considered the existing controls and emission levels and gave earlier compliance dates 
to units that could reach intermediate levels with less system modifications. Lower 
emission limits requiring more significant physical modifications and controls were 
placed in later years on Enhanced schedules. A Staged Enhanced schedule was also 
created for units that could meet an initial lower emission level and a final, more 
stringent, emission level at a later date. 

Cost Effectiveness Analysis 

Cost effectiveness will depend on the current level of controls, units size, fuel usage and 
final emission levels. Some units have previously installed state-of-the-art controls and 
are in compliance with the most stringent emission limits and will therefore have no 
additional compliance costs. For larger, full time units, SCR costs may be as low as 
$1 1,000 per ton and as high as $200,000 per ton for smaller units. To address 
concerns about these costs, there is an option for an annual emissions fee, which was 
discussed above. Compliance dates for some of the lower emission limits have been 
extended to allow additional time for development of new lower-cost burners. 

Rule 4307 would require replacement of existing burners for some units. The cost 
effectiveness for units ,that would now be required to meet the rule emission limit ranges 
from about $10,000 to $23,000 per ton of NOx reduced, depending on the size of the 
unit and its hours of operation. The cost effectiveness analysis is attached as Appendix 
C of the Final Draft Staff Report. 

The majority of these units are fired on PUC-quality natural gas or are able to meet the 
fuel sulfur limits based on existing controls so they will have no compliance costs. The 
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remaining units would have to add sulfur controls at costs of approximately $89,000 per 
ton. An extended compliance schedule is provided to allow the necessary design and 
construction of these controls. 

Socioeconomic Analysis 

State law requires the District to analyze the socioeconomic impacts of any proposed 
rule amendment that significantly affects air quality or strengthens an emission 
limitation. The socioeconomic report is attached as Appendix D to the final draft staff 
report. The final socioeconomic report will also be presented to the District Governing 
Board in order to disclose any expected economic impacts. 

Rule Consistency Analysis 

Pursuant to California Health & Safety Code Section 40727.2, District staff have 
prepared a rule consistency analysis, Appendix E, that compares the elements of new 
Rule 4320 with the corresponding elements of other District rules, federal regulations 
and guidelines that apply to the same source category or type of equipment. 

Environmental Impacts 

The proposed amendments to Rule 4306 and Rule 4307 and proposed new Rule 4320 
have undergone environmental review in accordance with the requirements of the 
California Environmental Quality Act. A proposed negative declaration has been issued 
by the District and made available for public review and comment. Upon approval of 
this project, a Negative Declaration will be filed for Rule 4320. District staff has 
investigated the likely environmental impacts of proposed amendments to 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). 

Rule Development Process 

District staff conducted public workshops in October 2007 and March and July 2008 to 
present and discuss the proposed amendments to Rules 4306, and the provisions of 
Rule 4320. District staff solicited information from affected source operators, 
consultants, vendors, and manufacturers of control technologies, and trade associations 
on the technological feasibility and cost information used in developing the proposed 
amendments and new rule. The comments received during the public workshop 
process have been incorporated in the draft rules, as appropriate. 
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FISCAL IMPACT: 

District staff expects no fiscal impact to result from this action. 

Attachments: 
Proposed Amendments to Rule 4306 (20 pages) 
Proposed Amendments to Rule 4307 (16 pages) 
Proposed Rule 4320 (20 pages) 
Final Draft Staff Repott with Appendices for Proposed Amendments to Rule 4306 and rule 4307 
and Proposed new Rule 4320 (80 pages) 
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RULE 4306 BOILERS, STEAM GENERATORS, AND PROCESS HEATERS – PHASE 3 

(Adopted September 18, 2003; Amended March 17, 2005; Amended (rule adoption 
date)) 

 
1.0 Purpose 
 
 The purpose of this rule is to limit emissions of oxides of nitrogen (NOx) and carbon 

monoxide (CO) from boilers, steam generators, and process heaters. 
 
2.0 Applicability 
 
 This rule applies to 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. 
 
3.0 Definitions 
 

3.1 Annual Capacity Factor:  the ratio of the amount of fuel burned by the unit in a 
calendar year to the amount of fuel that the unit could have burned if it had 
operated at its maximum rated capacity for 8,760 hours during the calendar year. 

 
3.2 Annual Heat Input:  the actual, total heat input of fuels burned by a unit in a 

calendar year, as determined from the higher heating value and cumulative annual 
usage of each fuel. 

 
3.3 Boiler or Steam Generator:  any external combustion equipment, except oilfield 

steam generators, fired with any fuel used to produce hot water or steam. 
 

3.4 British Thermal Unit (Btu):  the amount of heat required to raise the temperature of 
one pound of water from 59°F to 60°F at one atmosphere. 

 
3.5 Dryer:  any unit in which material is dried in direct contact with the products of 

combustion. 
 
3.6 Gaseous Fuel:  any fuel which is a gas at standard conditions. 

 
3.7 Gas Liquids Processing Facility:  a facility that is engaged in the catalytic 

processing of gas liquids to produce finished products.    
 

3.8 Heat Input:  the heat (hhv basis) released due to fuel combustion in a unit, not 
including the sensible heat of incoming combustion air and fuel. 

 
3.9 Higher Heating Value (hhv):  the total heat liberated per mass of fuel burned (Btu 

per pound), when fuel and dry air at standard conditions undergo complete 
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combustion and all resulting products are brought to their standard states at 
standard conditions. 

 
3.10 Liquid Fuel:  any fuel which is a liquid at standard conditions. 
 
3.11 Load-following Unit:  for the purposes of this rule, a load-following unit is defined 

as a unit with normal operational load fluctuations and requirements which exceed 
the operational response range of an Ultra-Low NOx burner system(s) operating at 
9 ppmv NOx.  The operator shall designated load-following units on the Permit to 
Operate.  

 
3.12 NOx Emissions:  the sum of oxides of nitrogen expressed as NO2 in the flue gas.  

 
3.13 Oilfield Steam Generator:  an external combustion equipment which converts water 

to dry steam or to a mixture of water vapor and steam, with an absolute pressure of 
more than 30 psia, and which is used exclusively in thermally enhanced crude oil 
production.  

 
3.14 Parts Per Million by Volume (ppmv):  the ratio of the number of gas molecules of 

a given species, or group of species, to the number of millions of total gas 
molecules. 

 
3.15 Process Heater:  any combustion equipment fired with liquid and/or gaseous fuel 

and which transfers heat from combustion gases to water or process streams.  This 
definition excludes: kilns or ovens used for drying, baking, cooking, calcining, or 
vitrifying; and unfired waste heat recovery heaters used to recover sensible heat 
from the exhaust of combustion equipment.  

 
3.16 Public Utilities Commission (PUC) Quality Natural Gas:  any gaseous fuel, gas- 

containing fuel where the sulfur content is no more than one-fourth (0.25) grain of 
hydrogen sulfide per one hundred (100) standard cubic feet and no more than five 
(5) grains of total sulfur per one hundred (100) standard cubic feet.  PUC quality 
natural gas also means high methane gas (at least 80% methane by volume) as 
specified in PUC General order 58-A.  

 
3.17 PUC Quality Natural Gas Curtailment:  means a shortage in the supply of Public 

Utility Commission (PUC) quality natural gas, due solely to supply limitations or 
restrictions in distribution pipelines by the utility supplying the gas, and not due to 
the cost of natural gas. 

 
3.18 Qualified Technician:  a stationary source employee or any personnel contracted by 

a stationary source operator who has a documented training and a demonstrated 
experience performing tune-ups on a unit to the satisfaction of the APCO.  The 
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documentation of tune-up training and experience shall be made available to the 
APCO upon request.    

 
3.19 Rated Heat Input (million Btu per hour):  the heat input capacity specified on the 

nameplate of the unit.  If the unit has been physically modified such that its 
maximum heat input differs from what is specified on the nameplate, the modified 
maximum heat input shall be considered as the rated heat input and made 
enforceable by Permit to Operate. 
 

3.20 Refinery Unit:  a unit that is permanently installed and operated at a petroleum 
refinery or a gas liquids processing facility.   

 
3.21 Re-ignition:  the relighting of a unit after an unscheduled and unavoidable 

interruption or shut off of the fuel flow or electrical power, for a period of less 
than 30 minutes, due to reasons outside the control of the operator. 
 

3.22 Shutdown:  the period of time during which a unit is taken from an operational 
to a non-operational status by allowing it to cool down from its operating 
temperature to ambient temperature as the fuel supply to the unit is completely 
turned off. 

 
3.23 Solid Fuel:  any fuel which is a solid at standard conditions. 
 
3.24 Standard Conditions:  standard conditions as defined in Rule 1020 (Definitions). 
 
3.25 Start-up:  the period of time during which a unit is brought from a shutdown 

status to its operating temperature and pressure, including the time required by 
the unit’s emission control system to reach full operation.     

 
3.26 Unit:  any boiler, steam generator, oilfield steam generator, or process heater as    

defined in this rule. 
 

4.0 Exemptions 
 
 4.1 This rule shall not apply to: 
 
  4.1.1 Solid fuel fired units. 
 
  4.1.2 Dryers and glass melting furnaces. 
 
  4.1.3 Kilns and smelters where the products of combustion come into direct 

contact with the material to be heated.   
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  4.1.4 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.   

   
 4.2 The requirements of Sections 5.1.1 and 5.1.2 shall not apply to a unit when 

burning any fuel other than PUC quality natural gas during PUC quality natural gas 
curtailment provided all of the following conditions are met:  

 
  4.2.1 Fuels other than PUC quality natural gas are burned no more than 168 

cumulative hours in a calendar year plus 48 hours per calendar year for 
equipment testing, as limited by Permit to Operate. 

 
4.2.2 NOx emission shall not exceed 150 ppmv or 0.215 lb/MMBtu.  

Demonstration of compliance with this limit shall be made by either source 
testing, continuous emission monitoring system (CEMS), an APCO 
approved Alternate Monitoring System, or an APCO approved portable 
NOx analyzer. 

 
5.0 Requirements 
 

All ppmv emission limits specified in this section are referenced at dry stack gas conditions 
and  3.00 percent by volume stack gas oxygen.  Emission concentrations shall be corrected 
to 3.00 percent oxygen in accordance with Section 8.1.     
 
5.1 NOx and CO Emission Limits 
  
 5.1.1 Except for units subject to Sections 5.2, NOx and carbon monoxide (CO) 

emissions shall not exceed the limits specified in Table 1 on and after the 
dates specified in Tables 2 and 3. 
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Table 1 NOx and CO Limits 
Operated on Gaseous Fuel Operated on Liquid Fuel 

NOx Limit  
Category 

Standard Option Enhanced 
Option 

CO 
Limit 

(ppmv) 

NOx Limit  CO Limit 
(ppmv) 

A. Units with a rated heat 
input equal to or less than 
20.0 MMBtu/hour, except 
for Categories C, D, E, 
F, G, H, and I units 

 
15 ppmv or 

0.018 lb/MMBtu 

 
9 ppmv or 

0.011 lb/MMBtu 

 
400 

 
40 ppmv or  

0.052 
lb/MMBtu 

 
400 

B. Units with a rated heat 
input greater than 20.0 
MMBtu/hour, except for 
Categories C, D, E, F, G, 
H, and I units 

 
9 ppmv or 

0.011 lb/MMBtu 

 
6 ppmv or 

0.007 lb/MMBtu 

 
400 

 
40 ppmv or  

0.052 
lb/MMBtu 

 
400 

C. Oilfield Steam Generators 
15 ppmv or 

0.018 lb/MMBtu 

 
No option 

 
400 

40 ppmv or 
0.052 

lb/MMBtu 

 
400 

D. Refinery units with a rated 
heat input greater than 5 
MMBtu/hr up to 65 
MMBtu/hr 

30 ppmv or 
0.036 lb/MMBtu 

 
No option 

 
400 

40 ppmv or 
0.052 

lb/MMBtu 

 
400 

E.  Refinery units with a 
rated heat input greater 
than 65 MMBtu/hr up to 
110 MMBtu/hr  

25 ppmv or 
0.031 lb/MMBtu 

 
No option 

 
400 

40 ppmv or 
0.052 

lb/MMBtu 

 
400 

F. Refinery units with a 
rated heat input greater 
than 110 MMBtu/hr 

5 ppmv or 
0.0062 

lb/MMBtu 

No option 400 40 ppmv or 
0.052 

lb/MMBtu 

400 

G. Load-following units  15 ppmv or 
0.018 lb/MMBtu 

9 ppmv or 0.011 
lb/MMbtu 

400 40 ppmv or 
0.052 

lb/MMBtu 

400 

H. Units limited by a Permit 
to Operate to an annual 
heat input of 9 billion 
Btu/year to 30 billion 
Btu/year 

30 ppmv or 
0.036 lb/MMBtu 

 
 

No option 

 
 

400 
40 ppmv or 

0.052 
lb/MMBtu 

 
 

400 

 
 
 
 

Table 1 NOx and CO Limits (continued) 
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Operated on Gaseous Fuel Operated on Liquid Fuel 
NOx Limit  

Category 

Standard Option Enhanced 
Option 

CO 
Limit 

(ppmv) 

NOx Limit  CO Limit 
(ppmv) 

I. Units 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 greater 
than 5 MMBtu/hr, as 
specified in the Permit to 
Operate, and in which the 
products of combustion do 
not come in contact with 
the products of combustion 
of any other burner. 

30 ppmv or 
0.036 lb/MMBtu 

 
 
 
 
 
 

No option 

 
 
 
 
 
 

400 

 
40 ppmv or 

0.052 
lb/MMBtu 

 
 
 
 
 
 

400 

 
5.1.2 When a unit is operated on combinations of gaseous fuel and liquid fuel, the 

NOx limit shall be the heat input weighted average of the applicable limits 
specified in Sections 5.1.1, as calculated by the following equation: 

 

LG
)LxfuelliquidforlimitNOx()Gxfuelgaseousforlimit NOx(LimitAverageWeighted

+
+

=  

 
 Where:  G = annual heat input from gaseous fuel 
   L = annual heat input from liquid fuel  
 
 5.2 For each unit that is limited to less than 9 billion Btu per calendar year heat input 

pursuant to a Permit to Operate, the operator shall comply with the requirement of 
Section 7.4 and one of the following: 

 
  5.2.1 tune the unit at least twice per calendar year, (from four to eight months 

apart) by a qualified technician in accordance with the procedure described 
in Rule 4304 (Equipment Tuning Procedure for Boilers, Steam Generators, 
and Process Heaters).  If the unit does not operate throughout a continuous 
six-month period within a calendar year, only one tune-up is required for 
that calendar year.  No tune-up is required for any unit that is not operated 
during that calendar year; this unit may be test fired to verify availability of 
the unit for its intended use, but once the test firing is completed the unit 
shall be shutdown; or 
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  5.2.2 operate the unit in a manner that maintains exhaust oxygen concentrations at 

less than or equal to 3.00 percent by volume on a dry basis; or  
 
  5.2.3 operate the unit in compliance with the applicable emission limits of 

Sections 5.1.1 or 5.1.2.  
 

5.3 On and after the full compliance schedule specified in Section 7.1, the applicable 
emission limits of Sections 5.1, 5.2.2 and 5.2.3 shall not apply during start-up 
or shutdown provided an operator complies with the requirements specified 
below.   
 
5.3.1 The duration of each start-up or each shutdown shall not exceed two 

hours, except as provided in Section 5.3.3. 
 
5.3.2 The emission control system shall be in operation and emissions shall be 

minimized insofar as technologically feasible during start-up or 
shutdown. 

 
5.3.3  Notwithstanding the requirement of Section 5.3.1, an operator may 

submit an application for a Permit to Operate condition to allow more 
than two hours for each start-up or each shutdown provided the operator 
meets all of the conditions in specified in Sections 5.3.3.1 through 
5.3.3.3. 
 

5.3.3.1  The maximum allowable duration of start-up or shutdown will 
be determined by the APCO.  The allowable duration of start-up 
shall not exceed twelve hours and the allowable duration of 
shutdown shall not exceed nine hours. 

 
5.3.3.2  The APCO will only approve start-up or shutdown duration 

longer than two hours when the application meets the following 
conditions:  
 

     5.3.3.2.1 clearly identifies the control technologies or 
strategies to be utilized; and 

    
    5.3.3.2.2 describes what physical conditions prevail during 

start-up or shutdown periods that prevent the 
controls from being effective; and    

 
    5.3.3.2.3 provides a reasonably precise estimate as to when 

the physical conditions will have reached a state 
that allows for the effective  control of emissions. 
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   5.3.3.3  The operator shall submit to the APCO any information deemed 
necessary by the APCO to determine the appropriate length of 
start-up or shutdown.  The information shall include, but is not 
limited to the following:     

 
      5.3.3.3.1 a detailed list of activities to be performed during 

start-up or shutdown and a reasonable explanation 
for the length of time needed to complete each 
activity; and 

 
      5.3.3.3.2  a description of the material process flow rates and 

system operating parameters, etc., the operator 
plans to evaluate during the process optimization; 
and an explanation of how the activities and 
process flow affect the operation of the emissions 
control equipment; and 
 

      5.3.3.3.3   basis for the requested additional duration of start-
up or shutdown. 

 
 5.3.4 Permit to Operate (PTO) modifications solely to include start-up or 

shutdown conditions may be exempt from Best Available Control 
Technology (BACT) and emission offset requirements if the PTO 
modifications meet the requirements of Rule 2201 (New or Modified 
Stationary Source Review Rule) Section 4.2 (BACT Exemptions) and 
Rule 2201 Section 4.6 (Offset Exemptions). Permit to Operate 
modification solely to include start-up or shutdown     conditions shall be 
exempt from the BACT and offset requirements of Rule 2201 (New and 
Modified Stationary Source Review Rule) for applications for Authority 
to Construct that are submitted and are approved by the APCO by the 
applicable “full compliance” schedule specified in Section 7.1 Table 2. 

 
 5.4 Monitoring Provisions 
   
  5.4.1 The operator of any unit which simultaneously fires gaseous and liquid 

fuels, and is subject to the requirements of Section 5.1, shall install and 
maintain an operational non-resettable, totalizing mass or volumetric flow 
meter in each fuel line to each unit.  Volumetric flow measurements shall 
be periodically compensated for temperature and pressure. 

 
  5.4.2 The operator of any unit subject to the applicable emission limits in Sections 

5.1 shall install and maintain an operational APCO approved Continuous 
Emissions Monitoring System (CEMS) for NOx, CO, and oxygen, or 
implement an APCO-approved Alternate Monitoring System.   An APCO 

 
 4306 - 8 Proposed Amendments to Rule 4306 



 PROPOSED             August 21, 2008 
 

approved CEMS shall comply with the requirements of 40 Code of Federal 
Regulations (CFR) Part 51, 40 CFR Parts 60.7 and 60.13 (except 
subsection h), 40 CFR Part 60 Appendix B (Performance Specifications) 
and 40 CFR Part 60 Appendix F (Quality Assurance Procedures, and 
applicable provisions of Rule 1080 (Stack Monitoring).  An APCO 
approved Alternate Monitoring System shall monitor one or more of the 
following: 

 
   5.4.2.1  periodic NOx and CO exhaust emission concentrations, 
   5.4.2.2 periodic exhaust oxygen concentration, 
   5.4.2.3 flow rate of reducing agent added to exhaust, 
   5.4.2.4 catalyst inlet and exhaust temperature, 
   5.4.2.5 catalyst inlet and exhaust oxygen concentration, 
   5.4.2.6 periodic flue gas recirculation rate, 
   5.4.2.7 other operational characteristics. 
   
  5.4.3 For units subject to the requirements of Section 5.2.1 or 5.2.2, the operator 

shall monitor, at least on a monthly basis, the operational characteristics 
recommended by the manufacturer and approved by the APCO. 

 
5.4.4 The operator of any Category H unit listed in Section 5.1.1 Table 1 and any 

unit subject to Section 5.2.1 or 5.2.2 shall install and maintain an 
operational non-resettable, totalizing mass or volumetric flow meter in each 
fuel line to each unit. Volumetric flow measurements shall be periodically 
compensated for temperature and pressure.  A master meter, which 
measures fuel to all units in a group of similar units, may satisfy these 
requirements if approved by the APCO in writing.  The cumulative annual 
fuel usage may be verified from utility service meters, purchase or tank fill 
records, or other acceptable methods, as approved by the APCO. 

 
5.4.5 The APCO shall not approve an alternative monitoring system unless it is 

documented that continued operation within ranges of specified 
emissions-related performance indicators or operational characteristics 
provides a reasonable assurance of compliance with applicable emission 
limits.  The operator shall source test over the proposed range of 
surrogate operating parameters to demonstrate compliance with the 
applicable emission standards.      

 
 5.5 Compliance Determination 
   
  5.5.1 The operator of any unit shall have the option of complying with either the 

applicable heat input (lb/MMBtu) emission limits or the concentration 
(ppmv) emission limits specified in Section 5.1.  The emission limits 
selected to demonstrate compliance shall be specified in the source test 
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proposal pursuant to Rule 1081 (Source Sampling). 
 
5.5.2 All emissions measurements shall be made with the unit operating either at 

conditions representative of normal operations or conditions specified in the 
Permit to Operate.  Unless otherwise specified in the Permit to Operate 
Nno determination of compliance shall be established within two hours after 
a continuous period in which fuel flow to the unit is shut off for 30 minutes 
or longer, or within 30 minutes after a re-ignition as defined in Section 3.0. 

   
  5.5.3 All Continuous Emissions Monitoring System (CEMS) emissions 

measurements shall be averaged over a period of 15 consecutive minutes to 
demonstrate compliance with the applicable emission limits of this rule.  
Any 15-consecutive-minute block average CEMS measurement exceeding 
the applicable emission limits of this rule shall constitute a violation of this 
rule.  

 
5.5.4 For emissions monitoring pursuant to Sections 5.4.2, 5.4.2.1, and 6.3.1 

using a portable NOx analyzer as part of an APCO approved Alternate 
Emissions Monitoring System, emission readings shall be averaged over a 
15 consecutive-minute period by either taking a cumulative 15-
consecutive-minute sample reading or by taking at least five (5) readings 
evenly spaced out over the 15-consecutive-minute period. 

   
5.5.5 For emissions source testing performed pursuant to Section 6.3.1 for the 

purpose of determining compliance with an applicable standard or 
numerical limitation of this rule, the arithmetic average of three (3) 30-
consecutive-minute test runs shall apply.  If two (2) of three (3) runs are 
above an applicable limit the test cannot be used to demonstrate compliance 
with an applicable limit.  

 
6.0 Administrative Requirements 
 
 6.1 Recordkeeping 
 
  The records required by Sections 6.1.1 through 6.1.34 shall be maintained for five 

calendar years and shall be made available to the APCO upon request.  Failure to 
maintain records or information contained in the records that demonstrate 
noncompliance with the applicable requirements of this rule shall constitute a 
violation of this rule. 

 
  6.1.1 The operator of any unit operated under the exemption of Section 4.2 shall 

monitor and record for each unit the cumulative annual hours of operation 
on each fuel other than natural gas during periods of natural gas curtailment 
and equipment testing.  The NOx emission concentration (in ppmv or 
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lb/MMBtu) for each unit that is operated during periods of natural gas 
curtailment shall be recorded.  Failure to maintain records required by 
Section 6.1.1 or information contained in the records that demonstrates 
noncompliance with the conditions for exemption under Section 4.2 will 
result in loss of exemption status.  On and after the applicable compliance 
schedule specified in Section 7.0, any unit losing an exemption status shall 
be brought into full compliance with this rule as specified in Section 7.3. 

 
  6.1.2 The operator of any Category H unit listed in Section 5.1.1 Table 1 and any 

unit that is subject to the requirements of Section 5.2 shall record the 
amount of fuel use at least on a monthly basis for each unit, or for a group 
of units as specified in Section 5.4.4.  On and after the applicable 
compliance schedule specified in Section 7.0, in the event that such unit 
exceeds the applicable annual heat input limit specified in Sections 5.1.1 
Table 1 Category H and Section 5.2, the unit shall be brought into full 
compliance with this rule as specified in Section 7.4. 

        
  6.1.3 The operator of any unit subject to Section 5.2.1 or Section 6.3.1 shall 

maintain records to verify that the required tune-up and the required 
monitoring of the operational characteristics of the unit have been 
performed. 

   
  6.1.4 The operator performing start-up or shutdown of a unit shall keep records 

of the duration of start-up or shutdown. 
 
 6.2 Test Methods 
 

The following test methods shall be used unless otherwise approved by the APCO 
and EPA.  
  

  6.2.1 Fuel hhv shall be certified by third party fuel supplier or determined by: 
 6.2.1.1 ASTM D 240-87 or D 2382-88 for liquid hydrocarbon fuels; 
   6.2.1.2 ASTM D 1826-88 or D 1945-81 in conjunction with ASTM D 

3588-89 for gaseous fuels. 
  6.2.2 Oxides of nitrogen (ppmv) - EPA Method 7E, or ARB Method 100. 
  6.2.3 Carbon monoxide (ppmv) - EPA Method 10, or ARB Method 100. 
  6.2.4 Stack gas oxygen - EPA Method 3 or 3A, or ARB Method 100. 
  6.2.5 NOx Emission Rate (Heat Input Basis) - EPA Method 19. 
  6.2.6 Stack gas velocities - EPA Method 2. 
  6.2.7 Stack gas moisture content - EPA Method 4.  
  
6.3 Compliance Testing 
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  6.3.1 Each unit subject to the requirements in Sections 5.1 or 5.2.3 shall be 

source tested to determine compliance with the applicable emission limits at 
least once every 12 months, (no more than 30 days before or after the 
required annual source test date).  Units that demonstrate compliance on 
two consecutive 12-month source tests may defer the following 12-month 
source test for up to 36 months (no more than 30 days before or after the 
required 36-month source test date).   During the 36-month source testing 
interval, the operator shall tune the unit in accordance with the provisions 
of Section 5.2.1, and shall monitor, on a monthly basis, the unit’s 
operational characteristics recommended by the manufacturer to ensure 
compliance with the applicable emission limits specified in Sections 5.1 or 
5.2.3.   Tune-ups required by Sections 5.2.1 and 6.3.1 do not need to be 
performed for units that operate and maintain an APCO approved CEMS or 
an APCO approved Alternate Monitoring System where the applicable 
emission limits are periodically monitored.  If the result of the 36-month 
source test demonstrates that the unit does not meet the applicable emission 
limits specified in Sections 5.1 or 5.2.3, the source testing frequency shall 
revert to at least once every 12 months.  Failure to comply with the 
requirements Section 6.3.1, or any source test results that exceed the 
applicable emission limits in Sections 5.1 or 5.2.3 shall constitute a 
violation of this rule. 

 
6.3.2 In lieu of compliance with Section 6.3.1, compliance with the applicable 

emission limits in Sections 5.1 or 5.2.3 shall be demonstrated by submittal 
of annual emissions test results to the District from a unit or units that 
represents a group of units, provided: 

    
   6.3.2.1 All units in the group are initially source tested.  The emissions 

from all test runs from units within the group are less than 90% 
of the permitted value, and the emissions do not vary greater 
than 25% from the average of all test runs; and 

 
   6.3.2.2 All units in a group are similar in terms of rated heat input, 

make and series, operational conditions, fuel used, and control 
method. No unit with a rated heat input greater than 100 
MMBtu shall be considered as part of the group; and 

 
   6.3.2.3 The group is owned by a single owner and is located at a single 

stationary source; and 
 
   6.3.2.4 Selection of the representative unit(s) is approved by the APCO 

prior to testing; and    
   6.3.2.5 The number of representative units source tested shall be at least 

30% of the total number of units in the group.  The 
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representative tests shall rotate each year so that within three 
years all units in the group have been tested at least once.   

    
6.3.2.6    All units in the group shall have received the similar 

maintenance and tune-up procedures as the representative unit(s) 
as listed in the Permit to Operate.  The operator shall submit to 
the APCO the specific maintenance procedures to be performed 
on each unit that will be included in the group for representative 
testing.  Such maintenance procedures shall be specified in the 
Permit to Operate for units that are included in the group for 
representative testing.   Any maintenance work on a unit which 
has no effect on emissions standards and which is not specified 
in the maintenance procedures shall be submitted to the APCO 
for approval before such unit can be included as part of the 
group for representative testing.  Any unit that necessitates any 
maintenance work which has an effect on emission standards 
and is beyond the maintenance procedures identified in the 
Permit to Operate, shall not be included as part of the group for 
representative testing.  The unit shall be source tested in 
accordance with the provisions of Section 6.3.1; and 

 
   6.3.2.7 Should any of the representative units exceed the required 

emission limits, each of the units in the group shall demonstrate 
compliance by emissions testing.  Failure to complete emissions 
testing within 90 days of the failed test shall result in the 
untested units being in violation of this rule.  After compliance 
with the requirements of Section 6.3.2.7 has been demonstrated, 
subsequent source testing shall be performed pursuant to 
Sections 6.3.1 or 6.3.2. 

 
 6.4 Emission Control Plan (ECP) 
 
  6.4.1 The operator of any unit shall submit to the APCO for approval an 

Emissions Control Plan according to the compliance schedule in Section 
7.0.  For each unit, the plan shall contain the following:  

  
   6.4.1.1 Permit to Operate number, 
   6.4.1.2 Fuel type and hhv, 
   6.4.1.3 Annual fuel consumption (Btu/yr), 

6.4.1.4   Current emission level, including method used to determine 
 emission level,   

6.4.1.5   NOx limit to be satisfied, either Standard Option or Enhanced      
 Option, and 
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  6.4.1.6 Plan of actions, including a schedule of increments of progress, 

which will be taken to satisfy the requirements of Section 5.0 and 
the compliance schedule in Section 7.0. 

 
6.4.2 The operator shall submit to the APCO for approval, as part of the ECP, a 

list of units which are to be designated as load-following units.  The APCO 
shall only designate, as load-following, units for which the following 
information has been provided to demonstrate that the units qualify as load-
following:   

 
6.4.2.1 Technical data such as steam demand charts or other information 

to demonstrate the normal operational load fluctuations and 
requirements of the unit, 

6.4.2.2    Technical data about the operational response range of an Ultra-   
  Low NOx burner system(s) operating at 9 ppmv NOx, and 

6.4.2.3    Technical data demonstrating that the unit(s) are designed and      
   operated to optimize the use of base-loaded units in conjunction    
  with the load-following unit(s).  

   
7.0 Compliance Schedule 
 

7.1 An operator with multiple units at a stationary source shall comply with this rule in 
accordance with the schedule specified in Table 2.   A stationary source with only 
one unit shall comply with the schedule specified in Table 2 Group 1 for standard 
option or Table 3 Group 1 for enhanced option. 

 
  TABLE 2 – Standard Option Compliance Schedule 

Units to be in Compliance at a 
Stationary Source 

Emission Control 
Plan 

Authority to 
Construct 

Full Compliance 

Group 1: 
25% or more of the total number of 
units subject to this rule on June 1, 
2005, excluding Group 4 

June 1, 2004 June 1, 2004 June 1, 2005 

Group 2: 
62.5% or more of the total number 
of units subject to this rule on June 1, 
2006, excluding Group 4 

June 1, 2004 January 2, 2005 June 1, 2006 

Group 3: 
100% of the total number of units 
subject to this rule on June 1, 2007 

June 1, 2004 January 2, 2006 June 1, 2007 

 
TABLE 2 – Standard Option Compliance Schedule (continued) 

 
 4306 - 14 Proposed Amendments to Rule 4306 



 PROPOSED             August 21, 2008 
 
Units to be in Compliance at a 
Stationary Source 

Emission Control 
Plan 

Authority to 
Construct 

Full Compliance 

Group 4: 
A. Load-following units 
B. Units limited by Permit to 
  Operate to an annual capacity 
  factor of 10% or less as of 
  June 1, 2005 
C. Category I units at any  
     stationary source that has no  
    more than two units subject    
   to this rule. 

June 1, 2004 January 2, 2006 June 1, 2007 

Units are considered to be subject to this rule if the rule is applicable to the units pursuant to 
Section 2.0 and the units are not exempt pursuant to Section 4.1.   

 
 

TABLE 3 – Enhanced Option Compliance Schedule 
Units to be in Compliance at a 
Stationary Source 

Emission Control 
Plan 

Authority to 
Construct 

Full Compliance 

Group 1: 
25% or more of the total number of 
units subject to this rule on June 1, 
2005, excluding Group 4 

December 1, 2005 December 1, 2005 December 1, 2006 

Group 2: 
62.5% or more of the total number 
of units subject to this rule on June 1, 
2006, excluding Group 4 

December 1, 2005 July 1, 2006 December 1, 2007 

Group 3: 
100% of the total number of units 
subject to this rule on June 1, 2007 

December 1, 2005 July 1, 2007 December 1, 2008 

Group 4: 
A. Load-following units  
 

December 1, 2005 July 1, 2007 December 1, 2008 

Units are considered to be subject to this rule if the rule is applicable to the units pursuant to 
Section 2.0 and the units are not exempt pursuant to Section 4.1.  
 
 7.2 As shown in Table 2 and Table 3, the column labeled: 
 
  7.2.1 "Emission Control Plan" identifies the date by which the operator shall 

submit an Emission Control Plan pursuant to Section 6.4.  The Emission 
Control Plan shall identify all units subject to this rule. The Emission 
Control Plan shall identify steps to be taken to comply with this rule. 
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  7.2.2 “Authority to Construct” identifies the date by with the operator shall submit 

an Application for Authority to Construct for each unit subject to the rule. 
   
  7.2.3 "Full Compliance" identifies the date by which the owner shall demonstrate 

that each unit is in compliance with this rule. 
 
 7.3 Any unit that is exempted under Section 4.2 that becomes subject to the emission 

limits of this rule through the loss of exemption status, shall be in full compliance 
with this rule on and after the date the exemption status is lost. 

 
 7.4 Any unit that becomes subject to the emission limits of this rule as a result of 

exceeding the applicable annual heat input limit specified in either Section 5.1.1 
Table 1 Category H or Section 5.2, shall be in compliance with the applicable 
standard option emission limits for Category A and B units in Section 5.1.1 on and 
after the date the annual heat input limit is exceeded. 

 
8.0 Calculations 
 
 8.1 All ppmv emission limits specified in Section 5.1 are referenced at dry stack gas 

conditions and 3.00 percent by volume stack gas oxygen.  Emission concentrations 
shall be corrected to 3.00 percent oxygen as follows: 

 

 measured
measured

corrected ]NOxppm[x
]2O[%%95.20

%95.17]NOxppm[
−

=   

 

 measured
measured

corrected ]COppm[x
]2O[%%95.20

%95.17]COppm[
−

=  

  
 8.2 All pounds per million Btu NOx emission rates shall be calculated as pounds of 

nitrogen dioxide per million Btu of heat input (hhv). 
 
9.0 Alternative Emission Control 
 
 9.1 General 
 
  The single owner of two or more units may comply with Section 5.1 by controlling 

units in operation at the same stationary source, or at two contiguous stationary 
sources, to achieve an aggregated NOx emission factor no higher than 90 percent of 
the aggregated NOx emission factor limit that would result if each unit in operation 
were individually in compliance with the applicable NOx emission limits in Section 
5.1.  An operator that is subject to the AECP requirements below shall also comply 
with the applicable requirements of Sections 5.0, 6.0, 7.0 and 8.0.   

 9.2 Eligibility 

 
 4306 - 16 Proposed Amendments to Rule 4306 



 PROPOSED             August 21, 2008 
 
 
  A unit not subject to Section 5.1 or Section 5.2.3 is not eligible for inclusion in an 

AECP. 
 
 9.3 Exclusion 
 
  No unit subject to Sections 5.2.1 or 5.2.2 shall be included in an AECP. 
 
 9.4  AECP Definitions 
 
  For the purposes of Section 9.0, the following definitions shall apply: 

 
9.4.1 Aggregated NOx emission factor limit: the sum of the NOx emissions, over 

seven consecutive calendar days, that would result if all units in the AECP 
were in compliance with the lb/MMBtu limits in Section 5.1 and operating at 
their actual firing rates, divided by the sum of the heat input of all units in 
the AECP over seven consecutive calendar days.  Aggregated emission 
factor limit is calculated as: 

 

F
FL=L
i

ii
A Σ

Σ
 

 
   where: LA is the aggregated NOx emission factor limit (lb/MMBtu) 
 
    Li is the applicable NOx emission factor limit (lb/MMBtu) specified 

in Section 5.1.1 Table 1 or Section 5.1.2 for each category of unit 
in the AECP, 

       
    Fi is the total heat input (hhv basis) of fuel (MMBtu) combusted in 

each unit during seven consecutive calendar days, and 
 
    i identifies each unit in the AECP. 
   

9.4.2 Aggregated NOx emission factor: the sum of the actual NOx emissions 
during seven consecutive calendar days from all units in the AECP, divided 
by the sum of the heat input of all units in the AECP during seven 
consecutive calendar days.  The aggregated emission factor is calculated as: 

 

      
F
FE=E
i

ii
A Σ

Σ
 

 
   where: EA is the aggregated NOx emission factor (lb/MMBtu), 
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    Ei is the NOx emission factor (lb/MMBtu) for each unit in the 

AECP, established and verified by source testing, or continuous 
emission monitors, 

    Fi is the total heat input (hhv basis) of fuel (MMBtu) combusted in 
each unit during seven consecutive calendar days, and 

 
    i identifies each unit in the AECP. 
 
  9.5 AECP Requirements 
 
   9.5.1 The aggregated NOx emission factor (EA) shall not exceed 90 

percent of the aggregated emission limit (LA).  The owner of any 
unit in an AECP shall notify the APCO within 24 hours of any 
violation of this section. 

    EA <= 0.90 x LA 

 

 9.5.2 Only units in the AECP which were operated during seven 
consecutive calendar days shall be included in the calculations of the 
aggregated NOx emission factor (LA) and the aggregated NOx 
emission limit (EA). 

 
   9.5.3 During each seven consecutive calendar days of operation that the 

AECP is used, the operator shall calculate and record the 
aggregated NOx emission factor (LA) and the aggregate NOx 
emission limit (EA).  

 
   9.5.4 The operator shall submit a NOx emission factor for each unit that 

is included in the AECP.  The established NOx emission factor of 
the unit shall be no less than the emission factor of the unit from the 
most recent source test conducted pursuant to Section 6.3 and 
approved by the APCO.  The operator shall not operate any AECP 
unit in such a manner that the NOx emissions exceed the established 
NOx emission factor of the unit. 

 
   9.5.5 The operator shall submit the AECP, for approval by the APCO, by 

June 1, 2004 or at least 24 months before compliance with the 
applicable emission limits in Section 5.1 is required pursuant to the 
Section 7.1, whichever is later.  The AECP shall be submitted with 
an application for an Authority to Construct pursuant to complying 
with Section 7.1 as applicable.  The operator shall obtain a written 
approval of the AECP from the APCO prior to implementation. 
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 9.6 AECP Administrative Requirements 
 
  9.6.1 The AECP shall: 
 
   9.6.1.1 Contain all data, records, and other information necessary to 

determine eligibility of the units for alternative emission control, 
including but not limited to: 

    
    9.6.1.1.1 A list of units subject to alternative emission control, 
    9.6.1.1.2 Daily average and maximum hours of utilization for 

each unit, 
    9.6.1.1.3 Rated heat input of each unit, and 
    9.6.1.1.4 Fuel type for each unit.   
 
   9.6.1.2 Present the methodology for recordkeeping and reporting 

required by Sections 9.6.4 and 9.6.5. 
 

9.6.1.3   Specify which NOx limit, either Standard Option or Enhanced   
 Option, will be satisfied by the units under the AECP.  

 
9.6.1.4   Demonstrate that the aggregated emission factor will meet the    

 requirements of Section 9.5. 
 
   9.6.1.5 Demonstrate that the schedule for achieving AECP NOx 

emission levels is at least as expeditious as the schedule if 
applicable units were to comply individually with the applicable 
emission levels in Section 5.1 and the increments of progress in 
Section 7.0. 

   
  9.6.2 Revision of AECP 
 
   Owners shall demonstrate APCO approval of the AECP prior to applying 

for a modification to said AECP.   
       
  9.6.3 AECP Recordkeeping 
 
   In addition to the records kept pursuant to Section 6.1, the operator shall 

maintain records, on a daily basis, of the parameters needed to demonstrate 
compliance with the applicable NOx emission limits when operating under 
the AECP.   The records shall be retained for at least five years and shall be 
made available to the APCO upon request.  The records shall include, but 
are not limited to, the following:  
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   9.6.3.1 For each unit included in the AECP the owner shall maintain the 

following records for each day: 
     
    9.6.3.1.1 fuel type and amount used for each unit  (Fi), 
    9.6.3.1.2 the actual emission factor for each unit (Ei), 
    9.6.3.1.3 the total emissions for all units (ΣEiFi),  
    9.6.3.1.4 the aggregated emission factor (EA),  
    9.6.3.1.5 the aggregated emission factor limit (LA), and 
 9.6.3.1.6 any other parameters needed to demonstrate daily 

compliance with the applicable NOx emissions when 
operating the units under the AECP.   
  

  9.6.4 Reporting and Annual Updates 
 
   Notifications of any violation pursuant to Section 9.5 shall include:  
   9.6.4.1 name and location of facility, 
   9.6.4.2  list of applicable units, 
   9.6.4.3 cause and expected duration of exceedance, 
   9.6.4.4 the amount of excess emissions, and 
   9.6.4.5 proposed corrective actions and schedule. 
 
 9.7 Compliance Schedule 
 
  The AECP schedule for achieving reduced NOx emission levels shall be at least as 

expeditious as the schedule if applicable units were to comply individually with the 
emissions limits specified in Sections 5.1.1 and 5.1.2 and the applicable compliance 
schedule required by Section 7.0.  
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  Proposed Amendments to Rule 4307 4307 - 1 

RULE 4307 BOILERS, STEAM GENERATORS, AND PROCESS HEATERS – 2.0 
MMBtu/hr to 5.0 MMBtu/hr (Adopted December 15, 2005; Amended April 20, 
2006; (Amended [date of rule amendment])  

 
1.0 Purpose 
 

The purpose of this rule is to limit emissions of oxides of nitrogen (NOx), and carbon 
monoxide (CO), oxides of sulfur (SO2), and particulate matter 10 microns or less (PM10) 
from boilers, steam generators, and process heaters. 

 
2.0 Applicability 
 

This rule applies to any gaseous fuel or liquid fuel fired boiler, steam generator, or process 
heater with a total rated heat input of 2.0 million Btu per hour (MMBtu/hr) up to and 
including 5.0 MMBtu/hr. 

 
3.0 Definitions 
 

3.1 Air Pollution Control Officer (APCO):  as defined in Rule 1020 (Definitions).  
 
3.2 Air Resources Board (ARB):  as defined in Rule 1020 (Definitions).   

 
3.3 Annual Heat Input:  the actual, total heat input of fuels burned by a unit in a 

calendar year, as determined from the higher heating value and cumulative annual 
usage of each fuel. 

 
3.4 Atmospheric Unit:  any unit with a non-sealed combustion chamber in which the 

combustion air and flue gases are drawn through the unit without the use of a fan. 
 

 3.5 3.4 Boiler or Steam Generator:  any external combustion equipment fired with 
any fuel used to produce hot water or steam. 

 
3.6 3.5 British Thermal Unit (Btu):  the amount of heat required to raise the 

temperature of one pound of water from 59°F to 60°F at one atmosphere. 
 
3.7  California Public Utility Commission (PUC) Quality Natural Gas:  any gaseous 

fuel, gas-containing fuel where the sulfur content is no more than one-fourth (0.25) 
grain of hydrogen sulfide per one hundred (100) standard cubic feet and no more 
than five (5) grains of total sulfur per one hundred (100) standard cubic feet.  PUC 
quality natural gas also means high methane gas of at least 80% methane by 
volume. 

 
3.8 3.6  Certified Unit or Certified Retrofit Control Technology:  any unit, any 

control technology, or any burner and ancillary controls or blowers, that has been 
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demonstrated to comply with the emissions limits of this rule and which has been 
approved by the APCO pursuant to Section 9.0 of this rule. 

 
3.9 3.7 Dryer:  any unit in which material is dried in direct contact with the 

products of combustion. 
 
3.10  EPA:  United States Environmental Protection Agency. 
 
3.11 3.8 Gaseous Fuel:  any fuel which is a gas at Standard Conditions. 

 
3.12 3.9 Heat Input:  the heat (hhv basis) released due to fuel combustion in a unit, 

not including the sensible heat of incoming combustion air and fuel. 
 
3.13 3.10  Higher Heating Value (hhv):  the total heat liberated per mass of fuel 

burned (expressed as Btu per pound), when fuel and dry air at standard conditions 
undergo complete combustion and all resulting products are brought to their 
standard states at standard conditions. 

 
3.14 3.11 Humidifier:  a device or system that uses an air stream heated by a direct 

contact combustion process in combination with a water spray to produce warm 
air of high humidity in order to maintain or increase the moisture content of the 
material being processed or conveyed by the air stream. 

 
3.15 3.12 Liquid Fuel:  any fuel which is a liquid at Standard Conditions.  

 
3.16 3.13  NOx Emissions:  the sum of oxides of nitrogen expressed as NO2 in the flue 

gas. 
 

3.17 3.14 NOx Exhaust Control:  a device or technique used to treat a unit’s exhaust 
combustion gas to reduce NOx emissions. Such a device or technique includes, 
but is not limited to, selective catalytic reduction or nonselective catalytic 
reduction. 

 
3.18 3.15 Parts Per Million by Volume (ppmv):  as defined in Rule 1020 

(Definitions).    
 

3.19 3.16 Process Heater:  any combustion equipment fired with liquid and/or 
gaseous fuel and which transfers heat from combustion gases to water or process 
streams.  This definition excludes: kilns or ovens used for drying, baking, cooking, 
calcining, or vitrifying; and unfired waste heat recovery heaters used to recover 
sensible heat from the exhaust of combustion equipment. 

 
3.20 3.17 Qualified Technician:  a stationary source employee or any personnel 

contracted by a stationary source operator who has a documented training and a 
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demonstrated experience performing tune-ups on a unit to the satisfaction of the 
APCO.  The documentation of tune-up training and experience shall be made 
available to the APCO upon request.    

 
3.21 3.18 Rated Heat Input (expressed as million Btu per hour):  the heat input 

capacity specified on the nameplate of the unit.  If the unit has been physically 
modified such that its maximum heat input differs from what is specified on the 
nameplate, the modified maximum heat input shall be considered as the rated heat 
input and made enforceable by Permit to Operate. 

 
3.22 3.19 Re-ignition:  the relighting of a unit after an unscheduled and 

unavoidable interruption or shut off of the fuel flow or electrical power, for a 
period of less than 30 minutes, due to reasons outside the control of the 
operator. 

 
3.23 3.20 School:  any public or private school used for the purpose of education and 

instruction of school pupils in Kindergarten through Grade 12, but does not include 
any private school in which education and instruction are primarily conducted in 
private homes. 

 
3.24 3.21 Shutdown:  the period of time during which a unit is taken from an 

operational to a non-operational status by allowing it to cool down from its 
operating temperature to a cold or ambient temperature as the fuel supply is turned 
off.  A unit is considered in shutdown status when the fuel supply to the unit is 
turned off for a continuous period of at least 30 minutes.   

 
3.25 3.22 Solid Fuel:  any fuel which is a solid at Standard Conditions. 

 
3.26 3.23 Standard Conditions:  as defined in Rule 1020 (Definitions). 
 
3.27 3.24 Start-up:  the period of time during which a unit is brought from a 

shutdown status to its operating temperature and pressure.   
 

3.28 3.25 Stationary Source:  as defined in Rule 2201 (New and Modified Stationary 
Source Review Rule). 

 
3.29 3.26 Unit:  any boiler, steam generator or process heater as defined in this rule. 
 
3.27  US EPA:  United States Environmental Protection Agency 
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4.0 Exemptions 
 

This rule shall not apply to: 
 

4.1 Solid fuel fired units. 
 

4.2 Dryers and glass melting furnaces. 
 

4.3  Kilns, humidifiers, and smelters where the products of combustion come into direct 
contact with the material to be heated. 

 
4.4 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. 
 
 4.5 Units used at a school.  On and after July 1, 2015, units used at a school shall 

comply with all applicable requirements of this rule.  
 

4.6 The requirements of Sections 5.1 shall not apply to a unit when burning any fuel 
other than PUC quality natural gas during PUC quality natural gas curtailment 
provided all of the following conditions are met:  

 
  4.6.1 Fuels other than PUC quality natural gas are burned no more than 168 

cumulative hours in a calendar year plus 48 hours per calendar year for 
equipment testing, as limited by Permit to Operate or Permit-Exempt 
Equipment Registration. 

 
4.6.2 NOx emission shall not exceed 150 ppmv or 0.215 lb/MMBtu.  

Demonstration of compliance with this limit shall be made by either source 
testing, continuous emission monitoring system (CEMS), an APCO 
approved Alternate Monitoring System, or an APCO approved portable 
NOx analyzer. 

 
5.0 Requirements 
 

All ppmv emission limits specified in this section are referenced at dry stack gas conditions 
and 3.00 percent by volume stack gas oxygen.  Emission concentrations shall be corrected 
to 3.00 percent oxygen in accordance with Section 8.1.  
 
5.1 NOx and CO Emission Limits 
 
 Except for units subject to Section 5.2, no unit shall be operated unless it is 

certified, according to Section 9.0, or source tested in accordance with the test 
methods in Section 6.2, to comply with the applicable emission limits specified in 
Table 1 and Table 2. 
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Table 1 NOx and CO limits 

Type of Unit NOx Limit 
CO Limit 
(ppmv) 

Gaseous Fuel-Fired Unit 
30 ppmv or  

0.036 lb/MMBtu 
400 

Liquid Fuel-Fired Unit 
40 ppmv or  

0.052 lb/MMBtu 
400 

 
 

Table 2 NOx and CO limits for New and Replacement Units 

I.  Atmospheric Units 

Type of Unit NOx Limit 
CO Limit 
(ppmv) 

Effective Date 

A. A new or replacement unit that is not 
included in Section I. B. 

12 ppmv or  
0.014 lb/MMBtu 

400 

Upon Installation 
of a new or 

replacement unit 
on and after 

January 1, 2010 
B. A new or replacement unit that is one of 

the following: 
1. a unit used at a school; or 
2. a unit in an oilfield or refinery; or 
3. a glycol reboiler; or 
4. a unit with a heat input greater than 

1.8 billion Btu but less than 5.0 billion 
Btu per calendar year 

12 ppmv or  
0.014 lb/MMBtu 

400 

Upon Installation 
of a new or 

replacement unit 
on and after 

January 1, 2016 

II.  Non-Atmospheric Units  

Type of Unit NOx Limit 
CO Limit 
(ppmv) 

Effective Date 

A. A new or replacement unit that is not 
included in Section II. B. 

9 ppmv or  
0.011 lb/MMBtu 

400 

Upon Installation 
of a new or 

replacement unit 
on and after 

January 1, 2010 
B. A new or replacement unit that is one of the 
following: 

5. a unit used at a school; or 
6. a unit in an oilfield or refinery; or 
7. a glycol reboiler; or 
8. a unit with a heat input greater than 

1.8 billion Btu but less than 5.0 billion 
Btu per calendar year 

9 ppmv or  
0.011 lb/MMBtu 

400 

Upon Installation 
of a new or 

replacement unit 
on and after 

January 1, 2016 
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5.2 Operators shall meet the following requirements as applicable. 
 

5.2.1 5.2  Until June 30, 2015, Ffor each existing natural draft atmospheric unit 
operated in an oilfield or refinery; each glycol reboiler; or each unit limited 
to no more than 5.0 billion Btu per calendar year heat input pursuant to a 
Permit to Operate or Permit-Exempt Equipment Registration, the operator 
shall comply with Section 5.5.2 5.4.2, Section 7.3, Section 7.4, and either 
Section 5.2.1.1, 5.2.1.2, or 5.2.1.3. 

 
 5.2.1.1  5.2.1 Tune the unit at least twice per calendar year, (from four 

to eight months apart) using a qualified technician in accordance 
with the procedure described in Rule 4304 (Equipment Tuning 
Procedure for Boilers, Steam Generators, and Process Heaters). 
If the unit does not operate throughout a continuous six-month 
period within a calendar year, only one tune-up is required for 
that calendar year.  No tune-up is required for any unit that is 
not operated during that calendar year; this unit may be test 
fired to verify availability of the unit for its intended use, but 
once the test firing is completed the unit shall be shutdown; or 

 
  5.2.1.2 5.2.2 Operate the unit in a manner that maintains exhaust oxygen 

concentrations at less than or equal to 3.00 percent by volume on 
a dry basis; or  

 
5.2.1.3 5.2.3  Certify the unit according to Section 9.0 to comply with the 

applicable emission requirements of Section 5.1 Table 1. 
 
5.2.2 On and after July 1, 2015, for each unit limited to no more than 1.8 billion 

Btu per calendar year heat input pursuant to a Permit to Operate or Permit-
Exempt Equipment Registration, the operator shall comply with Section 
5.5.2, Section 7.3, Section 7.4, and either Section 5.2.1.1, 5.2.1.2, or 
5.2.1.3. 

 
5.2.3 On and after July 1, 2015, for each existing atmospheric unit in an 

oilfield or refinery; each glycol reboiler; or each unit with a heat input 
greater than 1.8 billion Btu to less than 5.0 billion Btu per calendar year, 
the operator shall comply with the applicable emission requirements of 
Section 5.1 Table 1.  The operator shall comply with the compliance 
requirements and deadlines specified for Group 3 units in Section 7.1 
Table 3.   
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5.3 Particulate Matter Control Requirements 
 

 5.3.1 To limit particulate matter emissions, an operator shall comply with one of 
the following requirements: 

 
5.3.1.1 On and after July 1, 2015, all units shall be fired exclusively on 

PUC-quality natural gas, commercial propane, butane, or 
liquefied petroleum gas, or a combination of such gases; or 

 
5.3.1.2 On and after July 1, 2015, operators shall limit fuel sulfur 

content to no more than five (5) grains of total sulfur per one 
hundred (100) standard cubic feet; or 

 
5.3.1.3 On and after July 1, 2015, operators shall install and properly 

operate an emission control system that reduces SO2 emissions by 
at least 95% by weight; or limit exhaust SO2 to less than or equal 
to 9 ppmv corrected to 3.0 %O2.   

 
  5.3.2 On and after July 1, 2015, liquid fuel shall be used only during a PUC 

quality natural gas curtailment period provided it contains no more than 
15 ppm sulfur as determined by the test method specified in Section 6.2.7. 
An operator shall comply with the recordkeeping requirement of Section 
6.1.3.  In lieu of testing the sulfur content of liquid fuel, an operator may 
demonstrate compliance with the 15 ppm sulfur content by obtaining a copy 
of the fuel sulfur content specification data from the fuel manufacturer or 
vendor.    

 
 5.4 5.3 The applicable emission limits of Sections 5.1 and 5.2.1.2 shall not apply during 

start-up or shutdown provided an operator complies with the requirements specified 
below. 
 
5.4.1 5.3.1 For units not equipped with a NOx exhaust control, the duration of 

each start-up and each shut down shall not exceed one hour, except as 
provided in Section 5.4.4 5.3.4.   

 
5.4.2 5.3.2 For units equipped with a NOx exhaust control, the duration of 

each start-up and each shut down shall not exceed two hours, except as 
provided in Section 5.4.4 5.3.4.   

 
5.4.3 5.3.3 The emission control system shall be in operation and emissions 

shall be minimized insofar as technologically feasible during start-up or 
shutdown. 
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5.4.4 5.3.4 Notwithstanding the requirements of Section 5.4.1 5.3.1 or Section 
5.4.2 5.3.2, the APCO, ARB, and US EPA may approve a longer start-up 
or shutdown duration, if an operator submits an application for a Permit to 
Operate or Permit-Exempt Equipment Registration which provides a 
justification for the requested additional duration.   

 
5.4.4.1 5.3.4.1 The maximum allowable duration of start-up or 

shutdown will be determined by the APCO, ARB, and US EPA.  
 
5.4.4.2 5.3.4.2 At a minimum, a justification for increased start-up or 

shutdown duration shall include the following:  
 
 5.4.4.2.1 5.3.4.2.1 A clear identification of the control 

technologies or strategies to be utilized; and 
 

 5.4.4.2.2 5.3.4.2.2 A description of what physical conditions 
prevail during start-up or shutdown periods that 
prevent the controls from being effective; and 

 
 5.4.4.2.3 5.3.4.2.3 A reasonably precise estimate as to when the 

physical conditions will have reached a state that 
allows for the effective control of emissions; and 

 
 5.4.4.2.4 5.3.4.2.4 A detailed list of activities to be performed 

during start-up or shutdown and a reasonable 
explanation for the length of time needed to 
complete each activity; and 

 
5.4.4.2.5 5.3.4.2.5 A description of the material process flow 

rates and system operating parameters, etc., the 
operator plans to evaluate during the process 
optimization; and an explanation of how the 
activities and process flow affect the operation of the 
emissions control equipment; and 

 
5.4.4.2.6 5.3.4.2.6 Basis for the requested additional duration 

of start-up or shutdown. 
 

5.4.5 5.3.5 Permit to Operate (PTO) changes solely to include start-up or 
shutdown conditions may be exempt from Best Available Control 
Technology (BACT) and emission offset requirements if the PTO 
changes meet the requirements of Rule 2201 (New or Modified 
Stationary Source Review Rule) Section 4.2 (BACT Exemptions) and 
Rule 2201 Section 4.6 (Offset Exemptions). 
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5.5 5.4 Monitoring Provisions 

 
5.5.1 5.4.1 For units subject to the emission limits of Section 5.1 the operator 

shall; 
 

5.5.1.1 5.4.1.1 Monitor, at least once a month, the operational 
characteristics recommended by the manufacturer and approved 
by the APCO; and 

 
5.5.1.2 5.4.1.2 Tune the unit at least twice per calendar year, (from 

four to eight months apart) using a qualified technician in 
accordance with the procedure described in Rule 4304 
(Equipment Tuning Procedure for Boilers, Steam Generators, 
and Process Heaters). If the unit does not operate throughout a 
continuous six-month period within a calendar year, only one 
tune-up is required for that calendar year.  No tune-up is 
required for any unit that is not operated during that calendar 
year; this unit may be test fired to verify availability of the unit 
for its intended use, but once the test firing is completed the 
unit shall be shutdown.  In lieu of tuning the unit, operators shall 
monitor the emissions with a portable NOx analyzer and adjust the 
unit’s operating parameters accordingly to assure compliance with 
the emission limits of this rule.  

5.5.2 5.4.2 The operator of any unit limited to the annual heat input specified 
in Section 5.2.1 or Section 5.2.2 no more than 5.0 billion Btu per 
calendar year heat input shall install and maintain an operational non-
resettable, totalizing mass or volumetric flow meter in each fuel line to 
each unit. Volumetric flow measurements shall be periodically 
compensated for temperature and pressure.  A master meter, which 
measures fuel to all units in a group of similar units, may satisfy these 
requirements if approved by the APCO in writing.  The cumulative 
annual fuel usage may be verified from utility service meters, purchase 
or tank fill records, or other acceptable methods, as approved by the 
APCO. 

 
5.5.3 Monitoring SOx Emissions 

 
5.5.3.1 Operators complying with Section 5.3.1.3 by installing and 

operating a control device with 95% SOx reduction shall 
propose the key system operating parameters and frequency of 
the monitoring and recording.  The monitoring option 
proposed shall be submitted for approval by the APCO.   
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5.5.3.2  Operators complying with Sections 5.3.1.1 or 5.3.1.2 shall 
provide an annual fuel analysis to the District unless a more 
frequent sampling and reporting period is included in the 
Permit To Operate or Equipment Registration condition.  
Sulfur analysis shall be performed in accordance with the test 
methods in Section 6.2. 

 
5.6 5.5 Compliance Determination 

 
5.6.1 5.5.1 For the purposes of certification, the operator of any unit shall have 

the option of demonstrating compliance with either the applicable heat input 
emission limits (lb/MMBtu) or the concentration emission limits (ppmv) 
specified in Section 5.1.  The emission limits selected to demonstrate 
compliance shall be specified in the Permit to Operate or Permit-Exempt 
Equipment Registration.  The emission limit selected in Section 5.1 shall 
also be specified in the source test proposal pursuant to Rule 1081 (Source 
Sampling).  

 
 5.6.2 5.5.2 All emissions measurements shall be made with the unit operating 

either at conditions representative of normal operations or conditions 
specified in the Permit to Operate or Permit-Exempt Equipment 
Registration.    

 
 5.6.3 5.5.3 Unless otherwise specified in the Permit to Operate or Permit-

Exempt Equipment Registration Nno determination of compliance shall be 
established within two hours after a continuous period in which fuel flow to 
the unit is shut off for 30 minutes or longer, or within 30 minutes after a re-
ignition as defined in Section 3.0.   

 
 5.6.4 5.5.4 Notwithstanding the requirements of Section 5.6.3 5.5.3, 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 5.6.3 5.5.3 and continue through its normal cyclical firing 
period.   

 
5.6.5 5.5.5  For emissions source testing performed pursuant to Section 6.3.1 

for the purpose of determining compliance with an applicable standard or 
numerical limitation of this rule, the arithmetic average of three (3) 30-
consecutive-minute test runs shall apply.  If two (2) of three (3) runs are 
above an applicable limit the test cannot be used to demonstrate compliance 
with an applicable limit.   
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6.0 Administrative Requirements 
 
 6.1 Recordkeeping 
 

The records required by Sections 6.1.1, and 6.1.2 through 6.1.4 shall be 
maintained, retained for five calendar years, and shall be made available to the 
APCO, ARB, and US EPA upon request.  Failure to maintain records or 
information contained in the records that demonstrates noncompliance with the 
applicable requirements of this rule shall constitute a violation of this rule.  
 
6.1.1 The operator of any unit limited to the annual heat input specified in 

Section 5.2.1 or Section 5.2.2 no more than 5.0 billion Btu per calendar 
year heat input shall record the amount of fuel use, at least once a month 
for each unit, or for a group of units as specified in Section 5.5.2 5.4.2. 
On and after the compliance schedule specified in Section 7.0 Table 23, 
any unit that exceeds the annual heat input limit specified in Section 
5.2.1 or Section 5.2.2, shall be brought into full compliance with this 
rule as specified in Section 7.3. 

 
6.1.2 The operator of any unit subject to the applicable requirements of Sections 

5.2.1.1, 5.5.1.1 5.4.1.1, and 5.5.1.2 5.4.1.2 shall maintain records to 
verify that tune-up and monitoring of the operational characteristics of the 
unit have been performed. 

 
 
6.1.3 Operators who operate a unit on liquid fuel during PUC-quality natural gas 

curtailment period shall record the sulfur content of the fuel, amount of fuel 
used, and duration of the natural gas curtailment period.  

 
6.1.4 The operator performing start-up or shutdown of a unit shall keep records 

of the duration of start-up or shutdown that exceed the applicable 
requirements of Sections 5.4.1 or 5.4.2. 

 
6.2 Test Methods 

 
The following test methods shall be used unless otherwise approved by the APCO, 
ARB, and US EPA. 

 
6.2.1 Oxides of nitrogen (ppmv) – US EPA Method 7E, or ARB Method 100. 
 
6.2.2 Carbon monoxide (ppmv) – US EPA Method 10, or ARB Method 100. 

 
6.2.3 Stack gas oxygen – US EPA Method 3 or 3A, or ARB Method 100. 
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6.2.4 NOx Emission Rate (Heat Input Basis) – US EPA Method 19. 
 

6.2.5 Stack gas velocities – US EPA Method 2. 
 
6.2.6 Stack gas moisture content – US EPA Method 4. 
 

  6.2.7 Sulfur content of liquid fuel – American Society for Testing and Materials 
(ASTM) D 6920-03 or ASTM  D 5453-99 

 
 6.2.8 Determination of total sulfur as hydrogen sulfide (H2S) content – EPA 

Method 11 or EPA Method 15, as appropriate. 
 

6.2.9 Oxides of sulfur – EPA Method 6C, EPA Method 8, or ARB Method 100 
 
6.2.10 The SOx emission control system efficiency shall be determined using the 

following: 
 

% Control Efficiency = [ (CSO2, inlet – CSO2, outlet) / CSO2, inlet ] X 100   
 
Where: 
 

CSO2, inlet = concentration of SOx (expressed as SO2) at the inlet side of 
the SOx emission control system, in lb/dscf 

 
 
CSO2, outlet = concentration of SOx (expressed as SO2) at the outlet side of 

the SOx emission control system, in lb/dscf 
 

6.3 Compliance Demonstration  
 

6.3.1 The operator shall conduct an initial source test at the time of installation 
and/or modification for each non-certified unit or each non-certified retrofit 
control technology to demonstrate compliance with the applicable 
certification emission limits in Section 5.1.  Units demonstrating 
compliance are eligible for certification under the provisions of Section 9.0. 
    

 
6.3.2 Source testing of a certified unit or certified retrofit control technology, as 

defined in Section 3.0, is not required provided the operator complies with 
the requirements of Sections 6.3.2.1 and 6.3.2.2. 

 
6.3.2.1 Operate the unit within range of operating parameters specified 

in the APCO-approved certification document. 
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6.3.2.2 Operate and maintain the unit in accordance with the 
manufacturer’s instructions and conditions specified in the 
APCO-approved certification document.  

 
6.3.3 A unit or retrofit control technology that loses its certification status shall be 

source tested within 60 days after the date the certification status is lost to 
demonstrate compliance with the emission limits of this rule.  The 
manufacturer or operator may request re-certification of a unit or retrofit 
control technology that lost its exemption certification status provided the 
provisions of Section 9.0 are met. 

 
6.4 Equipment Registration Requirement 

 
Except for units that require a Permit to Operate pursuant to Rule 2020 
(Exemptions), the operator shall register with the District any unit subject to this 
rule no later than the applicable date shown in Table 23, in accordance with Rule 
2250 (Permit-Exempt Equipment Registration). 
 

7.0 Compliance Schedule 
 

7.1 An operator with multiple units at a stationary source shall comply with this rule in 
accordance with the schedule specified in Table 23.  An operator with only one unit 
at a stationary source shall comply with the schedule specified in Table 23, Group 2. 
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TABLE 23 - Compliance Schedule 

Quantity of Units to be in 
Compliance at a Stationary 
Source 

Authority to 
Construct 

Permit-Exempt 
Equipment 
Registration 

Full Compliance 

Group 1: 
50% or more of the total 
number of units subject to this 
rule on July 1, 2008, excluding 
Group 3 

January 1, 2008 April 1, 2008 July 1, 2008 

Group 2: 
100% of the total number of 
units subject to this rule on and 
after July 1, 2009, excluding 
Group 3 

January 1, 2009 April 1, 2009 July 1, 2009 

Group 3: 
100%of the total number of 
units subject to Section 5.2.3 
and 100% of the total number 
of units located at a school, 
subject to this rule on and after 
July 1, 2015 

January 1, 2015 April 1, 2015 July 1, 2015 

Units are considered to be subject to this rule if the rule is applicable to the units pursuant to 
Section 2.0 and the units are not exempt pursuant to Section 4.0. 

 
7.2 As shown in Table 23, the column labeled: 

 
7.2.1 “Authority to Construct” identifies the date by which the operator shall 

submit an Application for Authority to Construct for each unit subject to this 
rule and which is required to have a Permit to Operate (PTO) pursuant to 
Rule 2020 (Exemptions). 

 
7.2.2 “Permit-Exempt Equipment Registration” identifies the date by which the 

owner or operator shall submit a complete Permit-Exempt Equipment 
Registration application for each unit subject to the registration requirements 
of Rule 2250 (Permit-Exempt Equipment Registration). 

 
7.2.3 "Full Compliance" identifies the date by which the owner shall demonstrate 

that each unit is in compliance with this rule regardless of whether the unit 
requires a Permit to Operate or a Permit-Exempt Equipment Registration. 

 
7.3 Any unit that becomes subject to the emission limits of this rule as a result of 

exceeding the annual heat input limit specified in Section 5.2.1 or Section 5.2.2, 
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shall be in compliance with this rule the emission limits specified in Section 5.1 
Table 1 on and after the date the annual heat input limit is exceeded. 

 
7.4 When an existing unit, that is subject to Section 5.2, is replaced, the replacement 

unit shall be certified, according to Section 9.0, or source tested in accordance with 
the test methods in Section 6.2 to comply with the applicable emission limits 
specified in Section 5.1, on and after the date of initial operation. 

 
8.0 Calculations 
 

8.1 All ppmv emission limits specified in Section 5.1 are referenced at dry stack gas 
conditions and 3.00 percent by volume stack gas oxygen.  Emission concentrations 
shall be corrected to 3.00 percent oxygen as follows: 

 

 measured
measured

corrected NOxppmx
O

NOxppm ][
]2[%%95.20

%95.17][
−

=   

 

 measured
measured

corrected COppmx
O

COppm ][
]2[%%95.20

%95.17][
−

=  

 
8.2 All pounds per million Btu NOx emission rates shall be calculated as pounds of 

nitrogen dioxide per million Btu of heat input (hhv). 
 
9.0 Equipment Certification Requirements 
 

9.1 To be considered for APCO certification, the manufacturer or operator shall 
comply with the following requirements:   
 
9.1.1 Certification shall be based upon the emission source testing results of a 

specific unit, or a randomly selected unit of each model, or retrofit control 
technology. 

 
9.1.2 A source testing protocol shall be submitted in accordance with the 

provisions of Rule 1081 (Source Sampling) for approval by the APCO 
prior to conducting the source test.  The source testing protocol approved 
by the APCO shall be strictly adhered to during certification source 
testing. 

 
9.1.3 Source testing shall be conducted over the range of operating parameters for 

which the unit(s) or retrofit control technology will be operated. 
 
 
 

  Proposed Amendments to Rule 4307 4307 - 15 



 PROPOSED             August 21, 2008 
 

  Proposed Amendments to Rule 4307 4307 - 16 

9.1.4 The source testing results shall demonstrate compliance with the emission 
limits of this rule for each model of unit(s), or retrofit control technology to 
be certified. 

 
9.1.5 The source testing procedure and reports shall be prepared by an ARB- 

approved independent testing laboratory, and shall contain all the elements 
identified in the APCO-approved source testing protocol. 

 
9.1.6 Source testing shall be conducted no more than 90 days prior to the date of 

submission of request for certification by the APCO.   
 

9.2 The manufacturer or operator requesting certification shall submit to the APCO the 
following information: 

 
9.2.1 Copies of the source testing results conducted pursuant to the requirements 

of Section 9.1, and other pertinent technical data to demonstrate compliance 
with the emission limits of this rule.   

 
9.2.2 The applicant shall sign and date the statement attesting to the accuracy of 

all information in the statement.    
 

9.2.3 Name and address of the unit manufacturer or operator, brand name of the 
unit or retrofit control technology, model number, rated heat input as it 
appears in the unit nameplate, and description of model of unit(s), or 
retrofit control technology being certified. 

 
9.3 The APCO will only approve an application for certification to the extent that the 

requirements of Sections 9.1 through 9.2 are met and the source testing results 
demonstrate that the emission limits of this rule are met. 

 
9.4 The APCO-approved certification is valid only for the range of operating 

parameters for which certification is issued.   
 

9.5 A certified unit or a certified retrofit control technology that is operated outside the 
APCO-certified range of operating parameters shall lose its certification status. A 
unit or retrofit control technology that loses its certification status shall comply with 
the requirements of Section 6.3.3. 

 
9.6 The APCO shall publish a list of certified units or certified retrofit control 

technology after the certification process is completed. 
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RULE 4320 ADVANCED EMISSION REDUCTION OPTIONS FOR BOILERS, STEAM 

GENERATORS, AND PROCESS HEATERS GREATER THAN 5.0 
MMBTU/HR (Adopted [Rule Adoption Date]) 

 
1.0 Purpose 
 
 The purpose of this rule is to limit emissions of oxides of nitrogen (NOx), carbon 

monoxide (CO), oxides of sulfur (SO2), and particulate matter 10 microns or less (PM10) 
from boilers, steam generators, and process heaters. 

 
2.0 Applicability 
 
 This rule applies to 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. 
 
3.0 Definitions 
 

3.1 Air Pollution Control Officer (APCO):  as defined in Rule 1020 (Definitions).  
 
3.2 Air Resources Board (ARB):  as defined in Rule 1020 (Definitions).   
 
3.3 Annual Capacity Factor:  the ratio of the amount of fuel burned by the unit in a 

calendar year to the amount of fuel that the unit could have burned if it had 
operated at its maximum rated capacity for 8,760 hours during the calendar year. 

 
3.4 Annual Heat Input:  the actual, total heat input of fuels burned by a unit in a 

calendar year, as determined from the higher heating value and cumulative annual 
usage of each fuel. 

 
3.5 Boiler or Steam Generator:  any external combustion equipment, fired with any 

fuel used to produce hot water or steam. 
 

3.6 British Thermal Unit (Btu):  the amount of heat required to raise the temperature of 
one pound of water from 59°F to 60°F at one atmosphere. 

 
3.7  California Public Utility Commission (PUC) Quality Natural Gas:  any gaseous 

fuel, gas-containing fuel where the sulfur content is no more than one-fourth (0.25) 
grain of hydrogen sulfide per one hundred (100) standard cubic feet and no more 
than five (5) grains of total sulfur per one hundred (100) standard cubic feet. PUC 
quality natural gas also means high methane gas of at least 80% methane by 
volume. 

 
3.8 California PUC Quality Natural Gas Curtailment:  means a shortage in the supply 

of California Public Utility Commission (PUC) quality natural gas, due solely to 
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supply limitations or restrictions in distribution pipelines by the utility supplying the 
gas, and not due to the cost of natural gas. 

 
3.9 Dryer:  any unit in which material is dried in direct contact with the products of 

combustion. 
 
3.10  EPA:  United States Environmental Protection Agency. 
 
3.11 Gaseous Fuel:  any fuel which is a gas at standard conditions. 

 
3.12 Gas Liquids Processing Facility:  a facility that is engaged in the catalytic 

processing of gas liquids to produce finished products.    
 

3.13 Heat Input:  the heat (hhv basis) released due to fuel combustion in a unit, not 
including the sensible heat of incoming combustion air and fuel. 

 
3.14 Higher Heating Value (hhv):  the total heat liberated per mass of fuel burned 

(expressed as Btu per pound), when fuel and dry air at standard conditions undergo 
complete combustion and all resulting products are brought to their standard states 
at standard conditions. 

 
3.15 Liquid Fuel:  any fuel which is a liquid at standard conditions. 
 
3.16 NOx Emissions:  the sum of oxides of nitrogen expressed as NO2 in the flue gas. 

 
3.17 Oilfield Steam Generator:  an external combustion equipment which converts water 

to dry steam or to a mixture of water vapor and steam, with an absolute pressure of 
more than 30 psia, and which is used exclusively in thermally enhanced crude oil 
production.  

 
3.18 Parts Per Million by Volume (ppmv):  the ratio of the number of gas molecules of 

a given species, or group of species, to the number of millions of total gas 
molecules. 

 
3.19 Process Heater:  any combustion equipment fired with liquid and/or gaseous fuel 

and which transfers heat from combustion gases to water or process streams.  This 
definition excludes:  kilns or ovens used for drying, baking, cooking, calcining, or 
vitrifying; and unfired waste heat recovery heaters used to recover sensible heat 
from the exhaust of combustion equipment.  

 
3.20 Qualified Technician:  a stationary source employee or any personnel contracted by 

a stationary source operator who has a documented training and a demonstrated 
experience performing tune-ups on a unit to the satisfaction of the APCO.  The 
documentation of tune-up training and experience shall be made available to the 
APCO upon request.    
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3.21 Rated Heat Input (expressed as million Btu per hour):  the heat input capacity 
specified on the nameplate of the unit.   
 

3.22 Refinery Unit:  a unit that is permanently installed and operated at a petroleum 
refinery or a gas liquids processing facility.   

 
3.23 Re-ignition:  the relighting of a unit after an unscheduled and unavoidable 

interruption or shut off of the fuel flow or electrical power, for a period of less 
than 30 minutes, due to reasons outside the control of the operator. 
 

3.24 Seasonal Source:  as defined in District Rule 2201 (New And Modified 
Stationary Source Review Rule) 

 
3.25 Shutdown:  the period of time during which a unit is taken from an operational 

to a non-operational status by allowing it to cool down from its operating 
temperature to ambient temperature as the fuel supply to the unit is completely 
turned off. 

 
3.26 Solid Fuel:  any fuel which is a solid at standard conditions. 
 
3.27 Small Producer:  as defined in District Rule 1020 (Definitions) 
 
3.28 Standard Conditions:  standard conditions as defined in Rule 1020 (Definitions). 
 
3.29 Start-up:  the period of time during which a unit is brought from a shutdown 

status to its operating temperature and pressure, including the time required by 
the unit’s emission control system to reach full operation.     

 
3.30 Unit:  any boiler, steam generator or process heater as defined in this rule. 
 

4.0 Exemptions 
 
 4.1 This rule shall not apply to: 
 
  4.1.1 Solid fuel fired units. 
 
  4.1.2 Dryers and glass melting furnaces. 
 
  4.1.3 Kilns and smelters where the products of combustion come into direct 

contact with the material to be heated.   
   
  4.1.4 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.   
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4.2 The requirements of Sections 5.2 shall not apply to a unit when burning any fuel 
other than California PUC quality natural gas during California PUC quality 
natural gas curtailment provided all of the following conditions are met:  
 

  4.2.1 Fuels other than California PUC quality natural gas are burned no more 
than 168 cumulative hours in a calendar year plus 48 hours per calendar 
year for equipment testing, as limited by Permit to Operate. 

 
4.2.2 NOx emission shall not exceed 150 ppmv or 0.215 lb/MMBtu.  

Demonstration of compliance with this limit shall be made by either source 
testing, continuous emission monitoring system (CEMS), an APCO 
approved Alternate Monitoring System, or an APCO approved portable 
NOx analyzer. 

  
5.0 Requirements 
 
 5.1 An operator of a unit(s) subject to this rule shall comply with all applicable 

requirements of the rule and one of the following, on a unit-by-unit basis:   
  

5.1.1 Operate the unit to comply with the emission limits specified in Sections 5.2 
and 5.4; or 

 
5.1.2 Pay an annual emissions fee to the District as specified in Section 5.3 and 

comply with the control requirements specified in Section 5.4; or 
 

5.1.3 Comply with the applicable Low-use Unit requirements of Section 5.5. 
  
5.2 NOx and CO Emission Limits 
  

5.2.1 On and after the indicated Compliance Deadline, units shall not be operated 
in a manner which exceeds the applicable NOx emissions limit  specified in 
Table 1.  On and after October 1, 2008, units shall not be operated in a 
manner to which exceeds a carbon monoxide (CO) emissions limit of 400 
ppmv. 

  
 5.2.2 No unit fired on liquid fuel shall be operated in a manner to exceed 

emissions of 40 ppmv NOx and 400 ppmv CO.  
 

5.2.3 All ppmv emission limits specified in this section are referenced at dry stack 
gas conditions and 3.00 percent by volume stack gas oxygen.  Emission 
concentrations shall be corrected to 3.00 percent oxygen in accordance with 
Section 8.1.  
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Table 1:  NOx Emission Limits 

Category NOx Limit 
Authority to 
Construct 

Compliance 
Deadline 

a) Standard Schedule 
9 ppmv or 0.011 
lb/MMBtu; or 

 
July 1, 2011 

   
July 1, 2012 A.  Units with a total rated heat 

input > 5.0 MMBtu/hr to < 
20.0 MMBtu/hr, except for 
Categories C through G units 

b) Enhanced Schedule 
6 ppmv or 0.007 
lb/MMBtu 

January 1, 2013 January 1, 2014 

a) Standard Schedule 
7 ppmv or 0.008 
lb/MMBtu; or 

July 1, 2009 July 1, 2010 B.  Units with a total rated heat 
input > 20.0 MMBtu/hr, 
except for Categories C through 
G units 

b) Enhanced Schedule 
5 ppmv or 0.0062 
lb/MMBtu 

January 1, 2013 January 1, 2014 

C.  Oilfield Steam Generators 

a) Standard Schedule 
9 ppmv or 0.011 
lb/MMBtu; or 

July 1, 2011 July 1, 2012 
1. Units with a total rated heat 

input > 5.0 MMBtu/hr to 
<20.0 MMBtu/hr b) Enhanced Schedule 

6 ppmv or 0.007 
lb/MMBtu 

January 1, 2013 January 1, 2014 

a) Standard Schedule 
7 ppmv or 0.008 
lb/MMBtu; or 

July 1, 2009 July 1, 2010 

b) Staged Enhanced 
Schedule 
Initial Limit 
9 ppmv or 0.011 
lb/MMBtu; and 

July 1, 2011 July 1, 2012 
2. Units with a total rated heat 

input >20.0 MMBtu/hr 
 

Final Limit 
5 ppmv or 0.0062 
lb/MMBtu 

January 1, 2013 January 1, 2014 

Staged Enhanced 
Schedule 
Initial Limit  
12 ppmv or 0.014 
lb/MMBtu; and 

July 1, 2010 July 1, 2011 
3. Units firing on less than 50%, 

by volume, PUC quality gas. 
Final Limit 
9 ppmv or 0.011 
lb/MMBtu 

January 1, 2013 January 1, 2014 
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Table 1 NOx Emission Limits (continued) 

Category NOx Limit 
Authority to 
Construct 

Compliance 
Deadline 

D.  Refinery units 

a) Standard Schedule 
9 ppmv or 0.011 
lb/MMBtu; or 

July 1, 2011 July 1, 2012 
1. Units with a total rated heat 

input > 5.0 MMBtu/hr to < 
20.0 MMBtu/hr b) Enhanced Schedule 

6 ppmv or 0.007 
lb/MMBtu 

January 1, 2013 January 1, 2014 

a) Standard Schedule 
6 ppmv or 0.007 
lb/MMBtu; or 

July 1, 2010 July 1, 2011 

b) Staged Enhanced 
Schedule 
Initial Limit 
9 ppmv or 0.011 
lb/MMBtu; and  

July 1, 2011 July 1, 2012 

2.  Units with a total rated heat 
input >20.0 MMBtu/hr to < 
110.0 MMBtu/hr 

 

Final Limit 
5 ppmv or 0.0062 
lb/MMBtu 

January 1, 2013 January 1, 2014 

3. Units with a total rated heat 
input > 110.0 MMBtu/hr 

Standard Schedule  
5 ppmv or 0.0062 
lb/MMBtu 

N/A June 1, 2007 

Staged Enhanced 
Schedule 
Initial Limit  
12 ppmv or 0.014 
lb/MMBtu; and 

July 1, 2010 July 1, 2011 
4. Units firing on less than 50%, 

by volume, PUC quality gas. 
Final Limit 
9 ppmv or 0.011 
lb/MMBtu 

January 1, 2013 January 1, 2014 

E. Units, from any Category, that 
were installed prior to January 
1, 2009 and limited by a Permit 
to Operate to an annual heat 
input between > 1.8 billion 
Btu/year to 30 billion Btu/year.  

Standard Schedule 
9 ppmv or 0.011 
lb/MMBtu 

Twelve months 
before the  next 
unit replacement 
but no later than 
January 1, 2013. 

At the next unit 
replacement but 

no later than 
January 1, 2014 
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Table 1 NOx Emission Limits (continued) 

Category NOx Limit 
Authority to 
Construct 

Compliance 
Deadline 

Staged Enhanced 
Schedule 
Initial Limit 
12 ppmv or 0.014 
lb/MMBtu; and 

July 1, 2010 July 1, 2011 
F. Units at a wastewater treatment 

facility firing on less than 50%, 
by volume, PUC quality gas. 

Final Limit 
9 ppmv or 0.011 
lb/MMBtu 

January 1, 2013 January 1, 2014 

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, as specified in the 
Permit to Operate, and in 
which the products of 
combustion do not come in 
contact with the products of 
combustion of any other 
burner. 

Standard Schedule 
9 ppmv or 0.011 
lb/MMBtu 

Twelve months 
before the  next 
unit replacement 
but no later than 
January 1, 2013. 

At the next unit 
replacement but 

no later than 
January 1, 2014 

 
5.2.4 When a unit is operated on combinations of gaseous fuel and liquid fuel, the 

NOx limit shall be the heat input weighted average of the applicable limits 
specified in Sections 5.1.1, as calculated by the following equation: 

 

LG
)LxfuelliquidforlimitNOx()Gxfuelgaseousforlimit NOx(LimitAverageWeighted

+
+

=

 
 Where:  G = annual heat input from gaseous fuel 

L = annual heat input from liquid fuel  
 

5.2.5  Prior to January 1, 2014, if a unit was designated to comply with a 
Staged Enhanced Schedule, an operator may redesignate the unit for 
compliance under Section 5.1.2, provided the unit meets the Initial NOx 
Limit; emission fees are paid, at time of the application for 
redesignation, for all past emissions from the unit since January 1, 2009 
through the calendar year prior to the calculation date; and the total 
annual fee is paid from that date forward.  The past emissions fee shall 
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be calculated using the equations in Section 5.3 and the Fee Rate in place 
at the time of that calculation.  The future total annual fees shall be 
calculated and paid according to Section 5.3. 

  
5.3 Annual Fee Calculation 
 

5.3.1 On and after January 1, 2010, an operator, with units that will comply 
under Section 5.1.2, shall pay a total annual fee to the District based on the 
total NOx emissions from those units.  That fee shall be calculated in the 
following manner. 

 
5.3.1.1 The operator shall calculate the total emissions for all units 

operating at a stationary source that will comply with Section 
5.1.2.  The total NOx emissions shall be calculated in accordance 
with Section 5.3.1.3.   

 
5.3.1.2 The total annual emissions fee shall be calculated in accordance 

with Section 5.3.1.4.  These calculations include only the units 
that have been identified to comply under Section 5.1.2. 

 
 5.3.1.3 Total Emissions (TE) Calculation 

  
Total TE = ∑E(unit) 

 
Where:  ∑E(unit)  =  Sum of all NOx emissions from each unit, in tons 

per year. 
 

E(unit) = 
tonperlb
UnitAFUxUnitEF

000,2
)()(

 

Where: E(unit)  = Annual NOx emissions for each unit, in tons/year.  
 
EF(Unit)   = NOx Emission Limit for the Permit to Operate, in 

lb/MMBtu 
 

AFU(Unit) = actual amount of fuel, in MMBTU, used by each 
unit during the previous calendar year. 

 
5.3.1.4 Total Annual Fee Calculation 

 
 Total Annual Fee = (Total TE x FR) + Administrative Fee 
 

Where:  FR (Fee Rate) =  The cost of NOx reductions, in dollars per ton, 
as established pursuant to Sections 7.2 and 7.6 
of District Rule 9510, as adopted on December 
15, 2005.  Under no circumstances shall the 
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cost of NOx reductions exceed the cost 
effectiveness threshold for the Carl Moyer Cost 
Effectiveness as established by the applicable 
state law. 

 
  Administrative Fee = 4% x (Total TE x FR)    

  
5.3.1.5 The operator shall pay the total annual fee to the District, no later 

than July 1 of each year, for the emissions of the previous 
calendar year.  The first payment is due to the District no later 
than July 1, 2010.  Should July 1 fall on a day when the District is 
closed, the payment shall be made by the next District working 
day after July 1. 

 
5.3.2 Payments shall continue annually until the unit either is permanently 

removed from use in the San Joaquin Valley Air Basin and the Permit to 
Operate is surrendered or the operator demonstrates compliance with 
applicable NOx emissions limits shown in Table 2: 

 

Table 2  Applicable NOx Emission Limits for Section 5.3.2 

Category 
Date of Compliance 

Demonstration 
Applicable  NOx Emissions 

Limit from Table 1 

A. Units with only a Standard 
Schedule in Table 1. 

Either prior to or after 
the Standard Compliance 
Deadline 

Standard NOx Limit 

Prior to the Enhanced 
Compliance Deadline 

Standard NOx Limit 
B. Units with both Standard and 

Enhanced Schedules in Table 
1. After the Enhanced 

Compliance Deadline 
Enhanced NOx Limit 

Prior to the Initial Limit 
Compliance Deadline 

Standard NOx Limit 

After the Initial Limit 
Deadline but before the 
Final Limit Deadline  

Initial NOx Limit then 
the Final NOx Limit by 
the applicable 
Compliance Deadline  

C. Units with both Standard 
and Staged Enhanced 
Schedules in Table 1. 

After the Final Limit 
Deadline 

Final NOx Limit 

 
5.3.2.1 The emissions fee for units that operate for less than the full 

calendar year before demonstrating compliance under Section 
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5.3.2, shall be based on the actual fuel used during the portion of 
the calendar year prior to demonstrating that compliance or 
removing the unit from operation with in the San Joaquin Valley 
Air Basin.   

 
5.3.3 Operators of units for which an annual emissions fee is provided must also 

certify that the units meet federal RACT control requirements at the time 
the annual fee is provided.  
  

5.4 Particulate Matter Control Requirements 
 
 5.4.1 To limit particulate matter emissions, an operator shall comply with one of 

the following requirements: 
  

5.4.1.1 On and after the applicable NOx Compliance Deadline specified 
in Section 5.2 Table 1, all units shall be fired exclusively on 
PUC-quality natural gas, commercial propane, butane, or 
liquefied petroleum gas, or a combination of such gases;  

  
5.4.1.2 On and after the applicable NOx Compliance Deadline specified 

in Section 5.2 Table 1, operators shall limit fuel sulfur content 
to no more than five (5) grains of total sulfur per one hundred 
(100) standard cubic feet; or 

 
 5.4.1.3 On and after the applicable NOx Compliance Deadline specified 

in Section 5.2 Table 1, operators shall install and properly 
operate an emission control system that reduces SO2 emissions 
by at least 95% by weight; or limit exhaust SO2 to less than or 
equal to 9 ppmv corrected to 3.0% O2.   

 
5.4.1.4 Notwithstanding the compliance deadlines indicated in Sections 

5.4.1.1 through 5.4.1.3, refinery units, which require 
modification of refinery equipment to reduce sulfur emissions, 
shall be in compliance with the applicable requirement in 
Section 5.4.1 no later than July 1, 2013. 

  
5.4.2 Liquid fuel shall be used only during PUC quality natural gas curtailment 

periods, provided the requirements of Sections 4.2 and 6.1.5 are met and 
the fuel contains no more than 15 ppm sulfur, as determined by the test 
method specified in Section 6.2.  

 

 
   4320 - 10 Proposed Rule 4320 



 PROPOSED  August 21, 2008 
 

5.5 Low-use Unit 
 
  For each unit that was installed prior to January 1, 2009 and is limited to less than 

1.8 billion Btu per calendar year heat input pursuant to a District Permit to 
Operate, the operator shall comply with the requirement of Sections 5.7 and 7.4 
and one of the following: 

 
  5.5.1 Tune the unit at least twice per calendar year, (from four to eight months 

apart) by a qualified technician in accordance with the procedure described 
in Rule 4304 (Equipment Tuning Procedure for Boilers, Steam Generators, 
and Process Heaters).  If the unit does not operate throughout a continuous 
six-month period within a calendar year, only one tune-up is required for 
that calendar year.  No tune-up is required for any unit that is not operated 
during that calendar year; this unit may be test fired to verify availability of 
the unit for its intended use, but once the test firing is completed the unit 
shall be shutdown; or 

   
  5.5.2 Operate the unit in a manner that maintains exhaust oxygen concentrations 

at less than or equal to 3.00 percent by volume on a dry basis. 
  

5.6 Start-up and Shutdown Provision 
 

On and after the Compliance Deadline specified in Section 5.0, the applicable 
emission limits of Sections 5.2 Table 1 and 5.5.2 shall not apply during start-up 
or shutdown, provided an operator complies with the requirements specified 
below.   
 
5.6.1 The duration of each start-up or each shutdown shall not exceed two 

hours, except as provided in Section 5.6.3. 
 
5.6.2 The emission control system shall be in operation and emissions shall be 

minimized insofar as technologically feasible during start-up or 
shutdown. 

 
5.6.3  Notwithstanding the requirement of Section 5.6.1, an operator may submit 

an application for a Permit to Operate condition to allow more than two 
hours for each start-up or each shutdown provided the operator meets all of 
the conditions specified in Sections 5.6.3.1 through 5.6.3.3. 

 
5.6.3.1  The maximum allowable duration of start-up or shutdown will 

be determined by the APCO.  The allowable duration of start-up 
shall not exceed twelve hours and the allowable duration of 
shutdown shall not exceed nine hours. 
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5.6.3.2  The APCO will only approve start-up or shutdown duration 
longer than two hours when the application meets the following 
conditions:  
 

     5.6.3.2.1 Clearly identifies the control technologies or 
strategies to be utilized; and    

    5.6.3.2.2 Describes what physical conditions prevail during 
start-up or shutdown periods that prevent the 
controls from being effective; and 

      
    5.6.3.2.3 Provides a reasonably precise estimate as to when 

the physical conditions will have reached a state 
that allows for the effective  control of emissions. 

 
   5.6.3.3  The operator shall submit to the APCO any information deemed 

necessary by the APCO to determine the appropriate length of 
start-up or shutdown.  The information shall include, but is not 
limited to the following:     

       
5.6.3.3.1 A detailed list of activities to be performed 

during start-up or shutdown and a reasonable 
explanation for the length of time needed to 
complete each activity; and 

 
      5.6.3.3.2 A description of the material process flow rates 

and system operating parameters, etc., the 
operator plans to evaluate during the process 
optimization; and an explanation of how the 
activities and process flow affect the operation of 
the emissions control equipment; and 

 
      5.6.3.3.3   The basis for the requested additional duration of 

start-up or shutdown. 
 

 5.6.4 Permit to Operate (PTO) modifications solely to conditions to comply 
with the provisions of this rule may be exempt from Best Available 
Control Technology (BACT) and emission offset requirements if the PTO 
modifications meet the requirements of Rule 2201 (New and Modified 
Stationary Source Review Rule) Section 4.2 (BACT Exemptions) and 
Rule 2201 Section 4.6 (Emission Offset Exemptions). 

 
5.6.5 For existing facilities, a replacement unit installed for the sole purpose 

of complying with the requirements of this rule shall be considered to 
be an emission control technique and may be exempt from the Best 
Available Control Technology (BACT) and Offsets requirements of 
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District Rule 2201 (New and Modified Stationary Source Review Rule) 
provided that all other requirements of Rule 2201 are met. 

 
 5.7 Monitoring Provisions 
    
  5.7.1 The operator of any unit subject to the applicable emission limits in Sections 

5.2 shall install and maintain an operational APCO approved Continuous 
Emissions Monitoring System (CEMS) for NOx, CO, and oxygen, or 
implement an APCO-approved Alternate Monitoring System.   An APCO 
approved CEMS shall comply with the requirements of 40 Code of Federal 
Regulations (CFR) Part 51, 40 CFR Parts 60.7 and 60.13 (except 
subsection h), 40 CFR Part 60 Appendix B (Performance Specifications) 
and 40 CFR Part 60 Appendix F (Quality Assurance Procedures), and 
applicable provisions of Rule 1080 (Stack Monitoring).  An APCO-
approved Alternate Monitoring System shall monitor one or more of the 
following: 

 
   5.7.1.1  Periodic NOx and CO exhaust emission concentrations, 
   5.7.1.2  Periodic exhaust oxygen concentration, 
   5.7.1.3  Flow rate of reducing agent added to exhaust, 
   5.7.1.4  Catalyst inlet and exhaust temperature, 

5.7.1.5 Catalyst inlet and exhaust oxygen concentration, 
5.7.1.6 Periodic flue gas recirculation rate, or 
5.7.1.7 Other operational characteristics. 

   
5.7.2 For units subject to the requirements of Sections 5.5.1 or 5.5.2, the 

operator shall monitor, at least on a monthly basis, the operational 
characteristic(s) recommended by the manufacturer and approved by the 
APCO. 

 
5.7.3 The operator of any unit subject to Section 5.5 shall install and maintain an 

operational non-resettable, totalizing mass or volumetric flow meter in each 
fuel line to each unit. Volumetric flow measurements shall be periodically 
compensated for temperature and pressure.  A master meter, which 
measures fuel to all units in a group of similar units, may satisfy these 
requirements if approved by the APCO in writing.  The cumulative annual 
fuel usage may be verified from utility service meters, purchase or tank fill 
records, or other acceptable methods, as approved by the APCO. 

 
5.7.4 Units operated at seasonal sources that are subject to the requirements of 

40 CFR 60, Subpart Db (Standards of Performance for Industrial-
Commercial-Institutional Steam Generating Units) may implement an 
APCO approved parametric monitoring system (PMS) in lieu of a CEMS 
for compliance with federal emission limits provided all of the following 
apply: 

 

 
   4320 - 13 Proposed Rule 4320 



 PROPOSED  August 21, 2008 
 

5.7.4.1 The boiler is fired solely on California PUC quality natural 
gas, and 

5.7.4.2 The applicable District emission limit for NOx is more 
stringent than the limit specified in 40 CFR Part 60, Subpart 
Db. 

 
5.7.5 The APCO shall not approve an alternative monitoring system or 

parametric monitoring system unless it is documented that continued 
operation within ranges of specified emissions-related performance 
indicators or operational characteristics provides a reasonable assurance 
of compliance with applicable emission limits.  The operator shall source 
test over the proposed range of surrogate operating parameters to 
demonstrate compliance with the applicable emission standards. 

 
5.7.5.1 The predictive or parametric monitoring system shall 

continuously monitor the key parameters which affect the 
emissions and demonstrate the compliance within the 
established key parameters operating envelope. 

 
5.7.5.2 Initial and annual real time modeling shall be performed to 

verify the key parameters operational range. 
 
5.7.6 Monitoring SOx Emissions 

 
5.7.6.1 Operators complying with Sections 5.4.1.1 or 5.4.1.2 shall 

provide an annual fuel analysis to the District unless a more 
frequent sampling and reporting period is included in the 
Permit To Operate.  Sulfur analysis shall be performed in 
accordance with the test methods in Section 6.2.  

 
5.7.6.2 Operators complying with Section 5.4.1.3 by installing and 

operating a control device with 95% SOx reduction shall 
propose the key system operating parameters and frequency of 
the monitoring and recording.  The monitoring option 
proposed shall be submitted for approval by the APCO.   

 
5.7.6.3 Operators complying with Section 5.4.1.3 shall perform an 

annual source test unless a more frequent sampling and 
reporting period is included in the Permit To Operate.  Source 
tests shall be performed in accordance with the test methods in 
Section 6.2. 
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5.8 Compliance Determination 
   
  5.8.1 The operator of any unit shall have the option of complying with either the 

applicable heat input, in lb/MMBtu, emission limits or the concentration, in 
ppmv, emission limits specified in Section 5.2. The emission limits selected 
to demonstrate compliance shall be specified in the source test proposal 
pursuant to Rule 1081 (Source Sampling). 

 
5.8.2 All emissions measurements shall be made with the unit operating either at 

conditions representative of normal operations or conditions specified in the 
Permit to Operate.  Unless otherwise specified in the Permit to Operate, no 
determination of compliance shall be established within two hours after a 
continuous period in which fuel flow to the unit is shut off for 30 minutes 
or longer, or within 30 minutes after a re-ignition as defined in Section 3.0. 

   
  5.8.3 Continuous Emissions Monitoring System (CEMS) emissions 

measurements shall be averaged over a period of 15 consecutive minutes to 
demonstrate compliance with the applicable emission limits.  Any 15-
consecutive-minute block average CEMS measurement exceeding the 
applicable emission limits shall constitute a violation.  

 
5.8.4 For emissions monitoring pursuant to Sections 5.7.1, and 6.3.1 using a 

portable NOx analyzer as part of an APCO approved Alternate Emissions 
Monitoring System, emission readings shall be averaged over a 15 
consecutive-minute period by either taking a cumulative 15-consecutive-
minute sample reading or by taking at least five readings evenly spaced 
out over the 15-consecutive-minute period. 

   
5.8.5 For emissions source testing performed pursuant to Section 6.3.1 for the 

purpose of determining compliance with an applicable standard or 
numerical limitation of this rule, the arithmetic average of three 30-
consecutive-minute test runs shall apply.  If two of three runs are above an 
applicable limit the test cannot be used to demonstrate compliance with an 
applicable limit.  

 
6.0 Administrative Requirements 
 
 6.1 Recordkeeping 
 
  The records required by Sections 6.1.1 through 6.1.5 shall be maintained for five 

calendar years and shall be made available to the APCO and EPA upon request.  
Failure to maintain records or information contained in the records that demonstrate 
noncompliance with the applicable requirements of this rule shall constitute a 
violation of this rule. 
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  6.1.1 The operator of any unit operated under the exemption of Section 4.2 shall 

monitor and record, for each unit, the cumulative annual hours of operation 
on each fuel other than natural gas during periods of natural gas curtailment 
and equipment testing.  The NOx emission concentration, expressed in 
ppmv or lb/MMBtu, for each unit that is operated during periods of natural 
gas curtailment shall be recorded.  Failure to maintain records required by 
Section 6.1.1 or information contained in the records that demonstrates 
noncompliance with the conditions for exemption under Section 4.2 will 
result in loss of exemption status.  On and after the applicable compliance 
schedule specified in Section 5.2 Table 1, any unit losing an exemption 
status shall be brought into full compliance with this rule as specified in 
Section 7.2. 

 
  6.1.2 The operator of any unit that is subject to the requirements of Section 5.5 

shall record the amount of fuel use at least on a monthly basis for each unit. 
 On and after the applicable compliance schedule specified in Section 7.0, 
in the event that such unit exceeds the applicable annual heat input limit 
specified in Section 5.5, the unit shall be brought into full compliance with 
this rule as specified in Section 5.2 Table 1. 

        
  6.1.3 The operator of any unit subject to Section 5.5.1 or Section 6.3.1 shall 

maintain records to verify that the required tune-up and the required 
monitoring of the operational characteristics of the unit have been 
performed.  

  
  6.1.4 The operator performing start-up or shutdown of a unit shall keep records 

of the duration of start-up or shutdown. 
 

6.1.5 The operator of any unit firing on liquid fuel during a PUC-quality natural 
gas curtailment period pursuant to Section 5.4.2 shall record the sulfur 
content of the fuel, amount of fuel used, and duration of the natural gas 
curtailment period. 

  
6.2 Test Methods 
 

The following test methods shall be used unless otherwise approved by the APCO 
and EPA.  
  

  6.2.1 Fuel hhv shall be certified by third party fuel supplier or determined by: 
 
 6.2.1.1 ASTM D 240-87 or D 2382-88 for liquid hydrocarbon fuels; 
 
   6.2.1.2 ASTM D 1826-88 or D 1945-81 in conjunction with ASTM D 

3588-89 for gaseous fuels. 
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  6.2.2 Oxides of nitrogen (ppmv) - EPA Method 7E, or ARB Method 100. 
  6.2.3 Carbon monoxide (ppmv) - EPA Method 10, or ARB Method 100. 
  6.2.4 Stack gas oxygen - EPA Method 3 or 3A, or ARB Method 100. 
  6.2.5 NOx Emission Rate (Heat Input Basis) - EPA Method 19. 
  6.2.6 Stack gas velocities - EPA Method 2. 
  6.2.7 Stack gas moisture content - EPA Method 4. 
 

6.2.8 SOx Test Methods 
 

6.2.8.1 Oxides of sulfur – EPA Method 6C, EPA Method 8, or ARB 
Method 100  

 
6.2.8.2 The SOx emission control system efficiency shall be determined 

using the following: 
 

% Control Efficiency = [(CSO2, inlet – CSO2, outlet) / CSO2, inlet] X 100   
Where: 

 
CSO2, inlet = concentration of SOx (expressed as SO2) at the 

inlet side of the SOx emission control system, in 
lb/dscf 

 
CSO2, outlet = concentration of SOx (expressed as SO2) at the 

outlet side of the SOx emission control system, 
in lb/dscf 

 
6.2.9 Determination of total sulfur as hydrogen sulfide (H2S) content – EPA 

Method 11 or EPA Method 15, as appropriate. 
 
6.2.10 Sulfur content of liquid fuel – American Society for Testing and Materials 

(ASTM) D 6920-03 or ASTM  D 5453-99 
 

6.3 Compliance Testing 
 
  6.3.1 Each unit subject to the requirements in Section 5.2 shall be source tested to 

determine compliance with the applicable emission limits at least once every 
12 months, (no more than 30 days before or after the required annual 
source test date).   

 
6.3.1.1 Units that demonstrate compliance on two consecutive 12-month 

source tests may defer the following 12-month source test for up 
to 36 months (no more than 30 days before or after the required 
36-month source test date).   During the 36-month source testing 
interval, the operator shall tune the unit in accordance with the 
provisions of Section 5.5.1, and shall monitor, on a monthly 
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basis, the unit’s operational characteristics recommended by the 
manufacturer to ensure compliance with the applicable emission 
limits specified in Section 5.2.    

 
6.3.1.2 Tune-ups required by Sections 5.5.1 and 6.3.1 do not need to be 

performed for units that operate and maintain an APCO approved 
CEMS or an APCO approved Alternate Monitoring System where 
the applicable emission limits are periodically monitored. 

 
6.3.1.3 If the result of the 36-month source test demonstrates that the unit 

does not meet the applicable emission limits specified in Section 
5.2, the source testing frequency shall revert to at least once every 
12 months.   

 
6.3.1.4 Failure to comply with the requirements of Section 6.3.1 or any 

source test results that exceed the applicable emission limits in 
Section 5.2 shall constitute a violation of this rule. 

 
6.3.2 In lieu of compliance with Section 6.3.1, compliance with the applicable 

emission limits in Section 5.2 shall be demonstrated by submittal of annual 
emissions test results to the District from a unit or units that represents a 
group of units, provided: 

    
   6.3.2.1 All units in the group are initially source tested.  The emissions 

from all test runs from units within the group are less than 90% 
of the permitted value, and the emissions do not vary greater 
than 25% from the average of all test runs; and 

 
   6.3.2.2 All units in a group are similar in terms of rated heat input, 

make and series, operational conditions, fuel used, and control 
method. No unit with a rated heat input greater than 100 
MMBtu shall be considered as part of the group; and 

 
   6.3.2.3 The group is owned by a single owner and is located at a single 

stationary source; and 
 
   6.3.2.4 Selection of the representative unit(s) is approved by the APCO 

prior to testing; and 
    
   6.3.2.5 The number of representative units source tested shall be at least 

30% of the total number of units in the group.  The 
representative tests shall rotate each year so that within three 
years all units in the group have been tested at least once.   
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6.3.2.6    All units in the group shall have received the similar 
maintenance and tune-up procedures as the representative unit(s) 
as listed in the Permit to Operate.  The operator shall submit to 
the APCO the specific maintenance procedures to be performed 
on each unit that will be included in the group for representative 
testing.  Such maintenance procedures shall be specified in the 
Permit to Operate for units that are included in the group for 
representative testing.   Any maintenance work on a unit which 
has no effect on emissions standards and which is not specified 
in the maintenance procedures shall be submitted to the APCO 
for approval before such unit can be included as part of the 
group for representative testing.  Any unit that necessitates any 
maintenance work which has an effect on emission standards 
and is beyond the maintenance procedures identified in the 
Permit to Operate, shall not be included as part of the group for 
representative testing.  The unit shall be source tested in 
accordance with the provisions of Section 6.3.1; and 

 
   6.3.2.7 Should any of the representative units exceed the required 

emission limits, each of the units in the group shall demonstrate 
compliance by emissions testing.  Failure to complete emissions 
testing within 90 days of the failed test shall result in the 
untested units being in violation of this rule.  After compliance 
with the requirements of Section 6.3.2.7 has been demonstrated, 
subsequent source testing shall be performed pursuant to 
Sections 6.3.1 or 6.3.2. 

 
 6.4 Emission Control Plan (ECP) 
 
  6.4.1 No later than January 1, 2010, the operator of any unit shall submit to the 

APCO for approval an Emissions Control Plan according to the compliance 
schedule in Section 7.0.  For each unit, the plan shall contain the following: 
  

 
   6.4.1.1 Permit to Operate number, 
   6.4.1.2 Fuel type and hhv, 
   6.4.1.3 Annual fuel consumption (expressed as Btu/yr), 

6.4.1.4   Current emission level, including method used to determine 
 emission level,   

6.4.1.5 NOx limit to be satisfied pursuant to Section 5.2 Table 1 or 
emission fee payment to be made pursuant to Section 5.3, and 

  6.4.1.6 Plan of actions, including a schedule of increments of progress, 
which will be taken to satisfy the requirements of Section 5.0 and 
the compliance schedule in Section 7.0. 
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7.0 Compliance Schedule 
 

7.1 As shown in Section 5.2 Table 1, the column labeled: 
 
  7.1.1 “Authority to Construct” identifies the date by with the operator shall submit 

an Application for Authority to Construct for each unit subject to the rule. 
   
  7.1.2 “Compliance Deadline” identifies the date by which the owner shall 

demonstrate that each unit is in compliance with the applicable requirements 
of this rule. 

 
 7.2 Any unit that is exempted under Section 4.2 that becomes subject to the emission 

limits of this rule through the loss of exemption status shall be in full compliance 
with this rule on and after the date the exemption status is lost. 

 
 7.3 Any unit that becomes subject to the emission limits of this rule as a result of 

exceeding the applicable annual heat input limit specified in Section 5.5 shall be in 
compliance with the applicable emission limits in Section 5.2 Table 1 and Section 
5.4 on and after the date the annual heat input limit is exceeded. 

 
8.0 Calculations 
 
 8.1 All ppmv emission limits specified in Section 5.2 are referenced at dry stack gas 

conditions and 3.00 percent by volume stack gas oxygen.  Emission concentrations 
shall be corrected to 3.00 percent oxygen as follows: 

 

 measured
measured

corrected ]NOxppm[x
]2O[%%95.20

%95.17]NOxppm[
−

=   

 

 measured
measured

corrected ]COppm[x
]2O[%%95.20

%95.17]COppm[
−

=   

 
 8.2 All pounds per million Btu NOx emission rates shall be calculated as pounds of 

nitrogen dioxide per million Btu of heat input (expressed as hhv). 
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I. SUMMARY 

 
A. Reasons for Rule Development and Implementation  
 
The San Joaquin Valley Air Basin (SJVAB) is a continuous inter-mountain valley 
comprised of eight counties in the southern portion of the San Joaquin Valley of 
California: Fresno, Kings, Madera, Merced, San Joaquin, Stanislaus, Tulare, and the 
Valley portion of Kern.  The SJVAB is approximately 250 miles long, averages 80 miles 
wide, and is partially enclosed by the Coast Mountain range on the west, the Tehachapi 
Mountains on the south, and the Sierra Nevada range on the east.  These surrounding 
mountains trap pollution.  Low wind speeds combined with low-lying inversion layers in 
the winter create a climate conducive to the formation of high particulate matter (PM) 
concentrations.  The region’s hot, dry summers are conducive to ozone formation.   
 
The SJVAB is currently designated as nonattainment for the national ambient air quality 
standard (NAAQS) for particulate matter 2.5 microns in diameter or less (PM2.5) and 
serious nonattainment for the eight-hour ozone NAAQS.  Prior to the United States 
Environmental Protection Agency’s (EPA’s) implementation of the eight-hour ozone 
standard, the SJVAB was also classified as an extreme nonattainment area for the one-
hour ozone NAAQS.  Although EPA revoked the one-hour ozone NAAQS, the San 
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Joaquin Valley Air Pollution Control District (District) is still required to meet certain 
requirements mandated by the federal Clean Air Act related to the extreme designation.  
In addition to being classified as nonattainment of federal air standards, SJVAB is 
classified as severe nonattainment for the California ozone air quality standard and 
nonattainment for the California air quality standard for particulate matter ten microns in 
diameter or smaller (PM10).   
 
Since amending Rule 4306 and 4307 are control measures in the District’s 2007 Ozone 
Plan, They are subject to Code of Federal Regulations (CFR), Clean Air Act (CAA), and 
California Health and Safety Code (CH&SC) requirements.  This rulemaking project is 
intended to satisfy the attainment goals of the District’s 2007 Ozone Plan.  The 
proposed amendments to Rule 4306 and Rule 4307 will seek to obtain as much 
reduction of oxides of nitrogen (NOx) from boilers, steam generators, and process 
heaters as expeditiously practicable, technologically feasible, and economically 
reasonable, as determined by the District’s Governing Board.  Furthermore, the rule is 
intended to satisfy the requirements identified in Table 1 below. 
 
Table 1:  Ozone Plan Commitments 
Subject Reference Requirement 

Timeline CAA Section 
172(c)(1) 

Ozone attainment plans shall implement 
control measures as expeditiously as 
practicable, and provide for attainment. 

RACT 
CAA Sections 
182(b)(2) and 
182(f) 

Ozone attainment plans shall assure that 
reasonable available control technology 
(RACT) for NOx and volatile organic 
compounds (VOC) is in use at sources and 
on source categories at or above the RACT 
threshold. 

BARCT CH&SC 
40919(a)(3) 

Ozone attainment plans should provide for 
best available retrofit technology (BARCT) 
for existing permitted sources.   

All Feasible Controls CH&SC 
40914(a)(2) 

Ozone attainment plans should include "all 
feasible control measures." 

Deadline District 2007 
Ozone Plan Rule adoption by the 3rd quarter of 2008. 

Reductions District 2007 
Ozone Plan 

The plan calls for a total of 1.1 tons per day 
of NOx reductions from the two rules. 
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Under EPA's "New Source Review" (NSR) program, if a company is planning to build a 
new plant or modify an existing plant such that air pollution emissions will increase by a 
certain amount, then the company must obtain an NSR permit. The NSR permit is a 
construction permit which requires the company to minimize air pollution emissions by 
changing the process to prevent air pollution and/or installing air pollution control 
equipment.  The terms "RACT," "BACT," and "LAER" are acronyms for different 
program requirements under the NSR program.  EPA defines RACT as “the lowest 
emission limitation that a particular source is capable of meeting by the application of 
control technology that is reasonably available considering technological and economic 
feasibility.”  RACT is required on existing sources in non-attainment areas.  Best 
Available Control Technology (BACT), is required on major new or modified sources in 
attainment areas.  Lowest Achievable Emission Rate (LAER) is required on major new 
or modified sources in non-attainment areas.  BACT and LAER (and sometimes RACT) 
are determined on a case-by-case basis, usually by State or local permitting agencies.  
For this rule project, District staff will focus on RACT limits, as defined by EPA’s NSR 
rule, and BARCT limits as defined by the CH&SC. 
 
B. Description of the Project  
 
1.  Rule 4306 (Boilers, Steam Generators, and Process Heaters – Phase 3) and Rule 

4320 (Advanced Emission Reduction Options For Boilers, Steam Generators, and 
Process Heaters Greater Than 5.0 MMBtu/hr) 

 
The District’s Governing Board adopted Rule 4306  on September 18, 2003.  The 
current project proposes to address EPA cited deficiencies in Rule 4305 (Boilers, Steam 
Generators, and Process Heaters – Phase 2) and to reduce emissions of NOx pursuant 
to the District’s ozone and particulate matter attainment strategies.  The rule applies to 
any gaseous fuel or liquid fuel fired boilers, steam generators, and process heaters with 
a rated heat input greater than 5 million Btu/hour.    Facilities with units subject to this 
control measure represent a wide range of industries, including but not limited to 
electrical utilities, cogeneration, oil and gas production, petroleum refining, 
manufacturing and industrial, food and agricultural processing, and service and 
commercial facilities. 
 
The draft staff report dated October 30, 2007 stated District staff would amend Rule 
4306 to implement an emission control measure (S-COM-1) in the District’s 2007 Eight-
Hour Ozone Plan.  The control measure indicates that additional NOx emission 
reductions could be achieved by lowering the current NOx limit of 9 ppmv to 6 ppmv for 
units greater than 20 MMBtu/hr.  An estimated 40 percent reduction from the current 
emissions level could be achieved. After reviewing the first workshop comments District 
staff have determined that stakeholder concerns and the goals of the control measure 
would best be achieved by developing new Rule 4320 in this project.  Rule 4306 will be 
modified to address the EPA concerns discussed in Section II C of this report.     
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2. Rule 4307 (Boilers, Steam Generators, and Process Heaters – 2.0 MMBtu/hr to 5.0 
MMBtu/hr) 

 
The District’s Governing Board adopted Rule 4307 on December 15, 2005.  The current 
project proposes to reduce emissions of nitrogen oxides (NOx) and carbon monoxide 
(CO) pursuant to the District’s ozone and particulate matter attainment (PM10) 
strategies.  Facilities with units subject to this control measure represented a wide range 
of industries, including but not limited, to medical facilities, educational institutions, office 
buildings, prisons, military facilities, hotels, and industrial facilities. 
 
In order to alleviate significant adverse economic impacts on public and private schools 
(Kindergarten through Grade 12) in the San Joaquin Valley Rule 4307 provided an 
exemption for units located at schools.  In the Final Draft Staff Report, December 15, 
2005, staff stated that 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.  As stated above, Rule 4307 
would be amended in this current project by removing the exemption to gain the 
emission reductions associated with units that are used at schools. 
Currently, there are no current programs that would provide funding for the replacement 
of these units.  The District has identified the following possible sources of future 
funding to replace/retrofit school boilers, steam generators, and process heaters: 
 

• Community Clean Air Fund, funded by donations. If funding becomes available 
the District will assist in the coordination of distributing funds for the replacement 
of school units. 

 
• Fees generated by District Rule 9510 (Indirect Source Review Program).  The 

purpose of the District’s ISR Program is to reduce emissions from new 
development projects.  The District anticipates that the ISR Program will 
generate funds for future emission reduction projects including the replacement 
of school boilers, steam generators, and process heaters. 

 
3. Particulate matter control provisions 
 
As stated previously the SJVAB is currently designated as nonattainment for the 
NAAQS for particulate matter with aerodynamic diameter of 2.5 micrometers or less 
(PM2.5).  As such, the District submitted a PM2.5 Plan to EPA in 2008 with 
commitments to reduce primary and secondary sources of PM2.5.  In response to those 
new PM2.5 control measure commitments, District staff have included SO2 and PM 
control requirements in this rule project.  While SO2 is not a precursor to ozone 
formation in the SJVAB, SO2 is strongly implicated in atmospheric particle formation.   
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C. Rule Development Process 
 
As part of the rule development process, District staff conducted public workshops to 
present and discuss proposed amendments to Rule 4306, Rule 4307 and proposed new 
Rule 4320.  District staff conducted public workshops in October 2007 and in March and 
July 2008.  The first two workshops were conducted via the District’s video teleconference 
system.  The system was offline for upgrades in July 2008 so those workshops were 
conducted in person in Fresno, Modesto and Bakersfield.   In addition to the workshops, 
numerous meetings were held with stakeholders to discuss their individual issues and 
suggestions.   
 
At the workshops, District staff presented the objectives of the proposed rulemaking 
project and provided the draft rules.  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 new Rule 4320 and amendments to Rule 4306 and Rule 4307.  The 
comments received from the public, affected sources, interested parties, California Air 
Resources Board (ARB), and EPA, during the public workshop process were incorporated 
into the draft rules as appropriate.   
 
Pursuant to state law, the District 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 met with volunteers from affected 
stakeholders and interested parties at the Socioeconomic Focus Group.  The results of 
the socioeconomic analysis are included in this report.     
 
The proposed rule and rule amendments, final draft staff report with appendices, and 
final draft socioeconomic analysis report will be published and mailed to affected 
sources and interested parties prior to a public hearing to consider the adoption of 
proposed new Rule 4320 and proposed rule amendments to Rule 4306 and Rule 4307 
by the District Governing Board.  The public hearing is scheduled on September 18, 
2008. 
 
II.  CURRENT AND PROPOSED REGULATIONS 
 
A. Existing Rule 4306 
 
The purpose of Rule 4306 is to limit NOx and CO emissions from boilers, steam 
generators, and process heaters.  The rule applies to any gaseous fuel or liquid fuel 
fired boiler, steam generator, and process heater with a rated heat input greater than 
5.0 million Btu/hr.     
 
The current rule does not apply to units that are addressed by other District rules.  
These units include solid fuel fired units, dryers, glass melting furnaces, kilns and 
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smelters, unfired or fired waste heat recovery boilers, and any unit in which the total 
rated heat input of each burner is less than or equal to 5 million Btu per hour as 
specified in the operating permit, and in which each burner’s products of combustion 
does not come in contact with the products of combustion of any other burner.  The rule 
also contains certain exemptions such as burning of any fuel other than natural gas 
during natural gas curtailment for no more than 168 hours.  Units subject to the rule 
must comply with the NOx and CO limits listed in the following table.   
 

Table 2:  Rule 4306 NOx and CO Limits 
Operated on Gaseous Fuel Operated on Liquid Fuel 

NOx Limit 
Category 

Standard Option Enhanced Option 
CO 

Limit 
(ppmv) 

NOx Limit  CO Limit 
(ppmv) 

A. Units with a rated heat input 
equal to or less than 20.0 
MMBtu/hour, except for 
Categories C, D, E, F, G, H, 
and I units 

 
15 ppmv or 

0.018 lb/MMBtu 

 
9 ppmv or 

0.011 lb/MMBtu 

 
400 

 
40 ppmv or  

0.052 
lb/MMBtu 

 
400 

B. Units with a rated heat input 
greater than 20.0 
MMBtu/hour, except for 
Categories C, D, E, F, G, H, 
and I units 

 
9 ppmv or 

0.011 lb/MMBtu 

 
6 ppmv or 

0.007 lb/MMBtu 

 
400 

 
40 ppmv or  

0.052 
lb/MMBtu 

 
400 

C. Oilfield Steam Generators 15 ppmv or 
0.018 lb/MMBtu 

 
No option 

 
400 

40 ppmv or 
0.052 

lb/MMBtu 

 
400 

D.   Refinery units with a rated 
heat input greater than 5 
MMBtu/hr up to 65 
MMBtu/hr 

30 ppmv or 0.036 
lb/MMBtu 

 
No option 

 
400 40 ppmv or 

0.052 
lb/MMBtu 

 
400 

E.   Refinery units with a rated 
heat input greater than 65 
MMBtu/hr up to 110 
MMBtu/hr  

25 ppmv or 
0.031 lb/MMBtu 

 
No option 

 
400 40 ppmv or 

0.052 
lb/MMBtu 

 
400 

F. Refinery units with a rated 
heat input greater than 110 
MMBtu/hr 

5 ppmv or 
0.0062 lb/MMBtu 

 
No option 

 
400 

40 ppmv or 
0.052 

lb/MMBtu 

 
400 

G. Load-following units  15 ppmv or 0.018 
lb/MMBtu 

9 ppmv or 
0.011 lb/MMBtu 

 
400 

40 ppmv or 
0.052 

lb/MMBtu 

 
400 

H. Units limited by a Permit to 
Operate to an annual heat 
input of 9 billion Btu/year to 
30 billion Btu/year 

30 ppmv or 0.036 
lb/MMBtu No option 400 

40 ppmv or 
0.052 

lb/MMBtu 
400 
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Table 2:  Rule 4306 NOx and CO Limits (continued) 
Operated on Gaseous Fuel Operated on Liquid Fuel Category 

NOx Limit CO 
Limit 

(ppmv) 

NOx Limit  CO Limit 
(ppmv) 

I. Units 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 
greater than 5 MMBtu/hr, as 
specified in the Permit to 
Operate, and in which the 
products of combustion do 
not come in contact with the 
products of combustion of 
any other burner. 

30 ppmv or 0.036 
lb/MMBtu 

 
 
 
 
 

No option 

 
 
 
 
 

400 
 

40 ppmv or 
0.052 

lb/MMBtu 

 
 
 
 
 

400 

 
Other provisions contained in the rule include periodic source testing, monitoring, and 
recordkeeping.  Additionally, the rule also allows operators to comply with the emission 
limits of the rule through an Alternative Emission Control by achieving an aggregated 
emission level no higher than the aggregated emission level that would have resulted if 
each unit in operation were individually in compliance with the specified emission limits. 
 
B.  Summary of Proposed Amendments to Rule 4306 
 
Section 5.0 – Requirements 
 
Rule 4306 would be modified to address an EPA concern regarding the exemption from 
BACT and offset exemption to include provisions of start-up or shutdown in the Permit 
to Operate (PTO).  The modified provision would include a statement that modification 
of PTO 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).  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).”      
 
C. Existing Rule 4307 
 
The purpose of Rule 4307 is to limit NOx and CO emissions from boilers, steam 
generators, and process heaters.  The rule applies to any gaseous fuel or liquid fuel 
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fired boiler, steam generator, and process heater with a rated heat input of 2.0 million 
Btu/hr up to and including 5.0 million Btu/hr.       
 
The current rule does not apply to solid fuel fired units, dryers, glass melting furnaces, 
kilns, humidifiers and smelters where the products of combustion come into direct 
contact with the material to be heated, 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, and units used at a school.    
 
Units subject to Rule 4307 are to be certified that they comply with the NOx and CO 
emission limits specified in the rule.  For gaseous fuel-fired units the NOx limit is 30 
ppmv or 0.036 lb/MMBtu and 400 ppmv for CO.  For liquid fuel-fired units the NOx limit 
is 40 ppmv or 0.052 lb/MMBtu and 400 ppmv for CO.  Natural draft units operated in an 
oilfield or refinery, glycol reboilers, or low-use units, which are limited by Permit to 
Operate or Permit-Exempt Equipment Registration to operate at no more than 5.0 billion 
Btu per calendar year heat input, are not required to meet a specific emission limits. 
Operators of such units must either tune the unit in accordance with the rule procedure; 
operate the unit in a manner that maintains exhaust oxygen concentrations at less than 
or equal to 3.0 percent by volume on a dry basis; or certify the unit in accordance with 
the rule to comply with the applicable emission requirements.  Rule 4307 also contains 
provisions for equipment certification requirements, monitoring and testing, compliance 
determination, and recordkeeping requirements. 
 
D.  Summary of Proposed Amendments To Rule 4307 
 
Section 1.0 (Applicability):  The purpose of the rule would be modified so that in 
addition to NOx and CO emissions requirements, the rule would also limit emissions of 
oxides of sulfur (SO2), and particulate matter 10 microns or less (PM10) from boilers, 
steam generators, and process heaters. 
 
Section 3.0 (Definition):  A definition of “Public Utilities Commission (PUC) quality natural 
gas” would be added to the rule. 
 
Section 4.0 – Exemptions 
 
In Section 4.5, the exemption language pertaining to “units used at a school” would be 
modified to make such school units subject to the emission limits of the rule.  The current 
exemption will be in place until June 30, 2015.  On and after July 1, 2015, school units are 
to comply with the NOx and CO limits of Section 5.1.  Due to school funding restrictions, 
an earlier compliance date is not considered to be possible for all school districts. 
 
Section 5.0 – Requirements  
 
Section 5.1 would be revised to add NOx and CO limits for new and replacement units.  
Table 2 of Rule 4307 categorizes these units and lists the applicable dates.  District staff 
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believes burner technology that can meet 9 ppmv NOx is emerging.  Since it is not 
commercially available widespread the new limit would be met through attrition.  This 
provides operators the opportunity to obtain a useful service life from their equipment.  
Burner manufacturers have a lower, but longer-term demand for the 9 ppmv technology 
and are better able to respond compared to dealing with a sudden surge and then little 
or no further orders for a while. 
 
Further, after receiving comments on technical limitations for atmospheric units, Table 2 
of Rule 4307 has been modified.  As defined in the rule atmospheric units are gaseous 
fuel-fired units with a non-sealed combustion chamber in which the combustion air and 
flue gases are drawn through the unit without the use of a fan.  This design causes 
variations that cause difficulty in meeting a lower NOx limit.  New and replacement units 
that are atmospheric type would be required to meet 12 ppmv instead of 9 ppmv.  This 
provision is similar to that proposed by the South Coast Air Quality Management District 
for this category of untis. 
 
Section 5.3 would contain provisions to limit emissions of PM10 and SO2.  Units would 
be required to comply with one of the following three options: 
 

• Fire exclusively on PUC-quality natural gas, commercial propane, butane, or 
liquefied petroleum gas, or a combination of these gases; or   

 
• Limit fuel sulfur content to no more than five (5) grains of total sulfur per one 

hundred (100) standard cubic feet; or 
 

• Install and properly operate an emission control system that reduces SO2 and 
PM10 emissions by at least 95% by weight or limit exhaust SO2 to less than or 
equal to 9 ppmv corrected to 3.0 %O2.   

 
Section 5.5.3 would specify the requirements to monitor of SO2 and PM10 based on the 
system parameters and frequency option chosen by the operator and submitted to the 
APCO for approval.   
 
Section 5.4 will change the “Low-use Units” threshold from no more than 5.0 billion Btu per 
calendar year heat input to no more than 1.8 billion Btu per calendar year heat input.  This 
provision is similar to other air districts.  Also, on and after July 1, 2015. each atmospheric 
unit in an oilfield or refinery, each glycol reboiler, and each unit with a heat input greater 
than 1.8 billion Btu per calendar year shall comply with the emission requirements of 
Section 5.1.  This change would make Rule 4307 consistent with other California air 
district’s rules and considered to be an All Feasible Control Measure pursuant to the state 
Health and Safety Code. 
 
New Section 5.5 would establish the requirements to limit emissions of PM10 and SO2.  
Units would be fired only exclusively on PUC-quality natural gas, commercial propane, 
butane, or liquefied petroleum gas, or combination of such gases.  Liquid fuel use would 
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be allowed only during periods of PUC natural gas curtailment. 
 
Section 6.0 – Administrative Requirements 
 
Section 6.1 Recordkeeping would be modified to include required records for units firing on 
liquid fuel during PUC-quality natural gas curtailment and for start-up or shutdown.  
Section 6.2 Test Methods would include test methods for determination of total sulfur as 
hydrogen sulfide (H2S), oxides of sulfur, and PM10.  Also included are the calculation 
methods for determining the control efficiency of SOx and PM10 emission control system. 
 
The word “exemption” would be changed to “certification” in the last sentence of Section 
6.3.3.  This is a non-significant change to address a typographical error during the original 
adoption of Rule 4307.   
 
Section 7.0 – Compliance Schedule 
 
Group 3 would be added, to Table 2 – Compliance Schedule, to specify the full 
compliance deadline for units located at a school, natural draft units operated in an oilfield 
or refinery, glycol reboilers, and units with a heat input greater than 1.8 billion Btu per 
calendar year.  These units are required to be in full compliance by July 1, 2015.               
 
E.  Summary of Proposed New Rule 4320 
 
Operators have made great strides in achieving emission reductions in this source 
category.  Large capital and operating expenditures were dedicated in meeting the RACT 
limits of Rule 4306.  District staff understand that Rule 4320 would go above and beyond 
federal standards of reasonably available control technology to gain further emission 
reductions and have included special provisions to mitigate impacts in this rule. 
 
The first four section of Rule 4320, Section 1.0 Purpose, Section 2.0 Applicability, Section 
3.0 Definitions, are all similar to Rule 4306.  Rule 4320 would contain the following major 
provisions. 
 
Section 5.0 – Requirements 
 
Section 5.1 would provide three main Advanced Emission Reduction Options for rule 
compliance: 
 

1. Meet the specific NOx emission and the particulate matter control requirements; or  
  

2. Pay an annual emissions fee to the District and meet the particulate matter control 
requirements; or 

 
3. Limit fuel input to comply with the low-use unit provision specified in Section 5.5.  
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The NOx limits in Table 1 of the rule contain major categories with associated NOx levels 
and deadlines.  These categories include  
 

A)  Units with a total rated heat input greater than 5.0 MMBtu/hr to 20.0 MMBtu/hr,  
B)  Units with a total rated heat input greater than 20.0 MMBtu/hr,  
C)  Oilfield steam generators of all ratings and fuel types,  
D)  Refinery units of all ratings and fuel types,   
E)  Units at a wastewater treatment facility using less than 50% PUC quality fuel,  
F)  Small specialty units operated by a small producer, and 
G)  Low-use units limited by a Permit to Operate to an annual heat input between 

greater than 1.8 billion Btu/year to 30 billion Btu/year.   
 

These categories were created, after significant discussions with stakeholders, to 
recognize the operational and technical differences between the categories and to more 
specifically address those differences.  The last category is proposed to coordinate low-
use levels between Rule 4620 and 4307, which has a proposed low-use level of less than 
or equal to 1.8 billion Btu/yr.    
 
For four categories in Rule 4320 Table 1 there is also an option to comply with an 
Enhanced Compliance Schedule with an lower emissions levels.  This provision 
addresses the situation where some units can meet acceptably low levels in a quicker time 
under the Standard Schedule while other units may need a longer time but can reach 
lower limits using enhanced emission controls.  For example, an operator with a Category 
A unit can show full compliance with the Standard NOx limit of 9 ppmv by January 1, 2012 
or with an Enhanced  NOx level of 6 ppmv by January 1, 2014.    
 
Staged Enhanced Schedules were also developed for units that could reach intermediate 
levels in the near future and then later achieve lower limits with more advanced 
technology.  For example, oilfield generators may comply with an Initial NOx limit of 9 
ppmv by July 1, 2012 and then the final limit of 5 ppmv by January 1, 2014.  This allows 
operators to minimize their emissions by maximizing existing equipment and controls and 
then postponing larger capital investments for SCR or more advanced burners into the 
future.  The Staged Enhanced compliance schedule mitigates rule impacts and allows 
operators to take advantage of emerging technologies for more cost-effective controls and 
lower final emissions. 
   
Section 5.3 – Annual Emissions Fee 
 
The low level of emissions proposed in Table 1 of Rule 4320 will pose great technical 
issues for operators and may not be able to be achievable by all units due to space 
limitations, operational constraints and economic considerations.  Most of the affected 
units have typically had several levels of controls and can only reach the new limits with an 
Selective Catalytic Reduction (SCR) system or yet-to-be-developed 5 ppmv ultra-Low NOx 
burners.  To offset the technical uncertainty and higher costs associated with the proposed 
controls, the District developed the concept of an annual emissions fee.  Operators have 
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the option of paying an annual emissions fee based on the actual emissions of the unit 
during the previous calendar year.  These fees would be used by the District to purchase 
emission reduction at a better cost effectiveness rate than the proposed controls.  The first 
payment would be due in 2010 for the 2009 emissions.  Payments would continue 
annually until the unit demonstrated compliance with appropriate limits or was permanently 
removed from use in the District.   
 
To insure federal approvability, the emissions fee would be based on the total emissions 
from the units that do not comply with the applicable NOx limits, and not the difference 
between the actual and rule limits.  The emissions would be calculated using the NOx 
emission limit in the Permit to Operate, in lb/MMBtu, and the actual annual fuel usage, in 
MMBtu, for the past year.  The total annual fee would be calculated by multiplying the total 
emissions by a fee rate plus an administrative fee.   
 
The fee rate would be based on the cost of NOx reductions, in dollars per ton, as 
established pursuant to Sections 7.2 and 7.6 of District Rule 9510 (Indirect Source Review 
(ISR)), as adopted on December 15, 2005.  The emissions fee is capped to not exceed the 
cost effectiveness threshold for the Carl Moyer Cost Effectiveness as established by the 
applicable state law.  Currently, the ISR is able to produce the lowest cost reductions, so it 
is reasonable to use that rate for the emissions fee.  As more of the lowest cost reductions 
are funded, the situation may change and the Moyer threshold could become the lower 
value.  If that occurs, then the Moyer rate will be used for the emission fee calculations.  
Currently the ISR fee is $9,300/ton and the Moyer threshold is $16,000/ton. 
 
Provisions were added for units designated as complying with a Staged Enhanced 
Schedule to switch to an annual fee prior to the Final Compliance date.  This recognizes 
the possibility that the Final Limit may not be feasible for all units and provides an 
additional compliance option for these units.  This provision is conditioned on the unit 
meeting the Initial Emission limit and paying both past and future emissions fees.  The 
past fees will be based on the Fee Rate in place on the day the calculation is performed so 
it is likely to be higher than the fee for a unit which had been paying starting in 2010.  The 
reflects the fact that the District would have to buy the emission reductions at the future 
rate, not the lower rates that it would have enjoyed in the past.  The future annual 
payments, after the past fees payment, would be the same as for any other unit that was 
initially complying with the payment provision.  Given the technical uncertainty and 
compliance difficulty faced when meeting the Staged Enhanced limits, the modified fee 
option is considered a reasonable solution for compliance. 
 
Section 5.4 – Particulate Matter Control Requirements 
 
Section 5.4 would contain provisions to limit emissions of particulate matter (PM), as 
required by the District’s 2008 PM2.5 Plan.  Since PM emissions from these sources are 
primarily from the precursors, specifically NOx and SOx, rather than directly emitted PM, 
the PM controls will focus on controlling the precursors.  To that end, units would be 
required to comply with one of the following three options: 
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1. Fire exclusively on PUC-quality natural gas, commercial propane, butane, or 

liquefied petroleum gas, or a combination of these gases; or   
 

2. Limit fuel sulfur content to no more than five (5) grains of total sulfur per one 
hundred (100) standard cubic feet; or 

 
3. Install and properly operate an emission control system that reduces SO2 

emissions by at least 95% by weight; or limit exhaust SO2 to less than or equal to 9 
ppmv corrected to 3.0 % O2.  

  
The second fuel sulfur limit would allow a fuel with a similar sulfur content as PUC-
quality natural gas to be used.  This recognizes that initially high sulfur fuels may be 
scrubbed during processing and result in equivalent PM2.5 emissions as PUC quality 
natural gas. 
 
The third fuel sulfur limit is based on existing exhaust control efficiencies.  Because it 
may not be possible to control extremely dilute concentrations of SOx, staff have also 
included an optional limit of 9 ppmv.  This is equivalent to emissions which would be 
generated by a unit firing on PUC-quality natural gas. 
 
Liquid fuel would only be allowed during PUC quality natural gas curtailment and 
provided that it contains no more than 15 ppm of sulfur.     
 
The majority of units in this category are expected to already comply under first option 
since they burn PUC-Quality Natural Gas.  Units at refineries are primarily expected to 
be in compliance with the second option due to current controls in place on federal 
operating permits.  Some of the largest refiner units are already in compliance with the 
NOx limit due to changes made for Rule 4306, but needed additional time to add the 
SOx controls so a special schedule was included in Rule 4320.  To simplify testing and 
operational issues, all other units will demonstrate compliance with the SOx provisions 
at the same time as they comply with the NOx limits. 
  
Section 5.5 – Low-use Unit 
 
Section 5.5 would contain provisions for low use units limited to less than 1.8 billion Btu 
per calendar year heat input pursuant to a Permit to Operate provided the unit is installed 
prior to rule adoption date.  Such low-use units have a relatively high cost-effectiveness 
level since emissions are limited by fuel use restrictions and meeting the limit may mean 
replacing the entire unit.  The 1.8 billion Btu/year limit places these units in the same 
category as those in Rule 4307.   New units, however, would be expected to meet the 
applicable limits at the time of installation since the cost for the compliant new unit is not 
expected to be significantly different than the cost for a unit with higher emissions. 
Units currently limited to between 1.8 and 30 will have an extended compliance period to 
mitigate the impact of replacing or retrofitting these limited-use units.  Many of the units in 
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this category are vertical fluid heaters, which may not have retrofit burners available at this 
time, but for which such burners are being developed.  If the unit is replaced before that 
date, the new unit must comply with the applicable limits since the cost of the new units 
would be considered a replacement cost and not a compliance cost, thus improving cost-
effectiveness calculations.  For the purposes of this rule, a unit in defined as the boiler, 
process heater or  steam generator, and not the individual burner(s).  Replacement of an 
individual burner does not trigger the applicable emission limit.  A Compliance Deadline 
has been included, however, to ensure these unit don’t continue operations indefinitely. 
 
Section 5.6 – Start-up and Shutdown Provision 
 
Rule 4320 would contain startup and shutdown provisions similar to those in Rule 4306.  
The rule also provides that Permit to Operate (PTO) modifications solely to include start-up 
or shutdown conditions or replacement units installed for the sole purpose of complying 
with the requirements of this rule may be exempt from Best Available Control Technology 
(BACT) and emission offset requirements if the PTO modifications meet the requirements 
of Rule 2201 (New or Modified Stationary Source Review Rule) Section 4.2 (BACT 
Exemptions) and Rule 2201 Section 4.6 (Offset Exemptions).  This language has been 
previously approved by EPA and is similar to language in Rule 4703 (Stationary Gas 
Turbines) and Rule 4307 (Boilers, Steam Generators, and Process Heaters – 2.0 
MMBtu/hr to 5.0 MMBtu/hr). 
 
Section 5.7 – Monitoring Provisions 
 
Section 5.7 Monitoring Provisions are similar to Rule 4306 but add monitoring of SOx 
emissions.  Frequency and test methods for SOx monitoring have also been added, 
depending on the compliance option chosen.  Monitoring and testing for fuel SOx was 
based on annual fuel analysis reports, unless otherwise required by permit condition.  For 
the majority of units, fuel content is fixed.  For high-sulfur, variable, high-flow operations 
such as oil refineries, the sulfur content may be analyzed continuously as part of the 
operating permits.  In setting the monitoring, staff strove to minimize unnecessary 
paperwork while not overlooking potentially significant SOx sources. 
 
Section 6.0 – Administrative Requirements 
 
Recordkeeping includes a list of specific records that are to be maintained for five calendar 
years and made available to the APCO upon request and include required records for 
units firing on liquid fuel during PUC-quality natural gas curtailment.   These records are 
required to demonstrate compliance with the rule limits or to justify exemptions for low-use 
units, 
 
Test Methods that are used to verifying rule compliance are listed including test methods 
specific to oxides of sulfur and SOx emission control system efficiency.   
 
Section 7.0 – Compliance Schedule 
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The deadline to submit an Emission Control Plan is by January 1, 2010, the deadline for 
an Authority to Construct and the full compliance deadline varies in accordance with Table 
1 NOx Limits or Section 5.3 Annual Emissions Fee.    In setting the Compliance Deadlines, 
staff considered the level of effort needed for compliance, stakeholder recommendations, 
and emission reduction commitments in the attainment plans.  When necessary to 
generate additional reductions or mitigate impacts, Compliance Deadlines were extended.  
The use of the emissions fee may also allow a slightly extended compliance schedule for 
some units while still providing the District funding to generate emission reductions in the 
interim.  
 
 
III. CURRENT EMISSIONS AND EMISSIONS REDUCTION 
 
Base on the calculations detailed in Appendix B, the potential emissions reductions for 
Rule 4320 and Rule 4307 total 4.5 tons/day of NOx and 3.6 tons/day of SOx.  Please see  
Appendix B of this draft staff report for further details.   
 
 
IV. EMISSION 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). 
 
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. 
 
A combustion control system 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.  
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District source test results show units from 6 MMBtu/hr up to 182 MMBtu/hr with Ultra Low 
NOx burners and with or without FGR meeting less than 5 ppmv NOx.  District source test 
results also show units from 6 MMBtu/hr up to 220 MMBtu/hr with Ultra Low NOx burners 
and with or without FGR meeting less than 9 ppmv NOx. 
 
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).  EGT operate 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.   
 
The main issues associated with the SCR system is ammonia slip, or unreacted ammonia.  
Operating problems and ammonia emissions are generally prevented under specific 
conditions and operating limits as suggested by SCR manufacturers.  SCR systems use 
ammonia stored in aqueous form, anhydrous form, generated on demand, or released 
from urea. 
 
District source test results show units from 31 MMBtu/hr up to 142 MMBtu/hr with SCR 
systems are capable of emitting less than 3 ppmv NOx.   Such results are not necessarily 
typical, but demonstrate the feasibility of the proposed limits. 
 
Particulate Matter Post-Combustion Controls 
 
Post-combustion control devices remove pollutants from the flue gases downstream of the 
unit.  These controls are effective at removing PM, SO2, and NOx.  PM post-combustion 
controls include fabric filters, electrostatic precipitators (ESPs), and wet scrubbers.  SO2 
post-combustion controls include flue gas desulfurization and dry sorbent injection.   
 
ESPs use an electrical charge to separate the particles in the flue gas.  The ESP particles 
in the flue gas are then attracted to an oppositely charged plate or tube and collected to a 
hopper by vibrating the collection surface.  ESPs have been reported to achieve 99 
percent PM2.5 removal efficiency.  ESPs are not common to units affected by Rule 4306.   
 
Fabric filters known as a baghouse trap particulates in the flue gas before they exit the 
stack.  These cylindrical bags or flat envelope systems include a dust collection hopper 
and a cleaning mechanism for removal of the particulates.  Fabric filters are not 
recommended for units that use oil exclusively.  A baghouse downstream of an ESP 
provides high rates of PM2.5 removal.  Baghouses can capture up to 99.9 percent of total 
particulates.  Baghouses are not common to units affected by Rule 4306.   
 
Flue gas desulfurization typically uses lime or limestone as a sorbent to remove SO2 from 
the exhaust gas.  The two most common flue gas desulfurization scrubbers are wet and 
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spray dry.  Wet scrubbers have a reduction efficiency of greater than 90 percent and 
newer dry scrubbers are capable of achieving a reduction efficiency of near 90 percent.    
    
Currently there are a few crude oil-fired or field gas-fired steam generators operated in 
crude oil production facilities in the District that are required by permit condition to 
operate SO2 scrubbers or desulfurization equipment.  Other permitted units firing on 
natural gas or back-up distillate oil are not required to operate PM2.5 or SO2 control 
devices.  Control devices such as baghouses, electrostatic precipitators, and scrubbers 
are available, but they have not yet been demonstrated or achieved-in-practice for 
gaseous-fired or liquid-fired units.   
 
Units firing on natural gas, propane, liquefied petroleum gas, or low sulfur diesel tend to 
emit very low levels of PM2.5 and SO2.  AP-42 indicates that the uncontrolled total PM 
(condensable and filterable) is 0.007 pound per million Btu and uncontrolled SO2 is 
0.0006 pound per million Btu for boilers firing on natural gas.        
 
A large majority of the units that are already firing on PUC quality natural gas, propane, 
butane, or LPG would be in compliance with the proposed SO2 control requirements.  
Units firing on refinery gas or thermally enhanced oil recovery gas along with a mixture of 
such gases and PUC quality natural gas could comply by limiting the fuel gas sulfur 
content to the level being proposed in the draft rule.  Preliminary information obtained from 
some stakeholders indicate that the fuel gas sulfur content being proposed is currently 
being achieved without installing additional sulfur control systems.       
 
 
V. COST EFFECTIVENESS ANALYSIS 
 
Cost effectiveness will depend on the current level of controls, units size, fuel usage and 
final emission levels.  Some units have previously installed state-of-the-art controls and 
are in compliance with the most stringent emission limits and will therefore have no 
additional compliance costs.  For larger, full time units, SCR costs may be as low as 
$20,000 per ton.  SCR costs for smaller units, with lower total emissions, can be as high 
as $200,000.  To mitigate these costs, the District is proposing an option for an annual 
emissions fee, which was discussed above.  Also, compliance dates for some of the 
lower emission limits have been extended to allow additional time for technology 
development of new burners which are typically less expensive than SCR systems. 
  
The majority of these units are fired on PUC-quality natural gas or are able to meet the 
fuel sulfur limits based on existing controls so they will have no compliance costs.  The 
remaining units which will have to add sulfur controls at costs ranging from roughly 
$20,000 to $120,000 per ton with some operator estimates exceeding $200,000 per ton.   
The cost effectiveness analysis is located in Appendix C of this draft staff report.     
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VI. SOCIOECONOMIC ANALYSIS 
 
State law requires the District to analyze the socioeconomic impacts of any proposed 
rule or rule amendment that significantly affects air quality or strengthens an emission 
limitation.  District staff are conducting the socioeconomic analysis at this time, based 
on stakeholder input.  The socioeconomic analysis has been used to further refine the 
rule amendments.  The socioeconomic report will be published and presented to the 
public at a final rule workshop.  The final socioeconomic report will be presented to the 
District Governing Board, at a public hearing for adopting amendments to the rule, in 
order to disclose any potential economic impacts.   
 
 
VII. ENVIRONMENTAL IMPACTS 
 
Pursuant to the California Environmental Quality Act (CEQA), District staff investigated the 
likely environmental impacts of the proposed rule amendments and that information is 
attached to this staff report. 
 
 
VIII. RULE CONSISTENCY ANALYSIS 
 
Pursuant to state Health and Safety Code, Section 40272.2, District staff prepared a rule 
consistency analysis and that analysis is attached to this staff report. 
 
 
IX. REFERENCES 
 
1. San Joaquin Valley Unified Air Pollution Control District 2007 Ozone Plan, April 30, 

2007. 
 
2. Final Draft Staff Report for Rule 4306 (Boilers, Steam Generators, and Process 

Heaters – Phase 3), September 18, 2003. 
 
3. Federal Clean Air Act, Amended 1990. 
 
4. San Joaquin Valley Unified Air Pollution Control District, Rules and Regulations. 
 
5. Sheth, Atul and Tom Giel. “Understanding the PM-2.5 Problem.” Pollution 

Engineering On-line. March 2000. 
 
6. STAPPA (State and Territorial Air Pollution Program Administrators), ALAPCO 

(Association of Local Air Pollution Control Officials).  “Controlling Fine Particulate 
Matter Under the Clean Air Act: A Menu of Options”.  March 2006 
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SUMMARY OF COMMENTS AND RESPONSES 

FROM THE WORKSHOP HELD ON JULY 15, 16, AND 17, 2008 
 
 
EPA Comments:   
 
1. COMMENT:   The emission limits for existing units in R4307, Section 5.1, Table 1, limit 

NOx to 30 ppm for gaseous fuel and 40 ppm for liquid fuel.  South Coast AQMD Rule 
1146.1 limits NOx to 30 ppmv regardless of fuel.  The District should lower the 40 ppmv 
liquid fuel limit or explain why more stringent limits are not reasonably available. 

 
RESPONSE:  The 40 ppmv emission limit for liquid fuel is based on the ARB 
Determination of Reasonably Available Control Technology And Best Available Retrofit 
Control Technology For Industrial, Institutional, And Commercial Boilers, Steam 
Generators, And Process Heaters.  Use of  liquid fuel is restricted to natural gas 
curtailment periods.  Staff have not been able to determine a source for 30 ppmv liquid 
fuel burners and, given that such curtailments are rare, special exhaust controls such as 
SCR are not warranted for such low-use units. 
 

2.  COMMENT:  Subsection 6.2.7 specifies the test method ASTM D 6428-99 for the sulfur 
content of liquid fuel.  In 2006, EPA replaced ASTM D 6428-99 with ASTM D 6920-03 
for the alternative test method for measuring the sulfur content of diesel fuel at the 500 
ppmv level, and the alternative test method for measuring the sulfur content of gasoline 
(71 FR 16492).  Therefore, the reference to ASTM D 6428-99 in this section should be 
changed to ASTM D 6920-03. 

 
RESPONSE:  Section 6.2.7 of the proposed rule has been modified by including ASTM 
D 6920-03 in place of ASTM D 6428-99.   

 
3. COMMENT:   Section 5.5.3.1:  The first sentence of this section incorrectly refers to 

section 5.4.1.3.  The reference should be to section 5.3.1.3. 
 

RESPONSE:  The proposed rule has been corrected.   
 

 
ARB Comments: 
 

Due to the late posting of this draft, no comments were received from the ARB. 
Any comments received, will be included in the Final Staff Report. 
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Industry Comments: 
 
Comments were received from the following stakeholders: 
AERA Energy, LLC (AERA) 
Applied Utility Systems, Inc. (AUS) 
Big West of California, LLC (BWC) 
California League of Food Processors (CLFP) 
Chevron U.S.A., Inc. (CUSA) 
EnviroTech Consultants, Inc. (ETC)   
Fuel Tech (FT) 
Kern Oil & Refining Co. (KORC) 
Manufacturers Council of the Central Valley (MCCV) 
Plains LPG Services, L.P. (PLPG) 
Refiners Council (RC) 
San Joaquin Refining Company, Inc. (SJR)  
Tricor Refining, LLC (TR) 
Western States Petroleum Association (WSPA)  
 
3.  COMMENT:  Section 6.2 lists test methods to be used to verify compliance.  Additional 

test methods were proposed to be added.  (AERA) 
 

RESPONSE:  While it is not possible to include a comprehensive list of all applicable 
test methods, The Test Method Section does allow for other test methods as approved 
by the APCO and EPA.  Prior to source testing, a test protocol is approved by the 
APCO and any recommended methods can be reviewed at that time. 

 
4.  COMMENT:   Comments from workshop attendees indicated SCR technology is limited 

to certain application types and will not work in some other types of combustion 
applications.  We disagree and have first hand knowledge that all types of applications 
can use SCR technology to produce single digit NOx limits (2-9 ppm).  Of course, some 
are more cost-effective than others, but all types of applications can be made to work.  
Further, overall system energy consumption is quite often significantly less for an SCR 
based system when compared to an Ultra-Low NOx Burner system trying to make 
single digit NOx output.  (AUS) 

 
RESPONSE:  Comment noted.    
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5. COMMENT:   Urea is an acceptable alternative to anhydrous ammonia is correct.  
Commenter’s discussions with Agrium, one of the largest nitrogen product providers in 
North America and who operates a major facility in Sacramento, support the urea 
alternative because they fear the transportation restrictions on ammonia is only just now 
starting to hit the market. Enclosed was  an analysis that shows that urea for an SCR 
application can be a more cost effective option than ammonia to further assuage any 
concerns about urea voiced by a stakeholder.   (FT) 

 
RESPONSE:  Comment noted.    
 

6. COMMENT:  A comment was made by the District that SCONOx is a technology option 
that can provide superior NOx removal to SCRs. This technology by design over 
controls NOx, as can SCRs but SCRs are always built to match the limits required. With 
additional catalyst layers and fan push, if needed, SCRs can achieve lower NOx levels 
at an incremental cost addition that will be pennies on the dollar compared to SCONOx.  
The SCONOx technology is costly (platinum base catalyst), has high temperature 
moving parts that are wear and fail points, contrary to the manufacture claims it actually 
makes and releases ammonia (i.e. not an ammonia free process as advertized) and 
finally for every unit of NOx reduced, it emits 8 units of CO2, as a net GHG producer. 
Attached was a detailed discussion on SCONOx for your review.  (FT) 

 
RESPONSE:  The District does not endorse one control system over another.  Staff 
comments were merely noting source test results from the SCONOx systems in place in 
California.     

 
7. COMMENT:   Stakeholders in the South Valley were provided less than 3-days to 

review the draft rule and Staff Report before the July 17 final public workshop.  
Stakeholders in the Fresno Area had less than 24 hours to review the proposed Rule 
before their workshop.  (SJR, TR, RC) 

 
RESPONSE:   As was explained at the workshops, the meetings were delayed for 
several months to incorporate input from stakeholders during ongoing discussions, the 
last of which was only recently provided to the APCO.   Rather than ignore that input, 
the release of the draft rule was delayed.   There was approximately two weeks to 
comment following the workshops. 

 
8. COMMENT:  The District has not considered the costs associated with retrofitting all 

affected units with Selective Catalytic Reduction (SCR) requiring ammonia injection.  
The District has not considered the technological “infeasibility” of doing so.  Clearly, this 
rulemaking is not conforming to Guiding Principle # 4 outlined in the Board approved 
2007 Ozone Plan that states; “Achieve emission reductions in the most cost effective 
way possible to get the biggest bang for the buck.”  (SJR), (TR), (RC) 

 
RESPONSE:   Please see the Staff Report for cost-effectiveness Discussions and the 
Socioeconomic Analysis. 
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9. COMMENT:  The proposed rule goes beyond Reasonable Available Control 

Technology (RACT) and Best Available Retrofit Control Technology (BARCT) 
standards, and is even more stringent than Best Available Control Technology (BACT) 
which applies to “new” equipment not to “existing” equipment.  To satisfy the 
requirements of the H&SC and the 2008 Ozone Plan the District only needs to control 
sources down to RACT/BARCT.  (SJR, TR, RC) 

 
RESPONSE:   To satisfy state and federal requirements, the District must employ all 
feasible technology and even with those controls, is not able to demonstrate compliance 
with the old federal ozone standard by 2017.  As one of the three areas in the United 
States with the worst air quality, half-way measures are not acceptable to protect public 
health. 
 

10. COMMENT:  Table 1, Refinery Units:  Refineries combust vapor recovery gas, oilfield 
gas and other gases that are at least 50% non-PUC gas.  Refinery Units should also 
have the benefit of a 4th Category for any “Units firing on at least 50% non-PUC gas”.  
Refinery Fuel Gas is a unique gas common only to refineries and each refinery may 
even have refinery fuel gases that are very diverse from refinery fuel gases generated 
by other refineries.  For this reason, combustion units fired on refinery fuel gas should 
have its own category on Table 1 allowing for a NOx limit of 20 ppm.  (SJR, TR, RC) 

 
RESPONSE:  At the workshops, Refinery Council representatives were asked if the 
proposed limits and compliance deadlines for those two categories would work for the 
refinery units.  To date, the Council has not accepted that suggestion and instead 
continues to propose the 20 ppmv limit for NOx, based on retaining older, cheaper 
natural draft burner technology rather than modern, low-emission burner systems. 
 

11. COMMENT:   Staff Report Rule 4320 & 4306 page 13, Sec. VI states that the 
socioeconomic report will be published and presented to the public at a final workshop.  
The socioeconomic impact report has not been presented.  When will this report be 
presented to the public?  (SJR, TR, RC) 

 
RESPONSE:   The report will be available with the proposed rule package.  It is based 
on an earlier draft of the rule and was used to justify some of the provisions in the latest 
draft so it has limited use in evaluating the proposed provisions.  Due to the emphasis 
on incorporating stakeholder concerns into the rule, the draft was not available in time 
for the workshop. 
 

12. COMMENT:  Staff Report states that District staff will investigate the likely 
environmental impacts later in the rule development process.  The Rule is already late 
in the rule development process.  When will the CEQA be conducted and presented to 
the public and will the ammonia issue be addressed?  (SJR, TR, RC) 
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RESPONSE:   The Initial study will be part of the Board package and has undergone 
public review as part of the CEQA process.  A discussion of the use of ammonia for the 
SCR is included in that analysis, as it has been in past analyses.  In general, the 
hazards and emissions associated with the transportation and use of such materials are 
small compared to the air quality benefits received.  Ammonia is widely used as a 
refrigerant, fertilizer and cleaning agent and its safety is strictly controlled by OSHA 
guidelines and practices. 
 

13. COMMENT:  The 2007 Ozone Plan did not include SOx and PM in the NOx only control 
measure for this rulemaking.  SOx and PM controls should be removed from the 
proposed rule.  (SJR, TR, RC) 

 
RESPONSE:   As has been stated on several occasions, SOx and PM are not 
considered to be ozone precursors in the San Joaquin Valley Air Basin and that is why 
they are not addressed in the 2007 Ozone Plan Control Measure.  The 2008 PM2.5 
Plan, clearly identifies these pollutants as secondary particulate pollutants whose 
control is required by federal law. 
 

14. COMMENT:  AERO is not a viable option as proposed.  The proposed rule limits should 
not be set at or lower than BACT levels.  Compliance will not be cost effective or even 
technologically feasible which will force stakeholders to pay an AERO fee.  This fee 
should not be required in advance of any compliance deadlines.  The fee payment 
should be paid in conjunction with the compliance deadlines.  (SJR, TR, RC) 

 
RESPONSE:    The annual emission fees have been revised and now reflect a rate of 
what the emission reductions cost for the District to obtain.  The fee option is meant to 
be a lower cost option for operators who believe that either the controls are too 
expensive or who want some extra time for the latest technology to mature and produce 
more cost effective control options.    

15. COMMENT:  It was clearly evident, at the recent Workshop, that many stakeholders 
continue to have numerous unresolved issues associated with proposed Rule 4320.  
The rule should not go to receive and file in August and further to the Governing Board 
in September.  It is imperative that more time be given to work out these issues.  (SJR, 
TR, RC) 

 
RESPONSE:   The District has patiently delayed the last workshop for several months 
to provide time to meet with stakeholders, listen to their suggestions, and craft new rule 
language that mitigates impacts while still maximizing emission reductions.  Many 
issues have been positively resolved in a cooperative effort that has led to a tight but 
fair rule.  Because of Governing Board directions in their approval of the Ozone and 
PM2.5 Plans, it is not possible to delay the process any longer.  
 

16. COMMENT:  We recommend a sunset on the payment of the annual fee at 10 years 
consistent with the District’s cost effectiveness analysis.  Additionally, the administrative 
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fee should be included in the current fee program and not added at 4% of the total.  
(PLPG, KORC, RC)      

 
RESPONSE:   The fee would sunset when the unit is either removed from service or 
meets the appropriate emission limit.  It does not make sense to stop paying a fee past 
a certain time if the unit is still emitting pollution at a much higher limit than a unit which 
actually meets the emission limits.    
 

17. COMMENT:  Units that attempt to achieve compliance with the emission levels in Table 
1, Section 5.2 and do no attain the NOx ppm limit at the designated time are out of 
compliance according to this rule.  We recommend the emission fee and Emission 
Control Plan coincide with the NOx compliance schedule.  At a scheduled NOx ppm 
compliance date, a unit should be able to stay compliant by starting to pay the fee 
option if emission compliance can not be achieved.  (PLPG, RC, BWC, RC)       

 
RESPONSE:   A provision has been added to allow units designated under the Staged 
Enhanced Schedule to retroactively pay the emissions fee if they meet the Initial 
emissions limit but not the Final emissions limit.  This is to recognize the difficulty that 
some units may have in meeting the Final limit while still ensuring equity with those 
units that are initially designated to pay the fee.  Please see the rule for details. 
   

18. COMMENT:  It is requested that the District revise the compliance deadlines in Table 1 
of the proposed rule from January 1 to July 1 of the given year.  The additional time is 
particularly critical in meeting the compliance options with early deadlines, such as the 7 
ppmv NOx limit in 2010, for oilfield steam generators.  (CUSA, WSPA ETC) 

 
RESPONSE:  District staff concur.  Rule 4320 Table 1 has been modified significantly 
and includes a change from January 1 to July 1 for the earlier compliance deadlines.  
The 2013 and 2014 dates are unchanged since those dates represent such a long lead 
time and later dates would impact ozone compliance.  Please refer to the rule for 
details.   
 

19. COMMENT:   The  District has assumed the SO2 exhaust emissions limit of 9 ppmw is 
equivalent to a fuel sulfur content of 5 grains/100 scf, which does not appear to be 
accurate.  We believe the 9 ppmw limit should be changed to at least 25 ppmw since it 
correlates more closely to a fuel sulfur content of 5 gr-S/100 scf, and is more consistent 
to the 30 ppmw-SO2 specified by the District BACT guideline 1.2.1.  (CUSA, WSPA) 

 
RESPONSE:  The corresponding SO2 exhaust limit should have stated 9 ppmv and not 
9 ppmw.  The proposed rule has been modified to reflect this correction.     
 

20. COMMENT:  For consistency with the changes made to Section 5.4 of the proposed 
rule, please revise Attachment A by removing the references to particulate control 
equipment (baghouses, electrostatic precipitators, scrubbers), and the associated 
monitoring requirements.  (CUSA, WSPA)   
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RESPONSE:  The proposed rule has been changed by removing Attachment A.  
Operators that choose to comply with Section 5.4.1.3 by installing and operating a 
control device with 95% reduction will submit specific operational characteristics for 
monitoring that are recommended by the manufacturer to the APCO for approval.     
 

21. COMMENT:  The proposed particulate matter controls would require implementation of 
fuel gas sulfur treatment or post-combustion SO2 controls at our refinery.  However, the 
rule as written would require compliance immediately upon rule adoption.  We request 
the District establish a compliance deadline of January 1, 2014 for the particulate matter 
controls, to allow appropriate time required for necessary engineering studies, design, 
acquisition, construction, and permitting of either additional fuel gas sulfur treatment 
systems or post-combustion SO2 controls.  (BWC, RC) 

 
RESPONSE:    The rule has been revised to extend the compliance date.  Because the 
affected units are large units greater than 110 MMBtu/hr, a 2012 deadline is proposed 
rather than the suggested 2014, to eliminate these significant emissions as soon as 
practical.  
 

22. COMMENT:  To more equitably allocate costs under the Annual Emissions Fee, we 
recommend that the NOx emissions factor be based on each unit’s actual emission rate 
during the previous calendar year, rather than be based on the NOx emission limit 
established in the Permit to Operate.  (BWC, RC) 

 
RESPONSE:   The permitted emission rate is the easiest to determine and enforce for 
both the District and the operator.  Operators may officially lower their limits if actual 
rates are significantly lower than permitted levels. 
 

23. COMMENT:    At the workshops, it was suggested that the emissions fee be calculated 
based on twice the difference between the actual and rule level rather than the 
difference between the actual levels and zero.   Operators of refinery units would 
essentially be required to offset emissions by over 250% of permitted emissions.  The 
fee assessed for refinery units would therefore be grossly disproportionate when 
compared to their emissions levels and refiers oppose this calculation method.  (BWC, 
RC)  

 
RESPONSE:   The workshop proposal for that calculation was not incorporated.  Please 
see the rule for the details of the calculation. 
 

24. COMMENT:  Section 5.3.5 to require operators of units for which annual emissions fees 
are paid to certify annually that the units meet RACT control requirements.  We 
understand that this is an federal requirement ,  however the proposed annual 
certification is not an appropriate means of satisfying this condition.  The definition of 
RACT, may change over time and the District has provided no guidance on how an 
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operator of an individual unit can make such a determination.  For this reason, we 
recommend this section be deleted from the proposed rule.  (BWC, RC) 

 
RESPONSE:   It is a federal requirement whose removal would invalidate the use of the 
fee provision.  No change is proposed. 
 

25. COMMENT:  Based on language in Section 5.1.1 and Section 5.1.2, fees paid under 
the fee option will be terminated when compliance with the Section 5.2, Table 1 
specified NOx limit is demonstrated.  For units designated as complying with the rule 
requirements exclusively through fees, the fees will presumably continue until such time 
that the unit achieves compliance with the milestone NOx limit for the given equipment 
category.  We request that the District confirm our conclusion or explain how AERO 
fees will ultimately be terminated.  (WSPA) 

 
RESPONSE:   Additional rule language has been added to cover units which meet 
applicable limits and wish to cease paying the annual fee.  Please see the rule language 
for details. 
 

26. COMMENT:  As was discussed at the Modesto Workshop in Modesto thermal fluid 
heaters lack available retrofit technology to met the proposed limits by the draft 
deadlines.  The units currently fall in the category where they are restricted by permit to 
a heat input of no more than 30 billion BTUs/year and must have emission controls 
which restrict NOx.   Changing the heat input range in Category E to include units up to 
30 billion Btu/year units should provide sufficient time for the technology to be 
developed by the January 1, 2014 compliance date. (MCCV, CLFP) 
 
RESPONSE:  The suggestion has been incorporated.  Please see rule language for 
details.  
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APPENDIX B 
EMISSIONS REDUCTION CALCULATIONS FOR RULES 4306, 4307, AND 4320 

 
 
I.    Summary 
 
As shown in this analysis, the proposed amendments will result in total emission 
reductions of 4.5 tons NOx/Day and 3.6 tons SOx/day. 
 

Table B-1 Emission Summaries 

Rule NOx Baseline 
(tons/day) 

NOx Reductions 
(tons/day) 

SOx Baseline 
(tons/day) 

SOx Reductions 
(tons/day) 

4320 7.1 3.3 4.9 3.6 
4307 1.8 1.2 Not calculated 0.0 
Totals 8.9 4.5 4.9 3.6 

 
 
II.  Emissions Reductions for NOx – Rule 4320 
 
District staff used the Permit Database to identify the number of boilers, steam 
generators, and process heaters as well as the rated heat input of each unit so they 
could be appropriately distributed in the range of rated heat inputs for which different 
emission limits are established.  There are approximately 1,176 permitted boilers, steam 
generators, and process heaters that would be affected by amendments to Rule 4320.    
 
The NOx emissions reductions, as shown in the Emissions Reduction Calculation 
Tables B-2 and B-3, are derived for two scenarios.  Reductions in the first scenario, 
Table B-2, were calculated with the assumption that the affected units would comply 
with the standard limits in Rule 4320.  The second scenario, Table B-3, reductions were 
calculated assuming that the affected units would comply with the applicable enhanced 
limits in Rule 4320.  District staff identified 50 units that currently meet the applicable 
proposed emission limit in Rule 4320.  No additional reductions were assumed to occur 
from these units in either of the two scenarios. 
 
The Current Emissions of the affected units was calculated in based on the assumption 
that all units were meeting the current NOx limits in the rule.  Based on the Emission 
Inventory data, the oilfield steam generators and refinery units were assumed to be 
operated at 75% of their maximum rated heat input capacity while all other units were 
assumed to operate at 50% capacity.   The New Emissions were calculated in the same 
manner but assuming the units met the applicable proposed NOx limits in new Rule 
4320.  Again, no emission reductions were assumed for the 50 units currently operating 
at less than 5 ppmv NOx.   
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Based on the calculations shown in Table B-2, the proposed controls would result in 
emission reductions of 3.3 tons of NOx/day.  This is a reduction of 46.5% from the 
calculated baseline of 7.1 tons of NOx/day.   
 
The 2007 Ozone Plan had a 2011 baseline of 4.6 tons of NOx per day with a 
commitment to reduce emissions by 0.71 tons NOx/day or 15%.  To effectively compare 
the two baselines, the calculated percent reduction is multiplied by the Plan baseline. 
 Normalized emission reduction =  4.6 tons per day NOx x 46.5% 
            =  2.1 tons per day NOx  
 
Therefore the proposed controls satisfies the 2007 Ozone Plan commitment of 0.71 
tons NOx/Day and provides a surplus reduction of 1.2 tons NOx/day.    
 
The Table B-3 calculations were based on the same assumptions but assumed that the 
operators would choose to comply with the Enhanced schedules.  This would result in 
an emission reduction of 3.9 tons NOx/day which is an additional 0.6 tons NOx/day.  
This would represent the maximum reductions which would be expected from Rule 4320 
implementation. 
 
 
III.  Emissions Reductions for SO2 – Rule 4320  
 
Rule 4320 Section 5.4 (Particulate Matter Control Requirements) gives operators three 
options to comply with the particulate matter controls: 
 

1. Fire exclusively on PUC-quality natural gas, commercial propane, butane, or 
liquefied petroleum gas, or a combination of these gases; or   

 
2. Limit fuel sulfur content to no more than five grains of total sulfur per one 

hundred standard cubic feet; or  
 

3. Install and properly operate an emission control system that reduces SO2 emissions 
by at least 95% by weight; or limit exhaust SO2 to less than or equal to 9 ppmv 
corrected to 3.0% O2.   

 
Staff believe the majority of units would comply with Options 1 and 2 since these units 
are either fired with PUC quality natural gas or propane, or at facilities which have fuel 
sulfur scrubbers as part of their operation.  No additional reductions are expected from 
these units.  SO2 emission reductions would, however, be achieved if an operator 
chooses to comply with option 3 and installs and operates an emission control system.   
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District staff identified approximately 230 permitted boilers, steam generators, and 
process heaters that may need to install and operate an emission control system 
reducing SO2 emissions by at least 95%.     
 
The SO2 emissions reductions, Table B4, assume the emissions are reduced from an 
uncontrolled level of 300 ppmv to 80 ppmv H2S which is the equivalent of the sulfur 
content of PUC quality natural gas.  Calculations were performed using capacity factors 
of 75% and 50% for the entire group.   
 
Because these units are primarily oilfield steam generators or refinery units, they would 
most likely be operated at the higher capacity factor of 75%.  This would result in 
emission reductions of 5.4 tons of SO2/day.  This is a reduction of 73.9% from the 
calculated baseline of 7.3 tons of SO2/day.  
 
 
IV.  Emissions Reductions for NOx – Rule 4307  
 
NOx emission reductions from Rule 4307 would be achieved by replacing and retrofitting 
school boilers, steam generators, and process heaters that are currently exempt by Rule 
4307.  Additionally, emissions reduction would come from units with a heat input between 
1.8 billion and 5.0 billion Btu per calendar year; atmospheric units in an oilfield or refinery; 
and glycol reboilers.    
 
District consultant Pacific Environmental Services, Inc. (PES) prepared a report titled 
Emission Inventory Improvements For Selected Source Categories: External Combustion 
Boilers, Steam Generators and Process Heaters.  In the report,  PES stated that 
approximately 4% of the affected units use less than 1.8 billion Btu per calendar year heat 
input.  Four percent of the 1,179 total affected units, estimated at when Rule 4307 was 
adopted, would equal 47 operating at less than 1.8 billion Btu/year.   
 
District staff also estimated that approximately 101 units qualified for the 5.0 billion Btu per 
calendar year fuel usage limit.  Subtracting these 47 units from the 101 low use units at 
5.0 billion Btu per calendar year heat input equals 54 units with fuel inputs between 1.8 
billion Btu/year and 5.0 billion Btu/year.  
  
In addition to these 54 low-use units, District records indicate there are 8 glycol reboilers, 
27 atmospheric heater treaters, and 380 units at schools.  Table B-5 details the 
calculations for these units assuming a current uncontrolled NOx emission level of 82 
ppmv NOx and a final level of 30 ppmv of NOx.  It was assumed that school units 
operate at 55% of rated capacity and the other units operate at 75% of their rated 
capacity.   
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Based on these assumptions, total estimated NOx emissions are 1.8 tons per day.  The 
total estimated NOx emissions reductions are 1.2 tons per day or 64.2% of the initial 
baseline.     
 
No calculations are made for units installed to meet the 12 ppmv and 9 ppmv emission 
limits since that will depend on unit turnover.  Such calculations may be provided in the 
future as the final equipment registrations are received and the emissions inventory is 
updated. 
 
In the 2008 PM10 Plan, estimated that total NOx emissions from this category (all units 
rated between 2.0 and 5.0 MMBtu/hr) was 3.78 ton/day (winter 2009 average).  Final 
reductions were not presented in the Plan since they will occur after the 2014 deadline. 
As is shown in this analysis, the proposed rule would achieve NOx emissions reduction 
of 64.2% of the calculated baseline.  Applying this percent reduction to the planning 
baseline produces a Normalized emission reduction: 
 

Normalized emission reduction = 3.78 ton NOx/day x  64.2% 
= 2.4 ton NOx/day reduction 

 
This number may be applied to the final emissions inventory and used in future plan 
updates. 
 
 
V.  Emissions Reductions for SOx – Rule 4307  
 
According to the District records, a large majority of the units are already firing on PUC 
quality natural gas, propane, butane, or LPG and would be in compliance with the 
proposed SO2 control requirements, and therefore would not have any additional 
compliance costs.  If a unit units is fired on refinery gas or thermally enhanced oil recovery 
gas along with a mixture such gases and PUC quality natural gas, that unit could comply 
by limiting the fuel gas sulfur content to the level being proposed in the draft rule.  
Preliminary information obtained from some stakeholders indicate that the fuel gas sulfur 
content being proposed is currently being achieved without installing additional sulfur 
control system, and therefore no additional costs are anticipated to comply with SO2 
requirements.       
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Table B-2  NOx Emissions Reduction Calculation for Rule 4320 Standard Limits 

Category Category # of Units 
Total 

MMBtu/hr 
Operating 
Capacity

Current 
ppmv

Current 
lb/MMBtu

Current 
Emission 

(tpd) 
New 
ppmv

New 
lb/MMBtu

New 
Emission 

(tpd) 
Reduction 

(tpd) 

Reduction 
by 

Category 
(tpd) 

> 5 to 20.0 
MMBtu/hr A 374 6,128.99 0.50 15 0.018 0.662 9 0.011 0.405 0.257   

Units 
currently < 5 

ppm A’ 4 47.27 0.50 5 0.0062 0.002 5 0.0062 0.002 0.000   
                       0.257

> 20.0 
MMBtu/hr B 283 18,103.13 0.50 9 0.011 1.195 7 0.008 0.869 0.326   

Units 
currently < 5 

ppm B’ 46 2,466.02 0.50 5 0.0062 0.092 5 0.0062 0.092 0.000   
                       0.326

Oilfield Steam 
Generators C 1 6 107.50 0.75 15 0.018 0.017 9 0.011 0.011 0.007   

  C 2 232 16,196.86 0.75 15 0.018 2.624 7 0.008 1.166 1.458   
  C 3 209 11,475.20 0.75 15 0.018 1.859 12 0.014 1.446 0.413   

  C 3 209 11,475.20 0.75 12 0.014 1.446 9 0.011 1.136 0.310   
                       2.187
Refinery Units D 1 31 361.70 0.75 30 0.036 0.117 9 0.011 0.036 0.081   

  D 2  39 2,126.35 0.75 25 0.031 0.593 6 0.0074 0.142 0.452   
  D 3  2 409.00 0.75 5 0.0062 0.023 5 0.0062 0.023 0.000   
                       0.533

  TOTAL 1,176     7.09   3.88 3.30 3.304
                  Percent Reduction  46.5%   

Percent Reduction = (Reductions / Current Emissions) * 100 = (3.30 / 7.09) * 100 = 46.5% 
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Table B-3  NOx Emissions Reduction Calculation for Rule 4320 Enhanced Limits 

Category Category #Units 
Total 

MMBtu/hr 
Operating 
Capacity

Current 
ppmv 

Current 
lb/MMBtu

Current 
Emission 

(tpd) 
New 
ppmv

New 
lb/MMBtu

New 
Emission 

(tpd) 
Reduction 

(tpd) 

Reduction 
by 

Category 
(tpd) 

> 5 to 20.0 
MMBtu/hr A 374 6,128.99 0.50 15 0.018 0.662 6 0.0074 0.272 0.390   

Units currently 
< 5 ppm A’ 4 47.27 0.50 5 0.0062 0.002 5 0.0062 0.002 0.000   

                        0.390
> 20.0 

MMBtu/hr B 283 18,103.13 0.50 9 0.011 1.195 5 0.0062 0.673 0.521   
Units currently 

< 5 ppm B’ 46 2,466.02 0.50 5 0.0062 0.092 5 0.0062 0.092 0.000   
                        0.521

Oilfield Steam 
Generators C 1 6 107.50 0.75 15 0.018 0.017 6 0.0074 0.007 0.010   

  C 2 232 16,196.86 0.75 15 0.018 2.624 9 0.011 1.603 1.020   
  C 2 232 16,196.86 0.75 9 0.011 1.603 5 0.0062 0.904 0.700   
  C 3 209 11,475.20 0.75 15 0.018 1.859 12 0.014 1.446 0.413   

  C 3 209 11,475.20 0.75 12 0.014 1.446 9 0.011 1.136 0.310   
                       2.453
Refinery Units D 1 31 361.70 0.75 30 0.036 0.117 6 0.0074 0.024 0.093   

  D 2  39 2,126.35 0.75 25 0.031 0.593 9 0.011 0.211 0.383   
  D 2  39 2,126.35 0.75 9 0.011 0.211 5 0.0062 0.119 0.092   
  D 3  2 409.00 0.75 5 0.0062 0.023 5 0.0062 0.023 0.000   
                       0.568

  TOTAL 1,176 66,383.93    7.09   3.25 3.93 3.93
                  Percent  Reduction 55.4%   

Percent Reduction = (Reductions / Current Emissions) * 100 = (3.93 / 7.09) * 100 = 55.4% 
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Table B-4  SO2 Reduction Calculation for Rule 4320  

Total # 
of Units 

Rated 
Heat Input 
MMBtu/hr 

Capacity 
Factor Hours/yr 

Uncontrolled 
EFA, 

lb/MMBtu 

Uncontrolled 
SO2 emissions 

tons/day 

Controlled 
EFB, 

lb/MMBtu 

Controlled SO2 
emissions, 
tons/day 

SO2 
Reduction 

ton/day 
230.0 12827.9 75% 8760 0.0633 7.31 0.0169 1.95 5.36 
230.0 12827.9 50% 8760 0.0633 4.87 0.0169 1.30 3.57 

AUncontrolled EF = 0.0633 lb SO2/MMBtu based on assumption of uncontrolled 300 ppmv S (measured as H2S) in fuel gas  
BControlled EF = 0.0169 lbSO2/MMBtu based on limit of 80 ppmv S (measured as H2S) in fuel gas  

 
 
 

Table B-5  Calculated Emissions Reductions from Rule 4307 

 #Units 
Total 

MMBtu/hr 
Operating 
Capacity 

Current 
ppmv 

Current 
lb/MMBtu 

Current 
Emission 

(tpd)  
New 

ppmv 
New 

lb/MMBtu

New 
Emission 

(tpd)  
Reduction

s (tpd) 
Natural Draft Units 27 92.55 0.75 82 0.1 0.083 30 0.036 0.030 0.053 
Glycol Reboilers 8 33.9 0.75 82 0.1 0.031 30 0.036 0.011 0.020 

School Units 380 1900 0.55 82 0.1 1.254 30 0.036 0.451 0.803 
Low Use Units >1.8 54 469.2 0.75 82 0.1 0.422 30 0.036 0.152 0.269 

Total 469     1.79   0.644 1.15 
      Percent  Reduction 64.2%  

Percent Reduction = (Reductions / Current Emissions) * 100 = (1.15 / 1.79) * 100 = 64.2% 
The PM10 Plan baseline (2006) emission inventory for boilers, steam generators, and process heaters is 8.6 tons/day   
Percent Reduction = Total Reductions divided by Total Current Emissions multiplied by 100 = 1.15/1.79 x 100 = 64.2%   
Total Emissions Reduction based on PM10 Plan baseline (2006) emissions inventory = 2.59 tons per day    
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APPENDIX C 
COST EFFECTIVENESS ANALYSIS 

 
I. INTRODUCTION   
 
The California Health and Safety Code 40920.6(a) requires the San Joaquin Valley 
Unified Air Pollution Control District to conduct both an "absolute" cost effectiveness 
analysis and an incremental cost effectiveness analysis of available emission control 
options prior to adopting each Best Available Retrofit Control Technology (BARCT) rule. 
 The purpose of conducting a cost effectiveness analysis is to evaluate the economic 
reasonableness of the pollution control measure or rule.  The analysis also serves as a 
guideline in developing the control requirements of a rule. 
 
 
II. SUMMARY AND CONCLUSION 
 
A. Absolute Cost Effectiveness Analysis  
 
Absolute cost effectiveness examines the cost of reaching the proposed emission limits 
using the current emissions as a baseline.  Cost effectiveness is calculated as the 
added annual cost (in $/year) of a control technology or technique, divided by the 
emission reduction achieved (in tons reduced/year).  The annual costs include 
annualized capital equipment costs and engineering design costs plus the annual labor 
and maintenance costs.  Higher cost numbers are typically for smaller, low-use units 
since the annual costs result in relatively lower emission reductions.  The analysis 
shows that the cost effectiveness values improve for larger units, units with a higher 
operating capacity factor, and more restrictive NOx limits relative to the current limits.   
 
The detailed analyses showing the costs for installed capital equipment, electricity, fuel, 
and operations and maintenance costs are shown in Tables C-2 to C-20.   Results are 
summarized in Table C-1, below.  The Rule 4320 Advanced Emission Reduction Option 
(AERO) limits are meant to be technology forcing and may not be possible for all units 
to achieve.  The controls required to reach the final NOx emission levels are either 
Selective Catalytic Reduction (SRC) or Ultra-Low NOx Burners (ULNB).   As 
summarized in Table 1, cost for these controls can be very high and may not be 
possible due to technology limitations, space limitations that would prevent installation 
of the control equipment, or the high cost of the emission controls.  As discussed in the 
Staff Report, an option for operators to pay a lower-cost emission fee is included in the 
rule to mitigate the cost and technological uncertainty of the proposed limits. 
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Table C-1  Cost Effectiveness Summary 
Compliance Scenario Average Cost 

Effectiveness 
($/ton) 

Absolute Cost 
Effectiveness Range 

($/ton) 
RULE 4230   
SCR (15 ppmv to 5 ppmv) $22,000 to $37,000 $11,000 to $81,000 
SCR (9 ppmv to 5 ppmv) $60,000 to $90,000 $26,000 to $200,000 
SCR (5 ppmv)  
Stakeholder info $51,000 to $69,000 $29,000 to $240,000 

ULNB (30 ppmv to 9 ppmv) $8,600 to $13,000 $6,600 to $19, 000 
Refinery (30 ppmv to 9 
ppmv) – Stakeholder info $25,000  

Refinery (30 ppmv to 5 
ppmv) – Stakeholder info $134,000 $86,000 to $180,000 

ULNB (15 ppmv to 9 ppmv) $31,000 to $46,000 $23,000 to $67, 000 
ULNB (15 ppmv to 9 ppmv) 
- Stakeholder info $41,000  $22,000 to $68,000  

SOx Controls – Stakeholder 
info  $89,000 $21,000 to $89,000 

RULE 4207   
Low NOx (82 ppmv to 30 
ppmv) $12,000 to $18,000 $10,000 to $23,000 

ULNB (30 ppmv to 9 ppmv) 
new unit $100,000 $58,000 - $130,000 

ULNB (30 ppmv to 9 ppmv) 
retrofit burner $7,700 $3,300 - $16,000 

Note:  The Average Value is the average for the range of units with a spread indicating 
the different fuel usages that were analyzed.  The Absolute Value is the lowest and 
highest values calculated under that compliance scenario and typically represent the 
cost for a large, high-use unit and a small, low-use unit.  All values were rounded to two 
significant digits due to uncertainty in the data and variations between units. 
 
B. Incremental Cost Effectiveness 
 
Incremental cost effectiveness (ICE) is indicates the additional cost for further 
controlling a unit from the proposed limit to the lowest possible level.  Costs are 
evaluated similar to absolute costs but are only calculated for the controls and 
reductions beyond what is required to comply with the rule.  ICE does not reveal the 
emission reduction potential of the control options, but examines the more stringent 
options which were not considered to be cost effective.   Due to the increased costs and 
marginal emission reductions, the ICE calculations are typically much higher cost 
effectiveness than the absolute cost effectiveness values are not directly comparable.   
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The incremental cost effectiveness analysis result would be similar to those shown in 
Tables C-4 and C-5.   For the ICE analysis, the emission reduction is the difference 
between the proposed 9 ppmv and going to a 5 ppmv.  Those tables show that the cost-
effectiveness for the smaller units.  Table C-18 to C-20 detail the cost effectiveness for 
Rule 4307. 
  
III. SOURCES OF COST DATA 
 
District staff used cost information provided by control equipment manufacturers and 
vendors, and from stakeholders to conduct a cost effectiveness analysis of the 
proposed NOx limits in Draft Rule 4320.  Specifically the data used in the analysis came 
from the following sources: 
 

1. Alzeta (Rule 4306 project in 2003) 
2. Applied Utility Systems, Inc. 
3. Belco Technologies Corporation 
4. California League of Food Processors 
5. Chevron U.S.A. 
6. CRI Catalyst 
7. Kern Oil & Refining Co. 
8. Manufacturers Council of the Central Valley 
9. Nationwide Boiler 
10. San Joaquin Refining, Inc. 
11. Tricor Refining, LLC 
12. Western States Petroleum Association 

 
Cost information submitted to the District was used to create the range of costs located 
in Tables C-1 through C-20.       
 
 
IV. COST EFFECTIVENESS ANALYSIS PROCEDURE 
 
A. Cost Effectiveness Analysis Procedure 
 
To illustrate the cost effectiveness of complying with the proposed limits, District staff's 
method of analysis provides varying cost effectiveness values depending on the size of 
the unit and the annual capacity factor that the unit is operated.  The actual compliance 
costs and cost effectiveness values would depend on several factors such as the type 
of unit, site-specific operating conditions, and the appropriate emission limits the unit 
has to meet.    
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B. Absolute Cost Effectiveness (ACE) Calculation Method 
 
The absolute cost effectiveness of a control technology is calculated as follows: 
 

1. Determine an equivalent annual equipment cost using a capital recovery 
factor based on an assumed interest rate of 10 percent and equipment life 
of 10 years.  The annualized capital equipment cost is calculated by 
multiplying the installed capital equipment cost by the capital recovery 
factor of 0.163. 

2. Determine the annual electricity, fuel, and operation and maintenance 
costs of a control technology. 

3. Calculate the annual cost by adding the costs calculated in Step 1 and 
Step 2. 

4. Calculate the emission reduction in tons/year. 
5. Calculate the absolute cost effectiveness by dividing the cost in Step 3 by 

the emissions reduction in Step 4. 
 
C. Incremental Cost Effectiveness (ICE) Calculation Method 
 
The incremental cost effectiveness of a control technology is calculated as follows: 
 

1. Identify the complying control options appropriate to the existing 
equipment. 

2. Estimate the annual average cost of each control option by using Steps 1 
to 3 of the ACE calculation method.    

3. Calculate the potential emission reduction for each control option.  The 
potential emission reductions (PE) are the difference between the current 
emissions and the potential emissions using the new control technology. 

 
D. Cost Calculation Details 
 
For Rule 4320, District staff analyzed the absolute cost effectiveness based on installing 
and operating an ultra low NOx (ULNB) burner system or a selective catalytic reduction 
(SCR) system.  Most units would need to operate an SCR system to achieve the 
proposed NOx limit of 5 ppmv.  The absolute cost effectiveness analysis was conducted 
for several sizes of units operating at 50% and 75% capacity factors relative to 15 ppmv 
and 9 ppmv NOx baselines versus the 9 ppmv and 5 ppmv emission limits.   
 
For Rule 4320, cost effectiveness for SO2 control equipment was conducted for units 
operating at 75% capacity factors relative to an uncontrolled emission factor of 0.0633 
lb SO2/MMBtu baseline versus a controlled emission factor of 0.0169 lb SO2/MMBtu.   
The 75% capacity reflects the typical operations for oilfield and refinery equipment, 
according to the emissions inventory.   Oilfield and refinery units make up the main 
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group of units which have to install SOx controls since they are the units most likely to 
be fired on non-PUC quality gas.  
 
For Rule 4307, NOx limit compliance costs were based on installing and operating a low 
NOx burner system which meets the initial 30 ppmv limit.  There could be situations 
where existing units could not be retrofitted because of control equipment design 
limitations, so a cost effectiveness analysis for replacing existing units with new units is 
also included.  Costs for new units or replacement units that are installed after the final 
compliance dates and must meet a 9 ppmv or 12 ppmv NOx limit were not specifically 
analyzed.  Preliminary information suggests that costs for the ultra-low NOx burners 
(ULNB) may be 1/3 higher than costs to comply with 30 ppmv burner.  Since the ULNB 
would only be required when the entire unit was installed or replaced, the additional cost 
of the ULNB would not be as significant as if they were required as a retrofit option. 
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E. Cost Effectiveness Tables 
  
Currently, two groups of units are have Rule 4306 NOx emission limits of 15 ppmv, 
oilfield steam generators and load-following units.   Table C-2 presents the details for 
the cost of installing SCR on current oilfield steam generators units to reach the 5 ppmv 
NOx emission level.  The 75% capacity factors represent the typical use for these units, 
according to the emissions inventory.   These units have a nominal size of 62.5 
MMBtu/hr so the average cost effectiveness of approximately $23,000/ton would be 
representative for this group. 
 

Table C-2  SCR Cost Effectiveness Calculation for Units at 75% Capacity Factor 
15 ppmv to 5 ppmv Cost Effectiveness 

Actual 
Size Capital Cost NH3 

Incremental 
O&M 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/hr $ 
Annualized 
Capital Cost $/yr $/yr $/yr tons/yr $/ton NOx

250 $472,500 $76,876  $9,166  $18,000  $104,041  9.691 $10,736 
200 $405,000 $65,894  $7,332  $13,500  $86,726  7.753 $11,186 
150 $360,000 $58,572  $5,499  $11,250  $75,321  5.814 $12,955 
100 $292,500 $47,590  $3,666  $9,000  $60,255  3.876 $15,546 

50 $270,000 $43,929  $1,833  $6,750  $52,512  1.938 $27,096 
30 $247,500 $40,268  $1,100  $5,400  $46,768  1.623 $28,816 
20 $225,000 $36,608  $734  $4,500  $41,841  0.775 $53,988 

     
Average Cost 
Effectiveness $22,903.29

 
Table C-3 indicates costs that may be applicable to the load-following units which 
operate seasonally.  The larger, greater than 100 MMBtu/hr units are typically base-load 
with medium sized units being used to follow the highly variable loads.  The average 
cost effectiveness of approximately $37,000/ton is considered to be representative of 
the costs for this category.  
 

Table C-3  SCR Cost Effectiveness Calculation for Units at 50% Capacity Factor 
15 ppmv to 5 ppmv Cost Effectiveness 

Actual 
Size Capital Cost NH3 

Incremental 
O&M 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/hr $ 
Annualized 
Capital Cost $/yr $/yr $/yr tons/yr $/ton NOx

250 $472,500 $76,876  $9,166  $18,000  $104,041  6.461 $16,103 
200 $405,000 $65,894  $7,332  $13,500  $86,726  5.168 $16,781 
150 $360,000 $58,572  $5,499  $11,250  $75,321  3.876 $19,433 
100 $292,500 $47,590  $3,666  $9,000  $60,255  2.584 $23,319 

50 $270,000 $43,929  $1,833  $6,750  $52,512  1.292 $40,644 
30 $247,500 $40,268  $1,100  $5,400  $46,768  0.775 $60,346 
20 $225,000 $36,608  $734  $4,500  $41,841  0.517 $80,930 

     Average Cost $36,793.71
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Effectiveness 
Most units rated greater than 20 MMBtu/hr have a Rule 4306 NOx emission limit of 9 
ppmv.  Tables C-4 and C-5 indicate the costs associated with controlling these units to 
meet a 5 ppmv NOx emission limit.  Because these units are currently controlled to a 
lower level than the oil field steam generators, their emission reductions would be less, 
resulting in a higher cost effectiveness cost for the same controls.  These higher cost 
effectiveness levels have been offset by the inclusion of extended compliance schedule 
to allow for cheaper burner technology to be developed.  Operators also can opt to pay 
an annual emissions fee, which would be used by the District to generate emission 
reductions.  
 

Table C-4  SCR Cost Effectiveness Calculation for Units at 75% Capacity Factor 
9 ppmv to 5 ppmv Cost Effectiveness 

Actual 
Size Capital Cost NH3 

Incremental 
O&M 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/hr $ 
Annualized 
Capital Cost $/yr $/yr $/yr tons/yr $/ton NOx

250 $472,500 $76,876  $9,166  $18,000  $104,041  3.942 $26,393 
200 $405,000 $65,894  $7,332  $13,500  $86,726  3.154 $27,497 
150 $360,000 $58,572  $5,499  $11,250  $75,321  2.365 $31,848 
100 $292,500 $47,590  $3,666  $9,000  $60,255  1.577 $38,209 

50 $270,000 $43,929  $1,833  $6,750  $52,512  0.788 $66,640 
30 $247,500 $40,268  $1,100  $5,400  $46,768  0.473 $98,875 
20 $225,000 $36,608  $734  $4,500  $41,841  0.315 $132,829 

     
Average Cost 
Effectiveness $60,327.29

 
 

Table C-5  SCR Cost Effectiveness Calculation for Units at 50% Capacity Factor 
9 ppmv to 5 ppmv Cost Effectiveness 

Actual 
Size Capital Cost NH3 

Incremental 
O&M 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/hr $ 
Annualized 
Capital Cost $/yr $/yr $/yr tons/yr $/ton NOx

250 $472,500 $76,876  $9,166  $18,000  $104,041  2.628 $39,590 
200 $405,000 $65,894  $7,332  $13,500  $86,726  2.102 $41,259 
150 $360,000 $58,572  $5,499  $11,250  $75,321  1.577 $47,762 
100 $292,500 $47,590  $3,666  $9,000  $60,255  1.051 $57,332 

50 $270,000 $43,929  $1,833  $6,750  $52,512  0.526 $99,833 
30 $247,500 $40,268  $1,100  $5,400  $46,768  0.315 $148,470 
20 $225,000 $36,608  $734  $4,500  $41,841  0.21 $199,243 

     
Average Cost 
Effectiveness $90,498.43
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Stakeholders also provided a variety of cost information which is shown in Table C-6.  In 
many cases, these costs are below that calculated by the District.  If all 15 values are 
used, the average cost effectiveness is about $70,000/ton which is in the range 
calculated by staff for the units which need to control their NOx emissions from the 
current 9 ppmv limit down to a 5 ppmv limit.  If the data is adjusted by removing the two 
highest values, the adjusted average is approximately $51,000/ton.   As previously 
mentioned, Rule 4320 contains lower cost options for compliance to mitigate the high 
projected cost-effective numbers. 

 
Table C-6 Summary of Stakeholder Projected SCR Costs for Various Units 

5 ppmv Cost Effectiveness 

Actual Size Capital Cost 
Incremental 

O&M 
Annualized 

Cost 
NOx 

reduced CE 
MMBtu/hr $ 

Annualized 
Capital Cost $/yr $/yr tons/yr $/ton NOx

22 $135,000  $21,965 $54,968 $76,933 2.13 $36,119 
25 $150,000 $24,405 $4,380 $28,785 0.53 $54,311 
25 $150,000 $24,405 $4,380 $28,785 0.53 $54,311 
25 $150,000 $24,405 $4,380 $28,785 0.53 $54,311 
30 $200,000 $32,540 $6,570 $39,110 0.63 $62,079 
50 $225,000 $36,608 $7,665 $44,273 1.06 $41,767 
63 $350,000  $56,945 $54,800 $111,745 0.46 $242,924 
72 $631,000  $102,664 $35,200 $137,864 0.98 $140,677 
73 $341,000  $55,481 $30,000 $85,481 2.21 $38,679 
96 $341,000  $55,481 $30,000 $85,481 2.90 $29,476 
96 $341,000  $55,481 $94,000 $149,481 3.77 $39,650 

156 $365,000  $59,386 $94,700 $154,086 2.46 $62,662 
156 $486,281  $79,118 $94,700 $173,818 2.46 $70,686 
156 $696,000 $113,239 $94,700 $207,939 2.46 $84,563 
181 $401,000  $65,243 $100,000 $165,243 5.47 $30,209 

    
Average Cost 
Effectiveness 

$69,494.9
3

    
Adjusted Average  
Cost Effectiveness 

$50,678.6
9

 
Ultra-low NOx burners (ULNB) have a significant cost savings over SCR systems.  
While some burners have achieved less than 9 ppmv NOx level, they are currently not  
considered to be 5 ppmv NOx systems.  The costs for the ULNB was previously 
submitted by stakeholders for the size units listed. 
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Table C-7 reflects the costs for installing ULNB on refinery units, which have a 30 ppmv 
NOx limit under Rule 4306, and achieving a 9 ppmv level for initial Rule 4320 
compliance.  These units typically operate at a 75% capacity factor and the average 
cost effective level of $8,600/ton is considered representative for the typical unit, 
although the  $10,000 to $12,000/ton values for the smaller units is also considered to 
be very cost effective.  Table C-8 has costs for lower-use refinery units. 

 
Table C-7 ULNB Cost Effectiveness Calculation for Units at 75% Capacity Factor 

30 ppmv to 9 ppmv Cost Effectiveness 
Actual 
Size 

Capital 
Cost 

Installation 
Cost 

Incremental 
Elec. 

Incremental 
O&M 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/hr $ $ 
Annualized 
Capital Cost $/yr $/yr $/yr tons/yr $/ton NOx 

150 $214,411 $40,000  $41,469 $34,995 $4,950 $81,414 12.32 $6,609 
130 $194,560 $40,000  $38,233 $30,329 $4,275 $72,837 10.68 $6,823 
115 $179,672 $40,000  $35,807 $26,829 $3,825 $66,461 9.44 $7,037 

92 $151,766 $30,000  $29,628 $21,463 $3,075 $54,166 7.56 $7,170 
68 $127,200 $30,000  $25,624 $15,864 $2,250 $43,738 5.58 $7,833 
44 $114,172 $20,000  $21,870 $10,265 $1,425 $33,560 3.613 $9,289 

33.8 $94,762 $20,000  $18,706 $7,885 $1,125 $27,716 2.78 $9,988 
14.7 $37,750 $15,000  $8,598 $3,429 $450 $12,477 1.21 $10,337 

8.4 $28,550 $10,000  $6,284 $1,960 $300 $8,544 0.69 $12,400 

   
Average Cost 
Effectiveness $8,609.56

 
Table C-8 – ULNB Cost Effectiveness Calculation for Units at 50% Capacity Factor 

30 ppmv to 9 ppmv Cost Effectiveness 
Actual 
Size 

Capital 
Cost 

Installation 
Cost 

Incremental 
Elec. 

Incremental 
O&M 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/hr $ $ 
Annualized 
Capital Cost $/yr $/yr $/yr tons/yr $/ton NOx

150 $214,411  $40,000  $41,469  $34,995  $4,950  $81,414  8.212 $9,914  
130 $194,560  $40,000  $38,233  $30,329  $4,275  $72,837  7.117 $10,234  
115 $179,672  $40,000  $35,807  $26,829  $3,825  $66,461  6.296 $10,556  

92 $151,766  $30,000  $29,628  $21,463  $3,075  $54,166  5.037 $10,754  
68 $127,200  $30,000  $25,624  $15,864  $2,250  $43,738  3.723 $11,748  
44 $114,172  $20,000  $21,870  $10,265  $1,425  $33,560  2.409 $13,931  

33.8 $94,762  $20,000  $18,706  $7,885  $1,125  $27,716  1.85 $14,982  
14.7 $37,750  $15,000  $8,598  $3,429  $450  $12,477  0.804 $15,519  

8.4 $28,550  $10,000  $6,284  $1,960  $300  $8,544  0.459 $18,614  

      
Average Cost 
Effectiveness $12,916.89
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The stakeholder-provided cost for a small 30 ppmv NOx refinery unit achieving a 9 
ppmv NOx limit is higher than the costs in Table C-7 and C-8, but, at $25,035/ton, is still 
within the cost range from past projects.  Based on the limits, these are assumed to be 
for ULNB replacements. 
  

Table C-9 – Stakeholder Projected Refinery Unit Cost Effectiveness Calculation 
9 ppmv Cost Effectiveness 

Actual 
Size 

Capital 
Cost 

Installation 
Cost 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/hr $ $ 

Annualized 
Capital 
Cost $/yr tons/yr $/ton NOx 

8.4 $82,330 $30,000 $18,276 $18,276 0.73 $25,035 
 
 
The stakeholder-provided costs for a larger 30 ppmv NOx refinery unit achieving a 5 
ppmv NOx limit is higher than the costs in Table C-6, with an average cost of over 
$134,000, compared to the approximately $70,000/’ton provided by the other 
stakeholders.  Based on the limits, these are assumed to be for SCR installations. 
 

Table C-10 Stakeholder Projected Refinery Unit Cost Effectiveness Calculation 
5 ppmv Cost Effectiveness 

Actual 
Size 

Capital 
Cost 

Installation 
Cost 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/hr $ $ 

Annualized 
Capital 
Cost $/yr tons/yr $/ton NOx 

18 $1,000,000  $162,700 $162,700 1.88 $86,542 
52.2 $708,890 $6,000,000 $1,091,536 $1,091,536 6 $181,922 

    Average Cost 
Effectiveness $134,232.00
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As stated earlier, two groups of units are have Rule 4306 NOx emission limits of 15 
ppmv, oilfield steam generators and load-following units.   Table C-11 presents the 
details for the cost of installing ULNB on current oilfield steam generators units.  The 
average cost effectiveness of approximately $31,000/ton indicates that it may be more 
cost effective to install an SCR at $23,000/ton, than an ULNB. 

 
Table C-11 ULNB Cost Effectiveness Calculation for Units at 75% Capacity Factor 

15 ppmv to 9 ppmv Cost Effectiveness 
Actual 
Size 

Capital 
Cost 

Installation 
Cost 

Incremental 
Elec. 

Incremental 
O&M 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/hr $ $ 
Annualized 
Capital Cost $/yr $/yr $/yr tons/yr $/ton NOx 

150 $214,411  $40,000  $41,469 $34,995 $4,950 $81,414  3.45 $23,605 
130 $194,560  $40,000  $38,233 $30,329 $4,275 $72,837  2.99 $24,368 
115 $179,672  $40,000  $35,807 $26,829 $3,825 $66,461  2.64 $25,136 

92 $151,766  $30,000  $29,628 $21,463 $3,075 $54,166  2.12 $25,610 
68 $127,200  $30,000  $25,624 $15,864 $2,250 $43,738  1.56 $27,983 
44 $114,172  $20,000  $21,870 $10,265 $1,425 $33,560  1.01 $33,195 

33.8 $94,762  $20,000  $18,706 $7,885 $1,125 $27,716  0.78 $35,671 
14.7 $37,750  $15,000  $8,598 $3,429 $450 $12,477  0.34 $36,915 

8.4 $28,550  $10,000  $6,284 $1,960 $300 $8,544  0.19 $44,268 

      
Average Cost 
Effectiveness $30,750.11 

 
Table C-12 indicates costs that may be applicable to the load-following units which 
operate seasonally.  The average cost effectiveness of approximately $46,000/ton 
shows that SCR may also be the cost-effective option than ULNB for this category.  
 

Table C-12 – ULNB Cost Effectiveness Calculation for Units at 50% Capacity Factor 
15 ppmv to 9 ppmv Cost Effectiveness 

Actual 
Size 

Capital 
Cost 

Installation 
Cost 

Incremental 
Elec. 

Incremental 
O&M 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/h
r $ $ 

Annualized 
Capital Cost $/yr $/yr $/yr tons/yr $/ton NOx 

150 $214,411  $40,000  $41,469  $34,995  $4,950  $81,414  2.299 $35,413  
130 $194,560  $40,000  $38,233  $30,329  $4,275  $72,837  1.992 $36,565  
115 $179,672  $40,000  $35,807  $26,829  $3,825  $66,461  1.762 $37,719  

92 $151,766  $30,000  $29,628  $21,463  $3,075  $54,166  1.41 $38,416  
68 $127,200  $30,000  $25,624  $15,864  $2,250  $43,738  1.042 $41,975  
44 $114,172  $20,000  $21,870  $10,265  $1,425  $33,560  0.674 $49,792  

33.8 $94,762  $20,000  $18,706  $7,885  $1,125  $27,716  0.518 $53,506  
14.7 $37,750  $15,000  $8,598  $3,429  $450  $12,477  0.225 $55,454  

8.4 $28,550  $10,000  $6,284  $1,960  $300  $8,544  0.128 $66,747  

      
Average Cost 
Effectiveness $46,176.33
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Table C-13 lists actual costs provided by stakeholders for ULNB installation projects, 
which seem to be in the same range as the average costs calculated above. 

 
Table C-13  Stakeholder Actual ULNB Costs for Past Projects 

9 ppmv Cost Effectiveness 
Actual 
Size 

Capital 
Cost 

Installation 
Cost 

Incremental 
Elec. 

Incremental 
O&M 

Annualized 
Cost 

NOx 
reduced CE 

MMBtu/h
r $ $ 

Annualized 
Capital Cost $/yr $/yr $/yr tons/yr $/ton NOx 

180 $155,827   $25,353   $87,311  $112,664  5.17 $21,792  
96 $220,000   $35,794   $52,499  $88,293  3.77 $23,420  

266 $456,650   $74,297   $126,914 $201,211  7.64 $26,337  
22 $130,503   $21,233   $47,200  $68,433  2.13 $32,128  
96 $317,000   $51,576   $45,227  $96,803  2.9 $33,380  

181 $400,000   $65,080   $157,939 $223,019  5.47 $40,771  
73 $320,000   $52,064   $44,579  $96,643  2.21 $43,730  

120 $349,578   $56,876   $159,205 $216,081  3.45 $62,632  
120 $284,039   $46,213   $170,546 $216,759  3.45 $62,829  

36 $168,768   $27,459   $95,618  $123,077  1.82 $67,624  

      
Average Cost 
Effectiveness $41,464.30 

 
Stakeholders also provided a wide range of costs for controlling sulfur emissions from 
these units. As result of these cost estimates, staff propose to allow equivalence with 
the sulfur content of PUC quality gas.  This reduces the impact of those units requiring 
SOx controls to a smaller number of refinery units and oilfield steam generators firing on 
field gas and waste gas.  Extended schedules have also been provided for SOx control 
installations at refineries to recognize the technical and monetary challenges presented 
in the design and construction of these controls. 
 

Table C-15 Stakeholder SO2 Control Equipment Cost Effectiveness Calculation 
for Units at 75% Capacity Factor 

Capital 
Cost 

Installation 
Cost Incremental O&M 

Annualized 
Cost 

NOx 
reduced CE 

$ $ 
Annualized 
Capital Cost $/yr $/yr tons/yr $/ton NOx 

$650,000  $105,755 $80,000 $185,755 8.5 $21,854 
$2,000,000  $500,000  $406,750    $406,750  8.5 $47,853  
$3,666,666  $596,567  $596,567 8.5 $70,184 
$4,166,666  $677,917 $600,000 $1,277,917 8.5 $150,343 
$6,500,000  $1,057,550 $250,000 $1,307,550 8.5 $153,829 

    Average Cost 
Effectiveness $88,812.60 
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For Rule 4307, NOx limit compliance costs were based on installing and operating a low NOx burner system which meets 
the initial 30 ppmv limit.  There could be situations where existing units could not be retrofitted because of control 
equipment design limitations, so a cost effectiveness analysis for replacing existing units with new units is also included In 
Table C-16.  Because this is existing, off-the-shelf technology, the cost are relatively low compared to the ULNB and SCR 
options.  The average cost effectiveness of approximately $18,000/ton is considered reasonable compared to recently 
adopted rules.  As was indicated earlier, many of these units are operated by school districts so an extended compliance 
schedule is recommended to mitigate possible financial issues.  
  

Table C-16 Absolute Cost Effectiveness Calculation for Units at 30 ppmv and operating at 75% Capacity Factor 
Boiler Size Capital Equip. Cost Installation Cost Total Capital Cost Total Annual Cost NOx Reduced CE 
MMBtu/hr New Retrofit New Retrofit New Retrofit New Retrofit Tons/Year New Retrofit 

2.0 $26,000 $18,000 $26,000 $18,000 $52,000 $36,000 $9,076 $6,468 0.42 $21,610 $15,400 
4.0 $36,000 $26,000 $36,000 $26,000 $72,000 $52,000 $12,336 $9,076 0.82 $15,044 $11,068 
5.0 $40,000 $28,000 $40,000 $28,000 $80,000 $56,000 $13,640 $9,728 0.97 $14,062 $10,029 

         
Average Cost 
Effectiveness 

$12,165.6
7 

 
Table C-17 Absolute Cost Effectiveness Calculation for Units at 30 ppmv and operating at 50% Capacity Factor 
Boiler Size Capital Equip. Cost Installation Cost Total Capital Cost Total Annual Cost NOx Reduced CE 
MMBtu/hr New Retrofit New Retrofit New Retrofit New Retrofit Tons/Year New Retrofit 

2.0 $26,000 $18,000 $26,000 $18,000 $52,000 $36,000 $9,076 $6,468 0.28 $32,414 $23,100 
4.0 $36,000 $26,000 $36,000 $26,000 $72,000 $52,000 $12,336 $9,076 0.55 $22,429 $16,502 
5.0 $40,000 $28,000 $40,000 $28,000 $80,000 $56,000 $13,640 $9,728 0.64 $21,313 $15,200 

         
Average Cost 
Effectiveness 

$18,267.3
3 

Calculations assumed 
• An uncontrolled baseline of  0.1 lb-NOx/MMBtu (82 ppmv) and final emissions of  0.036 lb-NOx/MMBtu (30 ppmv). 

 The Annualized Cost is based on 10 years and a 10% annual interest rate.   
• Total capital cost includes the capital equipment cost, installation cost and an annual $600 tune up cost. 
• Total Annual Cost = (Total Capital Cost * 0.163) + Annual Tune-Up Costs  

  
  for Proposed Amendments to Rule 4306 
  and Rule 4307 and Proposed New Rule 4320 
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• The 75% capacity calculations are typical of oilfield units while the 50% capacity is more common of school units.
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The estimated incremental cost effectiveness values for units rated at 2.0 MMBtu/hr to 5.0 MMBtu/hr, inclusive, 
are shown in Table C-20.  In the ICE analysis, the annual cost and emission reductions for units to meet a 30 
ppmv NOx limit, shown in Table C-18, are compared with the annual cost and emission reductions for units to 
meet a 12 ppmv NOx limit, shown in Table C-19.  The ICE analysis annual cost and emission reduction is the 
difference between attaining the 30 ppmv limit and a more stringent limit of 12 ppmv NOx.   

 
Table C-18   30 ppmv Costs Used in Incremental Cost Effectiveness 

Boiler Size Capital Equip. Cost Installation Cost Total Capital Cost Annual Cost NOx Reduced
MMBtu/hr New Retrofit New Retrofit New Retrofit New Retrofit Tons/Year 

2.0 $26,000  $18,000  $26,000  $18,000  $52,000 $36,000 $9,076 $6,468 0.55 
4.0 $36,000  $26,000  $36,000  $26,000  $72,000 $52,000 $12,336 $9,076 1.09 
5.0 $40,000  $28,000  $40,000  $28,000  $80,000 $56,000 $13,640 $9,728 1.28 

 
 

Table C-19  12 ppmv Costs Used in Incremental Cost Effectiveness 

Size  
Capital Equip. Cost 
New 

Capital 
Equip. Cost 
Retrofit 

Installation Cost 
New 

Total Capital Cost 
New 

Total Annual Cost 
New 

Total 
Annual 
Cost 
Retrofit 

NOx 
Reductions 

MMBtu/hr 
Water-
Tube Fire-Tube 

Water-Tube to 
Fire-Tube 

Water-
Tube Fire-Tube

Water-
Tube Fire-Tube

Water-
Tube Fire-Tube

Water-Tube 
to Fire-Tube Tons/Year 

2.0 $65,000  $100,000  $55,000  $65,000 $100,000 $130,000 $200,000 $21,790  $33,200 $9,565  0.74 
4.0 $75,000  $110,000  $60,000  $75,000 $110,000 $150,000 $220,000 $25,050  $36,460 $10,380  1.46 
5.0 $80,000  $120,000  $65,000  $80,000 $120,000 $160,000 $240,000 $26,680  $39,720 $11,195  1.73 
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The Incremental Annual Cost assumes that the entire unit has to be replaced to achieve the 12 ppmv limit, while 
the retrofit cost assumes that it is possible to reach the lower limit by replacing the burners.  The incremental 
reduction indicates the additional reduction which could be obtained by reducing the limit from 30 ppmv to the 9 
ppmv limit.  As expected, units requiring the complete replacement to meet the limit have a significantly higher 
cost-effectiveness than the units which can be retrofit with ULNB.  

 

Table C-20 Incremental Cost Effectiveness 

Size  
Incremental Annual Cost 

New 
Incremental Annual Cost 

Retrofit 
Incremental 
Reduction³ 

Incremental 
Cost 

Effectiveness 
New 

Incremental 
Cost 

Effectiveness 
Retrofit 

(MMBtu/hr) Fire-Tube Water-Tube to Fire-Tube Tons/Year $/Ton $/Ton 
2.0 $24,124  $3,097  0.19 $126,968  $16,300  
4.0 $24,124  $1,304  0.37 $126,968  $3,524  
5.0 $26,080  $1,467  0.45 $57,956  $3,260  

  Average Cost Effectiveness $103,964.00 $7,694.67 
 12 ppmv and 30 ppmv costs used for incremental cost effectiveness are from separate vendors 

 
 
It is important to note that the requirement for new and replacement units to meet a 12 ppmv or 9 ppmv limit would 
be comparable to the retrofit option.  Under this scenario, the operator is committed to installing a new unit so the 
additional costs for meeting the lower limit is the cost of the new burners.  If the rule had a specific compliance 
deadline for the switch to the lower unit, cost effectiveness would be similar to the incremental cost for the new 
units. 

 

  

  Final Draft Staff Report with Appendices  
  for Proposed Amendments to Rule 4306 
  and Rule 4307 and Proposed New Rule 4320 

C - 16



SAN JOAQUIN VALLEY UNIFIED AIR POLLUTION CONTROL DISTRICT 
 

Appendix D:  Socioeconomic Impact Analysis Report August 21, 2008 
 

Applied Development Economics, Inc.   Final Draft Staff Report with Appendices 
  For Proposed Amendments to Rule 4306  

and Rule 4307 and Proposed New Rule 4320 

D -1

 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

SOCIOECONOMIC IMPACT ANALYSIS REPORT 
FOR PROPOSED RULES 4306, 4307, AND  4320 

 
August 21, 2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SAN JOAQUIN VALLEY UNIFIED AIR POLLUTION CONTROL DISTRICT 
 

Appendix D:  Socioeconomic Impact Analysis Report August 21, 2008 
 

Applied Development Economics, Inc.   Final Draft Staff Report with Appendices 
  For Proposed Amendments to Rule 4306  

and Rule 4307 and Proposed New Rule 4320 

D -2

 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally blank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SAN JOAQUIN VALLEY UNIFIED AIR POLLUTION CONTROL DISTRICT 
 

Appendix D:  Socioeconomic Impact Analysis Report August 21, 2008 
 

 
 
 

SOCIOECONOMIC ANALYSIS: 
DRAFT AMENDMENTS TO RULE 4306  

AND NEW RULE 4320, AND PROPOSED 
AMENDMENTS TO 4307 

 
 
 
 

30 July 2008 
 
 
 
 

Prepared for 
San Joaquin Valley Unified Air Pollution Control District 

1990 E. Gettysburg Avenue 
Fresno, CA 93726 

 
 
 
 
 
 

Prepared by 
Applied Development Economics, Inc. 

100 Pringle Avenue, Suite 560  Walnut Creek, California 94596  (925) 934-8712 
2151 River Plaza Drive, Suite 150  Sacramento, CA 95833  (916) 923-1562 

www.adeusa.com

Applied Development Economics, Inc.   Final Draft Staff Report with Appendices 
  For Proposed Amendments to Rule 4306  

and Rule 4307 and Proposed New Rule 4320 

D -3



SAN JOAQUIN VALLEY UNIFIED AIR POLLUTION CONTROL DISTRICT 
 
Appendix D: Socioeconomic Impact Analysis Report      August 21, 2008 
 

Applied Development Economics, Inc.   Final Draft Staff Report with Appendices 
For Proposed Amendments to Rule 4306  

and Rule 4307 and Proposed New Rule 4320 
 

D - 4 

TABLE OF CONTENTS 
 

Section 1. Executive Summary ....................................................................................................5 

Section 2. Description of Proposed Amendments to Rules 4306, 4307, and Proposed 
New Rule 4320 ..........................................................................................................6 

Section 3. Methodology..............................................................................................................7 

Section 4.  Impacted Industries Subject to Proposed Amendments: Larger Economic 
and Demographic Trends ........................................................................................8 
4.1 Larger Economic and Demographic Trends..................................................8 
4.2 Affected Industries ...........................................................................................11 
4.3 Affected Stakeholders ......................................................................................12 

Section 5. Socioeconomic Impacts .........................................................................................13 
5.1 Compliance Cost Estimates ............................................................................13 
5.2 Business Responses to Compliance Costs ....................................................14 
5.3 Impacts on Affected Industries......................................................................15 
5.4 Impact on Small Businesses ............................................................................19 
5.5 Definition of a Small Business........................................................................19 

 



SAN JOAQUIN VALLEY UNIFIED AIR POLLUTION CONTROL DISTRICT 
 
Appendix D:  Socioeconomic Impact Analysis Report      August 21, 2008 
 

Applied Development Economics, Inc.                                      Final Draft Staff Report with Appendices 
For Proposed Amendments to Rule 4306  

and Rule 4307 and Proposed New Rule 4320 

D - 5

SECTION 1. EXECUTIVE SUMMARY 

The District is amending existing Rules 4306 and 4307 to satisfy goals described in the District’s 2007 
Eight-Hour Ozone Plan. Through the proposed amendments, the District seeks to obtain as much 
reduction of oxides of nitrogen (NOx) from boilers, steam generators, and process heaters as expeditiously 
practicable, technologically feasible, and economically reasonable, as determined by the District’s 
Governing Board.  In addition to proposed amendments to Rules 4306 and 4307, the District is proposing 
a new rule, called Rule 4320. Rule 4320 extends Rule 4306 by requiring more stringent longer-range limits.  
The socioeconomic analysis of Rules 4306 and 4307 is based on the March 17, 2008 drafts of the rules. 

As discussed in the socioeconomic analysis, an estimated 345 established in various industries will be 
subject to changes to Rule 4306\4320, and 1,527 establishments will be affected by changes to Rule 4307.  
Many of the establishments affected by changes to Rule 4307 will also be affected by changes to Rule 
4306. 

With respect to Rule 4306\4320, the socioeconomic analysis examines two cost scenarios, on involving 
annual compliance cost issued by the SJVUAPCD.  The other scenario involves annual compliance cost 
figures issued by affected industry stakeholders.  The analysis shows that affected industries are not 
significantly impacted when using the District’s compliance cost figures.  When using industry cost figures, 
industries are also not significantly affected by Rule 4306/4320 for the most part, except for large oil 
producers.   With respect to impacts stemming from costs associated with changes to Rule 4307, the 
analysis concludes that affected industries are not significantly impacted by the proposed amendments.  
The analysis also concludes that small businesses are not disproportionately impacted by changes to Rules 
4306 and 4307, as well as by draft new Rule 4320. 
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SECTION 2. DESCRIPTION OF PROPOSED AMENDMENTS 
TO RULES 4306 AND 4307 AND PROPOSED NEW RULE 
4320 

The purpose of Rule 4306 is to limit NOx and CO emissions from boilers, steam generators, and process 
heaters. The rule applies to any gaseous fuel or liquid fuel fired boiler, steam generator, and process heater 
with a rated heat input greater than 5.0 million Btu/hr. The current rule does not apply to units that are 
addressed by other District rules. These units include solid fuel fired units, dryers, glass melting furnaces, 
kilns and smelters, unfired or fired waste heat recovery boilers, and any unit in which the total rated heat 
input of each burner is less than or equal to 5 million Btu per hour as specified in the operating permit, 
and in which each burner’s products of combustion does not come in contact with the products of 
combustion of any other burner. The rule also contains certain exemptions such as burning of any fuel 
other than natural gas during natural gas curtailment for no more than 168 hours.   

The District is amending existing Rule 4306 to satisfy goals described in the District’s 2007 Eight-Hour 
Ozone Plan. Through the proposed amendments, the District seeks to obtain as much reduction of oxides 
of nitrogen (NOx) from small boilers, steam generators, and process heaters as expeditiously practicable, 
technologically feasible, and economically reasonable, as determined by the District’s Governing Board. 

District staff also seeks to amend Rule 4307, to implement an emission control measure (S-COM-2) in the 
District’s 2007 Eight-Hour Ozone Plan. If adopted, the proposed amendments could reduce additional 
NOx emissions by providing incentives for replacement and retrofit of school boilers, steam generators, 
and process heaters (units) which are currently exempt by existing Rule 4307. Also, the existing annual 
heat input threshold of 5 billion Btu per year would be lowered to 1.8 billion Btu per year. Additionally, 
the proposed amendments would, if adopted, control units with a heat input greater than 1.8 billion Btu 
per calendar year, natural draft units in an oilfield or refinery, and glycol reboilers would be required to 
comply with the emission requirements of Section 5.1 in order to gain additional NOx emission reductions. 

In addition to proposed amendments to Rules 4306 and 4307, the District is proposing a new rule, called 
Rule 4320. Rule 4320 extends Rule 4306 by requiring more stringent longer-range limits. Rule 4306 must 
remain as a backstop measure to provide specific emission limits until all units comply with the future 
limits in Rule 4320. The Alternative Emission Control option is not included in Rule 4320 because the 
recordkeeping requirements and 10 percent additional environmental benefit made this option unattractive 
as a compliance route. Rule 4320 does include an emissions fee option which should prove a more 
attractive compliance route for units which would otherwise be just above the required emission limit.  

The socioeconomic analysis of Rules 4306 and 4307 is based on the March 17, 2008 drafts of the rules. 

 

 



SAN JOAQUIN VALLEY UNIFIED AIR POLLUTION CONTROL DISTRICT 
 
Appendix D:  Socioeconomic Impact Analysis Report      August 21, 2008 
 

Applied Development Economics, Inc.                                      Final Draft Staff Report with Appendices 
For Proposed Amendments to Rule 4306  

and Rule 4307 and Proposed New Rule 4320 

D - 7

SECTION 3. METHODOLOGY 

The socioeconomic analysis involves the use of information provided directly by affected sources, as well 
as secondary data used to describe the industries affected by the proposed amendments to Rules 
4306/4307 and proposed new Rule 4320. The approach is briefly described below.  

Applied Development Economics (ADE) began the analysis by preparing a statistical description of the 
industry groups of which the affected sources are a part, analyzing data on the number of jobs, sales levels, 
the typical profit ratios, and other economic indicators for each industry.  

This report relies heavily on the most current data available from a variety of sources, such as the 2002 
Economic Census, 1997 Economic Census, Minnesota IMPLAN Group, and the State of California’s 
Employment Development Department (EDD) Labor Market Information Division. For purposes of 
estimating profits, ADE reviewed a number of sources, including Dun and Bradstreet, the CCH, Inc., the 
US Internal Revenue Services, and corporate annual reports of companies subject to Rules 4306/4307 and 
proposed new Rule 4320. 

With the above information, ADE was able to estimate net after tax profit ratios for sources affected by 
the proposed amendments. ADE calculated ratios of profit per dollar of revenue for affected industries. 
The result of the socioeconomic analysis shows what proportion of profits the compliance costs represent. 
Based on an assumed threshold of significance, ADE discusses in the report whether the affected sources 
are likely to reduce jobs as a means of recouping the cost of rule compliance or as a result of reducing 
business operations. To the extent that such job losses appear likely, the indirect multiplier effects of the 
jobs losses are estimated using a regional IMPLAN input-output model. 

When analyzing the socioeconomic impacts of proposed new rules and amendments, ADE works closely 
within the parameters of accepted methodologies discussed in a 1995 California Air Resources Board 
report called “Development of a Methodology to Assess the Economic Impact Required by 
SB513/AB969” (by Peter Berck, PhD, UC Berkeley Department of Agricultural and Resources 
Economics, Contract No. 93-314, August, 1995). The author of this report reviewed a methodology to 
assess the impact that California Environmental Protection Agency proposed regulations would have on 
the ability of California businesses to compete. The California Air Resources Board (ARB) has 
incorporated the methodologies described in this report in its own assessment of socioeconomic impacts 
of rules generated by ARB. One methodology relates to determining a level above or below which a rule 
and its associated costs is deemed to have significant impacts. When analyzing the degree to which its rules 
are significant or insignificant, ARB employs a threshold of significance that ADE follows. Berck reviewed 
the threshold in his analysis and wrote, “The Air Resources Board’s (ARB) use of a 10 percent change in 
[Return on Equity] ROE (i.e. a change in ROE from 10 percent to a ROE of 9 percent) as a threshold for 
a finding of no significant, adverse impact on either competitiveness or jobs seems reasonable or even 
conservative.”  
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SECTION 4.  IMPACTED INDUSTRIES SUBJECT TO 
PROPOSED AMENDMENTS: LARGER ECONOMIC AND 
DEMOGRAPHIC TRENDS 

This section of the socioeconomic analysis describes demographic and economic trends in the San Joaquin 
Valley region. The first part of this section compares the San Joaquin Valley region against California as a 
whole, and provides a context for understanding demographic and economic changes that occurred within 
the San Joaquin Valley region between 1996 and 2006. Starting with sub-section 4.2, the second part of 
this section narrows the focus of the socioeconomic analysis to industries affected by the proposed 
changes to Rule 4306\4320 and 4307. 

4.1 LARGER ECONOMIC AND DEMOGRAPHIC TRENDS 

REGIONAL DEMOGRAPHIC TRENDS 
The San Joaquin Valley region experienced tremendous population growth during the 1990s. Many came 
to this area because of affordable housing. As a result, population increased significantly. The eight-county 
region’s population increased by 23 percent (or approximately 2.1 percent annually), from 3.1 million in 
1996 to 3.8 million in 2006. Population growth continued on its healthy pace, as regional population grew 
by 2.5 percent annually between 2001 and 2006. While the State of California’s population increased by 15 
percent (or approximately 1.5 percent annually) between 1996 and 2006, all the counties in the region 
experienced faster rates of growth than California, as Table 1 shows. While, by many standards, Madera 
County continues to be a small county– at 145,198 residents according to the Department of Finance–it 
still experienced an annual growth rate of 2.9 percent between 1996 and 2006. Between 2001 and 2006, 
this county continued to grow annually by 2.9 percent. In the same five-year period, Kern, Merced, and 
San Joaquin Counties experienced rapid growth, growing annually by 3.0 percent, 2.8 percent, and 2.9 
percent respectively, as Table 1 below shows. As demonstrated in the following section on regional 
economic trends, the demographic changes that occurred in the San Joaquin Valley region during the 
1990s and into the new century significantly influenced the economy of this eight-county region. 
 

TABLE 1 
POPULATION TRENDS: SAN JOAQUIN VALLEY REGION AND CALIFORNIA, 1996-2006 

 -------------------- Year -------------------- ------- Change ------- -- Annual % Change -- 
 1996 2001 2006 96-01 01-06 96-01 01-06 

California 32,222,873 34,441,561 37,195,240 2,218,688 2,753,679 1.3% 1.6% 
Region 3,101,034 3,369,315 3,820,578 268,281 451,263 1.7% 2.5% 
  Fresno 761,855 812,338 899,872 50,483 87,534 1.3% 2.1% 
  Kern 620,383 673,571 779,490 53,188 105,919 1.7% 3.0% 
  Kings 115,297 131,282 148,073 15,985 16,791 2.6% 2.4% 
  Madera 108,340 125,817 145,198 17,477 19,381 3.0% 2.9% 
  Merced 198,443 214,627 246,114 16,184 31,487 1.6% 2.8% 
  San Joaquin 528,894 580,082 668,259 51,188 88,177 1.9% 2.9% 
  Stanislaus 416,126 458,612 513,441 42,486 54,829 2.0% 2.3% 
  Tulare 351,696 372,986 420,131 21,290 47,145 1.2% 2.4% 
Source: ADE, Inc.,  
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REGIONAL ECONOMIC TRENDS 
Economic development practitioners and planners have traditionally divided economies into two broad 
industrial categories—the economic base and local support industries. Economic base industries are the 
drivers of local and regional economies in that these industries draw income into a local economy by 
selling products outside of the local economy, much like the export industries of a national economy. 
Accrued earnings then circulate throughout the local area in the form of wages and salaries; investments; 
purchases of fixed assets, goods, and services; and generation of more jobs and wealth.  

The economic base is typically comprised of industries within the manufacturing, minerals-resource 
extraction, and agricultural sectors. There are also the “local support industries” such as retail or service 
sectors, the progress of which is a function of the economic base and demographic changes, and more so 
the latter than the former. As population increases in a given area, demand for services–such as realtors, 
teachers, and healthcare–increases, as does demand for basic retail items like groceries, gas for commuting, 
or clothing at the local apparel shops. 

Agriculture is the economic base of the San Joaquin Valley region by virtue of the amount of goods this 
sector produces and exports throughout the nation and the globe. Fourteen percent of all workers in the 
region are employed by industries within agriculture, as Table 2 shows. However, in 1996 slightly over 18 
percent of all workers worked in agriculture. By 2001, this ratio stood at 15 percent. In fact, over the five-
year period between 2001 and 2006, employment in agriculture barely increased, growing by 0.2 percent 
per year. 

Between 2001 and 2006, local support industries gained in prominence within the San Joaquin Valley 
region. Service-rendering industries employed the most workers as a proportion of total employment in 
the region. As Table 2 shows, service-rendering industries comprise 70 percent of all jobs, including public 
sector positions. In other words, 931,970 jobs out of a total of 1,326,545 jobs are in service-rendering 
industries. Excluding the public sector, service-rendering jobs account for 51 percent of all jobs in 2006. In 
2001, service-rendering industries (excluding the public sector) represented 50 percent of all jobs, 
indicating that the transition toward a services economy was in place as early as the mid to late 1990s with 
the significant increase in the number of people during that time. 

Increases in employment in service-rendering industries are consistent with regional population growth. In 
the region, local support industries of construction, education and health, and financial activities increased 
annually by 6.7 percent, 2.8 percent, and 2.3 percent respectively between 2001 and 2006.  

Close examination of Table 2 shows that the region experienced modest growth in manufacturing, as 
employment in this sector grew annually by 0.3 percent between 2001 and 2006. In comparison, 
manufacturing jobs declined annually by 3.4 percent in the state as a whole. Another regional bright spot 
was transportation\utilities, as jobs increased by a healthy clip of 2.2 percent per year between 2001 and 
2006, compared to 1.4 percent per year in the state as a whole. 
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TABLE 2 
ECONOMIC TRENDS: SAN JOAQUIN VALLEY REGION AND CALIFORNIA, 1996-2006 

 ------------------ San Joaquin Valley Region ---------------- 
 

------------------------- State of California -----------------------
 

 ------------- Year ------------- Distr. Ann % Chg ------------------- Year --------------- Distr. Ann % Chg 
 1996 2001 2006 2006 96-01 01-06 1996 2001 2006 2006 96-01 01-06 

Total, all industries (public and private) 1,102,386 1,204,868 1,326,545 100% 1.8% 1.9% 13,134,288 14,981,759 15,503,144 100% 2.7% 0.7% 
Private Sec  tor             
     Goods-Producing 367,661 366,383 394,575  -0.1% 1.5% 2,737,099 2,960,124 2,827,855  1.6% -0.9% 
         Agriculture 207,186 181,777 183,335 14% -2.6% 0.2% 411,823 383,347 378,942 2% -1.4% -0.2% 
         Natural resources\Mining 10,816 9,043 9,770 1% -3.5% 1.6% 27,263 23,620 23,929 0% -2.8% 0.3% 
         Construction 41,574 63,841 88,132 7% 9.0% 6.7% 517,539 774,145 929,950 6% 8.4% 3.7% 
         Manufacturing 108,085 111,722 113,338 9% 0.7% 0.3% 1,780,474 1,779,012 1,495,034 10% 0.0% -3.4% 
     Service-Rendering 528,232 603,018 681,888  2.7% 2.5% 8,332,062 9,708,100 10,297,954  3.1% 1.2% 
         Retail 117,700 129,200 144,100 11% 1.9% 2.2% 1,413,438 1,571,994 1,678,141 11% 2.1% 1.3% 
         Wholesale 32,800 36,400 43,200 3% 2.1% 3.5% 577,465 652,968 700,019 5% 2.5% 1.4% 
         Transportation\Utilities 38,235 41,161 45,927 3% 1.5% 2.2% 455,239 494,509 476,563 3% 1.7% -0.7% 
         Information 13,904 15,316 15,375 1% 2.0% 0.1% 440,225 528,794 470,144 3% 3.7% -2.3% 
         Financial Activities 40,445 44,014 49,352 4% 1.7% 2.3% 746,884 833,189 934,448 6% 2.2% 2.3% 
         Professional and Business Services 76,282 95,708 105,836 8% 4.6% 2.0% 1,755,920 2,211,872 2,222,644 14% 4.7% 0.1% 
         Education and Health Services 92,302 111,175 127,736 10% 3.8% 2.8% 1,220,977 1,412,810 1,576,182 10% 3.0% 2.2% 
         Leisure and Hospitality 79,918 86,979 99,849 8% 1.7% 2.8% 1,231,930 1,361,700 1,514,160 10% 2.0% 2.1% 
         Other Services 

tor
36,646 43,065 50,513 4% 3.3% 3.2% 489,984 640,264 725,653 5% 5.5% 2.5% 

Public sec              
      Federal Government 31,266 28,577 27,794 2% -1.8% -0.6% 295,250 253,020 247,109 2% -3.0% -0.5% 
      State Government 22,843 26,747 29,427 2% 3.2% 1.9% 371,300 428,239 447,576 3% 2.9% 0.9% 
      Local Government 152,384 180,143 192,861 15% 3.4% 1.4% 1,398,577 1,632,276 1,682,650 11% 3.1% 0.6% 
Source: ADE, Inc., based on California EDD LMID 
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The emergence of local support industries in the San Joaquin Valley region mirrors and leads 
statewide trends, as Table 2 shows. In the region, construction, and health-education increased 
annually by 6.7 percent and 2.8 percent, whereas, statewide, these industries grew by 3.7 percent and 
2.2 percent between 2001 and 2006. In short, while agriculture remains the leading edge of the 
economy, the San Joaquin Valley region’s economy has become more diverse, with the growth 
occurring within population-driven local support industries rather than the export-focused economic 
base industries of manufacturing and agriculture. 

4.2 AFFECTED INDUSTRIES 
The proposed amendments and new rule affect a wide range of industries. This section of the report 
examines economic trends in the region for affected industries. In doing so, this section describes 
the broader economic context under which the District is promulgating proposed amendments and 
new rule. 

Table 3 below shows that most industries potentially impacted by the proposed amendments and 
new rule have experienced some growth between 2001 and 2006. Oil production employment 
increased by 2.4 percent annually during this period (342 jobs), going from 2,730 to 3,072 workers. 
Employment in refineries increased significantly by 12.3 percent annually. Table 3 shows that 
government increased for the most part in the Valley, except for correctional facilities, which 
declined by almost three percent annually between 2001 and 2006. 

 
Table 3 

Economic Trends: Industries Subject to Proposed Amendments to Rules 
4306/4307 and new RUle 4320: San Joaquin Valley 

 
 2001 2006 01-06 01-06 

Oil producers 2,730 3,072 342 2.4% 
Oil refineries 423 756 333 12.3% 
Government     
   General Government 78,802 82,734 3,932 1.0% 
   Health 7,753 10,312 2,559 5.9% 
   Education 42,602 68,595 25,993 10.0% 
   Correctional 10,916 9,414 -1,502 -2.9% 
Food Processing and Related Industries     
   Agriculture 181,643 183,856 2,213 0.2% 
   Food processing 45,293 47,804 2,511 1.1% 
   Manufacturing (less food processing) 66,429 65,534 -895 -0.3% 
   Warehousing 8,698 11,358 2,660 5.5% 
Other     
   Mining\Natural Resources 6,313 6,698 385 1.2% 
   Pipeline\Natural gas 1,248 1,303 55 0.9% 
   Electric, Gas, Sanitary Services 4,851 5,665 814 3.2% 
   Financial Services 28,977 32,772 3,795 2.5% 
   Personal Services 2,765 3,000 235 1.6% 
   Business Services 93,121 102,358 9,237 1.9% 
   Health Services 89,921 101,141 11,220 2.4% 
Source: ADE, Inc. 
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 4.3 AFFECTED STAKEHOLDERS 
The previous section described trends for industries whose specific businesses are potentially subject 
to the proposed amendments and new rule. This section provides employment, revenue, and net 
profit estimates for businesses actually subject to the proposed rule and amendments. These private- 
and public-sector entities are in the databases of the SJVUAPCD. 

Tables 4 and 5 below profile entities impacted by Rule 4306/4230 and Rule 4307 respectively. 
Approximately 345 establishments will be affected by Rule 4306/4230, while 1,454 establishments 
will be affected by amendments to Rule 4307. Many of the establishments affected by amendments 
to Rule 4703 are also subject to proposed amendments to Rule 4306 and new Rule 4230. 
 

Table 4 
Industries Subject to Proposed Amendments to Rule 4306 and Draft New Rule 4230 

 Establishments Employment Revenues Est. Net Profits 
Oil Production 27 2,833 $9,906,843,015 $1,027,276,042 
  Large producers 5 2,731 $9,012,547,135 $939,107,412 
  Small producers 22 102 $894,295,880 $88,168,631 
Oil Refineries 5 386 $2,344,312,500 $150,504,863 
Government 40 21,057 $3,450,097,946  
Food Processing and Related Industries 130 9,135 $11,561,782,674 $511,205,727 
Other Affected Sources 116 12,997 $3,430,818,724 $142,339,802 
 345 49,241 $40,600,697,875 $2,858,602,477 
Source: ADE, Inc. 

 
 

Table 5 
Industries Subject to Proposed Amendments to Rule 4307 

 Establishments Employment Revenues Est. Net Profits 
Oil Producers 27 2,833 $9,906,843,015 $1,027,276,042 
  Large producers 5 2,731 $9,012,547,135 $939,107,412 
  Small producers 22 102 $894,295,880 $88,168,631 
Oil Refineries 5 386 $2,344,312,500 $150,504,863 
Entities With Glycol Reboilers 4 2,200 $12,720,666,162 $907,062,265 
Schools 1,375 89,848 $8,189,696  
Others 116 12,997 $3,430,818,724 $142,339,802 
 1,527 108,264 $28,410,830,097  $2,227,182,973 
Source: ADE, Inc. 
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SECTION 5. SOCIOECONOMIC IMPACTS 

This section of the report compares the economic characteristics of affected industries against the 
compliance costs. The first part of this section discusses annual compliance costs. This section 
discusses general business responses to compliance costs and analyzes the socioeconomic impacts of 
proposed amendments to Rule 4306 and proposed new rule 4320, as well as impacts of proposed 
amendments to Rule 4307. 

COMPLIANCE COST ESTIMATES 
Table 6 below includes information on the estimated costs associated with Rule 4306/4320. The 
District issued a summary of costs associated with the rule in a separate report called “Appendix C: 
Preliminary Cost Effectiveness Analysis for Rules 3206 and 4320” (July 15, 2008). In that report, the 
District pegs aggregate annual cost of the Rule 4306/4320 at $67.7 million (rounded). Industry 
stakeholders reviewed the District’s annual compliance cost estimate. They place cost much higher, 
at $177.8 million (rounded), which is almost three times higher than the District's $67.7 million. For 
the purposes of analysis, this report evaluates the socioeconomic impacts associated with the 
District’s $67.7 million annual compliance cost and industry’s $177.8 million annual compliance cost. 
 

TABLE 6 
ANNUAL COST OF RULE 4306 (AMENDMENTS) AND RULE 4320 (NEW RULE) 

Industry 
Type of 
Control #Units 

Annual Cost 
Low 

Annual Cost 
High 

Total Costs 
Low 

Total Costs 
High 

Crude Petrol.             
Large Producers ULNB 29 $44,546  $1,291,834 $1,291,834 

  SCR  351 $74,941 $346,432 $26,304,291 $121,597,632 
     Total $27,596,125 $122,889,466 

Small Producers ULNB 18 $44,546  $801,828 $801,828 
  SCR  28 $74,941  $2,098,348 $2,098,348 
     Total $2,900,176 $2,900,176 
Petrol. Refining ULNB 53 $44,546   $2,360,938 $2,360,938 

  SCR  9 $66,781 $627,118 $601,029 $5,644,062 
     Total $2,961,967 $8,005,000 

Food Production ULNB 121 $44,546   $5,390,066 $5,390,066 
  SCR  226 $66,781 $110,116 $15,092,506 $24,886,216 
     Total $20,482,572 $30,276,282 

General Gov. ULNB 78 $44,546   $3,474,588 $3,474,588 
  SCR  10 $66,781  $667,810 $667,810 
     Total $4,142,398 $4,142,398 

Other ULNB 147 $44,546   $6,548,262 $6,548,262 
  SCR  46 $66,781  $3,071,926 $3,071,926 
     Total $9,620,188 $9,620,188 
              

GRAND TOTAL   1,116     $67,703,426 $177,833,510 
Source: SJVUAPCD 

 

In addition to the above numbers, the socioeconomic analysis also examines impacts associated with 
a scenario in which affected entities utilize “scrubbers.” Costs associated with “scrubbers” are added 
on top of annual costs depicted above. These additional costs are in the table below. In aggregate, 
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these costs amount to $179.4 million, the bulk of which, at $169.2 million, would be borne by large 
oil producers. District staff below believes that, more than likely, affected stakeholders will not 
utilize scrubbers, resulting in annual costs that will range between $67.7 million (District scenario) 
and $177.8 million (industry scenario). For purposes of the socioeconomic analysis, we examine 
impacts of District annual costs without scrubbers, District annual costs with scrubbers, and 
Industry annual costs with scrubbers. 
 

 

TABLE 7 
ANNUAL COST OF “SCRUBBERS”: 

RULE 4306/RULE 4320 
Large oil producers $169,231,347 
Small oil producers $3,254,000 
Oil refineries $5,694,500 
Government $813,500 
Other $406,750 
 $179,400,097 
Source: SJVUAPCD 

 

In addition to costs associated with Rules 4306\4320, this report analyzes socioeconomic impacts of 
proposed amendments to Rule 4307. Table 8 below includes information on the estimated costs 
associated with amendments to Rule 4307. The District issued a summary of costs associated with 
the rule in a separate report called “Appendix C: Preliminary Cost Effectiveness Analysis for Rules 
4307” (July 15, 2008). In that report, the District pegs aggregate annual cost of the Rule 4307 at $5.5 
million (rounded).   

 

TABLE 8 
ANNUAL COST OF PROPOSED AMENDMENTS TO RULE 4307 

 
 
OILFIELD & REFINERY NATURAL DRAFT UNITS 27 $315,468 

GLYCOL REBOILERS RATED BETWEEN 2.0 MMBtu/hr to 5.0 MMBtu/hr 8 $93,472 

SCHOOL UNITS RATED BETWEEN 2.0 MMBtu/hr to 5.0 MMBtu/hr 380 $4,439,920 

LOW USE UNITS  54 $630,936 

 469 $5,479,796 

Source: SJVUAPCD 

 

BUSINESS RESPONSES TO COMPLIANCE COSTS 
Industries impacted by the draft rule may respond in a variety of ways when faced with new 
regulatory costs. These responses may range from simply absorbing the costs and accepting a lower 
rate of return, to shutting down the affected business operation altogether and, where practical, shift 
from lower-value to higher-value product and or service. These issues were raised and reviewed at 
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the Socioeconomic Focus Group Meeting of March 17, 2008. In general, industry stakeholders 
indicated difficulty in absorbing and or passing on costs in this particular recessionary economic 
climate.     

IMPACTS ON AFFECTED INDUSTRIES 
This section of the report analyzes estimated after tax net profits of affected industries against 
anticipated costs associated with implementation of the draft rule. The estimated annual compliance 
costs used in this analysis were provided to ADE by District staff and stakeholders. 

In calculating impacts of the proposed rules on profits, ADE used net profit data analyzed financial 
data issued by the US Internal Revenue Service for the ten-year period from 1994 to 2004. 
According to the US IRS, over the long-term period stretching from 1994 to 2004, oil producers 
generated on average an after-tax net profit rate of 11.14 percent. This long-term weighted-average 
after-tax net profit rate is based on a pool of approximately 16,000 to 17,000 oil producers and 
natural gas extractors (SIC 1311). The overall rate for SIC 1311 is adjusted downward to 10.11 
percent to account for the fact that it costs more to produce oil in California relative to other states. 
For oil refineries, the report used a long-term after-tax net profit rate of 6.46 percent, which also 
comes from the US IRS. For food processors, the report used a rate of 4.14 percent. 

Tables 9 and 10 show impacts of the what the District believe Rule 4306\Rule 4320 will cost 
annually. Three-hundred forty-five establishments will be affected by these new rules, and, together, 
these establishments generate in aggregate $40.6 billion in revenues and $2.9 billion in net profits. 
Affected large oil producer, small oil producers, and refineries generate $9 billion, $894 million, and 
$2.3 billion in revenues per year, while affected public sector establishments, food processors and 
related industries, and other affected establishments generate $3.5 billion, $11.6 billion, and $3.4 
billion respectively. Table 9 shows that, when expressed as a ratio of annual cost to annual profits, 
the cost of the Rule 4306\Rule 4320 falls below the 10 percent threshold of significance level. Table 
10 adds the costs of “scrubbers” on top of District’s original cost and, in this scenario, the impacts 
again are less than significant, except for large oil producers. At $196.8 million in annual costs, the 
cost associated with Rule 4306\Rule 4320 in the District cost scenario that includes “scrubbers” 
amounts to almost 21 percent of annual net profits. 

Table 11 shows impacts of Rule 4306\Rule 4320 using industry’s costs. This table includes the costs 
of “scrubbers” on top of Industry’s original cost. In this scenario, impacts are less than significant 
except for large oil producers. At $292.1 million in annual costs, the cost associated with Rule 
4306\Rule 4320 in the Industry cost scenario that includes “scrubbers” amounts to almost 31 
percent of annual net profits. 
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TABLE 9 
SOCIOECONOMIC IMPACTS OF PROPOSED AMENDMENTS TO RULE 4306 AND DRAFT NEW RULE 4320 

(DISTRICT COST SCENARIO WITHOUT SCRUBBERS) 
 

 Establishments Revenues Est. Net Profits 

District Annual 
Cost Scenario: 

Rule 4306 

Cost-to-
Net Profit 

Ratio 
Oil Production 27 $9,906,843,015 $1,027,276,042 $30,496,301   
  Large 5 $9,012,547,135 $939,107,412 $27,596,125 2.94% 
  Small 22 $894,295,880 $88,168,631 $2,900,176 3.29% 
Oil Refineries 5 $2,344,312,500 $150,504,863 $2,961,967 1.97% 
Government 40 $3,450,097,946 $0 $4,142,398 0.12% 
Food Processing and Related Industries 130 $11,561,782,674 $511,205,727 $20,482,572 4.01% 
Other Affected Sources 116 $3,430,818,724 $142,339,802 $9,620,188 6.76% 
 345 $40,600,697,875 $2,858,602,477 $67,703,426  
Source: ADE, Inc. 

 

TABLE 10 
SOCIOECONOMIC IMPACTS OF PROPOSED AMENDMENTS TO RULE 4306 AND DRAFT NEW RULE 4320  

(DISTRICT COST SCENARIO WITH SCRUBBERS) 
 

 Establishments Revenues Est. Net Profits 

District Annual Cost 
Scenario: Rule 4306 

(including 
scrubbers) 

Cost-to-
Net 

Profit 
Ratio 

Oil Production 27 $9,906,843,015 $1,027,276,042 $202,981,648   
  Large 5 $9,012,547,135 $939,107,412 $196,827,472 20.96% 
  Small 22 $894,295,880 $88,168,631 $6,154,176 6.98% 
Oil Refineries 5 $2,344,312,500 $150,504,863 $8,656,467 5.75% 
Government 40 $3,450,097,946  $4,955,898 0.14% 
Food Processing and Related Industries 130 $11,561,782,674 $511,205,727 $20,482,572 4.01% 
Other Affected Sources 116 $3,430,818,724 $142,339,802 $10,026,938 7.04% 
 345 $40,600,697,875 $2,858,602,477 $247,103,523  
Source: ADE, Inc. 

 

TABLE 11 
SOCIOECONOMIC IMPACTS OF PROPOSED AMENDMENTS TO RULE 4306 AND DRAFT NEW RULE 4320  

(INDUSTRY COST SCENARIO WITH SCRUBBERS) 
 

 Establishments Revenues Est. Net Profits 

Industry Annual 
Cost Scenario: Rule 

4306 (including 
scrubbers) 

Cost-
to-Net 
Profit 
Ratio 

Oil Production 27 $9,906,843,015 $1,027,276,042 $298,274,989   
  Large 5 $9,012,547,135 $939,107,412 $292,120,813 31.11% 
  Small 22 $894,295,880 $88,168,631 $6,154,176 6.98% 
Oil Refineries 5 $2,344,312,500 $150,504,863 $13,699,500 9.10% 
Government 40 $3,450,097,946 $0 $4,955,898 0.14% 
Food Processing and Related Industries 130 $11,561,782,674 $511,205,727 $30,276,282 5.92% 
Other Affected Sources 116 $3,430,818,724 $142,339,802 $10,026,938 7.04% 
 345 $40,600,697,875 $2,858,602,477 $357,233,607  
Source: ADE, Inc. 
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Table 12 below shows impacts of proposed amendments to Rule 4307. As Table 12 shows, impacts 
are less than significant across the board.  

 

TABLE 12 
SOCIOECONOMIC IMPACTS OF PROPOSED AMENDMENTS TO RULE 4307 

 

 Establishments Revenues Est. Net Profits 

District Annual 
Cost Scenario: 

Rule 4307 

Cost-to-
Net Profit 

Ratio 
Oil Producers 27 $9,906,843,015 $1,027,276,042     
  Large producers 5 $9,012,547,135 $939,107,412 $267,635 0.03% 
  Small producers 22 $894,295,880 $88,168,631 $9,999 0.01% 
Oil Refineries 5 $2,344,312,500 $150,504,863 $37,833 0.03% 
Entities With Glycol 
Reboilers 4 $12,720,666,162 $907,062,265 $93,472 0.01% 
Schools 1,375 $8,189,150,696  $4,439,920 0.05% 
Others 116 $3,430,818,724 $142,339,802 $630,936 0.44% 
 1,554 $46,498,634,112 $2,227,182,973 $5,479,795  
Source: ADE, Inc. 

 

Impacts above are significant only for large oil producers (see Tables 10 and 11).  At $196.8 million, 
the District’s annual compliance cost is approximately $102.9 million above ten-percent of net 
profits of large oil producers, or $93.9 million. Affected stakeholders may attempt to re-coup the 
cost of compliance in part or in full, i.e. that portion above the ten-percent threshold ($102.9 
million) or all of the $196.8 million in annual cost. At $102.9 million, the annual compliance cost 
above the threshold of significance amounts to 409 full-time equivalent (FTE) positions, meaning 
that the impacted project could re-coup the cost of compliance above the threshold by reducing its 
workforce by 409 FTEs. The impacted project could re-coup the full compliance cost of $196.8 
million by reducing its workforce by 602 FTEs. 

At $292.1 million (see Table 11), industry’s annual compliance cost is approximately $198.2 million 
above ten-percent of net profits of large oil producers, or $93.9 million. This project may attempt to 
re-coup the cost of compliance in part or in full, i.e. that portion above the ten-percent threshold 
($198.2 million) or all of the $292.1 million in annual cost. At $198.2 million, the annual compliance 
cost above the threshold of significance amounts to 788 full-time equivalent (FTE) positions. The 
impacted project might seek to re-coup the full compliance cost of $292.1 million by reducing its 
workforce by 1,161 FTEs. 

In the District annual compliance cost scenario, the direct loss of 409 to 602 workers represents 15 
to 22 percent of the workforce of the five businesses impacted by the proposed amendments to 
Rule 4306. In the industry annual compliance cost scenario, the direct loss of 788 to 1,161 represents 
28 to 44 percent of affected oil producers’ workforce. Because of the way in which one business in 
one industry interacts through buyer and supplier relations with businesses in the same or other 
industries, we also need to understand the indirect and what are called induced impacts associated 
with the draft rule. 
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Using the IMPLAN Impro Professional input-output model, the consultant estimated the multiplier 
impacts associated with the cost of compliance above the threshold of significance, looking 
particularly at two measures – employment and industry output. These measures are defined as 
follows: 

 Employment indicates the number of jobs lost given the level of compliance cost. This 
employment total includes self-employment. 

 Industry output represents the sum of all economic activity lost by affected industries and 
ancillary activities. This activity includes all commodity inputs, labor income, property income, 
and other value added components.  

The multiplier impacts for these measures come from the Type II multipliers. These multipliers 
include the direct, indirect, and induced impacts. These multiplier descriptions are summarized 
below. 

 Direct impacts represent the jobs losses and other economic impacts that are directly related to 
costs associated by affected industries as a result of implementation of the draft rule.   

 Indirect impacts represent the jobs and other economic effects that will potentially be lost 
elsewhere in the eight-county region as a result of the direct impacts on affected industries 
resulting from the draft rule. These indirect impacts result from supplier purchases. 

 Induced impacts represent the economic losses associated with reductions in household 
purchases tied to direct and indirect employment losses in the region. These induced impacts 
most typically occur in retail and other local-serving industry categories such as personal 
services, education, and health care. 

Table 13 shows the direct, indirect, and induced employment impacts associated with annual cost of 
compliance resulting from Rule 4306\4320. In addition to the direct loss of 409 to 602 workers 
(District cost scenario), there will be an indirect loss of 262 to 386 additional workers in businesses 
with whom the six directly affected businesses engage in buyer-supplier relations. The direct loss of 
409 to 602 workers and the indirect loss of another 262 to 386 workers, in turn, will induce the loss 
of another 230 to 339 workers, mainly those who are employed in retail and services. Thus, the total 
number of jobs lost as a result of the costs associated with Rule 4306\4320 amounts to 901 to 1,327 
workers, using the District’s annual compliance cost figures. With respect to impacts stemming from 
industry’s annual compliance cost scenarios, there could be a total impact ranging from 1,737 to 
2,559 jobs, as the table below shows. 
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TABLE 13 
DIRECT, INDIRECT, AND INDUCED JOB IMPACTS RESULTING FROM SITUATIONS WHERE 

ANNUAL COST COMPLIANCE EXCEEDS THRESHOLD OF SIGNIFICANCE: PROPOSED 
AMENDMENTS TO 4306 AND NEW RULE 4320 

 
 District Compliance Cost Scenario (with 

scrubbers) 
 Industry Compliance Cost Scenario 

(with scrubbers) 
 Impacts Associated 

with Recovering 
Impacts Above 10 
Percent Threshold 

Impacts 
Associated with 
Recovering Full 

Impacts 

 Impacts Associated 
with Recovering 

Impacts Above 10 
Percent Threshold 

Impacts 
Associated with 
Recovering Full 

Impacts 
Direct Impacts 409 602   788 1,161 
Indirect Impacts 262 386  505 744 
Induced Impacts 230 339   444 654 
Total 901 1,327   1,737 2,559 
Source: ADE, Inc., based on Impro Professional input-output model 

 

IMPACT ON SMALL BUSINESSES  
In addition to analyzing the employment impacts of the Rule 4306\4320 and Rule 4307, state 
legislation requires that the socioeconomic analysis assess whether small businesses are 
disproportionately affected by air quality rules. This section begins by briefly summarizing how the 
state government defines small businesses for the purposes of qualifying certain businesses for 
various programs. This section concludes with a discussion as to whether the affected industries 
include small businesses and assesses whether those small businesses are disproportionately 
impacted by the new rules. 

DEFINITION OF A SMALL BUSINESS 
For purposes of qualifying small businesses for bid preferences on state contracts and other benefits, 
the State of California defines small businesses in the following manner1. To be eligible for small 
business certification, a business: 

 Must be independently owned and operated; 

 Cannot be dominant in its field of operation; 

 Must have its principal office located in California 

 Must have its owners (or officers in the case of a corporation) domiciled in California; and 

 Together with its affiliates, be either: 

 A business with 100 or fewer employees, and an average gross receipts of $10 million or less 
over the previous tax years, or 

 A manufacturer with 100 or fewer employees 

                                          
1 State of California. Department of General Services. “California Small Business Certification” (http: 
www.pd.dgs.ca.gov/smbus/sbcert.htm) 
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Due to limitations of the data set, it is difficult to ascertain how many of the establishments are small 
businesses per the features identified directly above. It is possible to estimate how many affected 
establishments employ more than 100 workers, as well as to estimate the average revenues generated 
by affected establishments of a given size. However, as the previous discussion showed, impacts 
stemming from these new rules are less than significant for most if not all businesses except large oil 
producers, which are not small businesses. Thus, small businesses are not disproportionately 
impacted. 

 
 
 
 
 
 
 
 
 
 
 
 

 



SAN JOAQUIN VALLEY UNIFIED AIR POLLUTION CONTROL DISTRICT 
 
Appendix E:  Rule Consistency Analysis       August 21, 2008 
 

 Final Draft Staff Report with Appendices 
 Proposed Amendments to Rule 4306 

and Rule 4307 and Proposed New Rule 4320  

E - 1

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

APPENDIX E 
 

RULE CONSISTENCY ANALYSIS FOR PROPOSED 
AMENDMENTS TO RULE 4306 AND RULE 4307 

AND PROPOSED NEW RULE 4320 
 

August 21, 2008 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SAN JOAQUIN VALLEY UNIFIED AIR POLLUTION CONTROL DISTRICT 
 
Appendix E:  Rule Consistency Analysis       August 21, 2008 
 

 Final Draft Staff Report with Appendices 
 Proposed Amendments to Rule 4306 

and Rule 4307 and Proposed New Rule 4320  

E - 2

RULE CONSISTENCY ANALYSIS FOR PROPOSED AMENDMENTS TO 
RULE 4306 AND RULE 4307AND PROPOSED NEW RULE 4320 

 
I. Requirements of Rule Consistency Analysis 
 
Pursuant to Section 40727.2 OF California Health and Safety Code, prior to 
adopting, amending of a rule or regulation, the District is required to perform a 
written analysis that identified and compares the air pollution control elements of 
the rule amendments to Rule 4306 and Rule 4307 and proposed new Rule 4320 
with the corresponding elements of existing or proposed District and EPA 
regulations and guidelines that apply to boilers, steam generators, and process 
heaters (units).  The elements that were analyzed are emissions standard, 
monitoring and testing, and recordkeeping and reporting requirements.  The 
analysis is discussed below and a summary is presented in the Rule Consistency 
Table. 
 
II. Results of Analysis 
 
A. District Rules 
 
Rules 4306, 4307 and 4320 apply to gaseous or liquid fired boilers, steam 
generators, and process heaters.  Rule 4304 (Equipment Tuning Procedure for 
Boilers, Steam Generators, and Process Heaters) establishes the tune-up 
procedures for this source category.  Certain steam generators were previously 
subject to Rule 4405 (Oxides of Nitrogen Emissions from Existing Steam 
Generators Used in Thermally Enhanced Oil Recovery – Central and Western 
Kern County Fields), then became subject to Rules 4351 and 4305.  Upon 
adoption, September 18, 2003, oilfield steam generators were then subject to 
Rule 4306.  Units subject to proposed amendments to Rule 4307 are not subject 
to existing Rules 4351, 4305 and 4306 because these rules apply to larger 
boilers, steam generators, and process heaters with a rated heat input of greater 
than 5.0 MMBtu/hr.    
 
 
B. Federal Rules, Regulations, and Policies 
 
1. 40 CFR 60 Subpart D (Standards of Performance for Fossil-Fuel Fired 

Steam Generators for Which Construction Commenced After August 17, 
1971) 

 
40 CFR 60 Subpart D applies to fossil fuel-fired, and fossil fuel and wood 
residue-fired steam generating unit of more than 250 MMBtu/hr that commenced 
construction or modification after August 17, 1971.  Subpart D establishes the 
emission standards for NOx, SOx, and PM.  Rule 4306 and Rule 4320 establish 
emission standards for NOx and Rule 4320 establishes particulate matter control 
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requirements.  Rule 4306 and Rule 4320 apply to units with a rated heat input 
greater than 5 MMBtu/hr that are fired on gaseous or liquid fuel.  The rule 
consistency analysis focused on standards established in 40 CFR 60 Subpart D 
for similar types of fuel.  In general, the applicability, emission limits, and 
monitoring requirements of Rule 4306 and Rule 4320 are more stringent than 
those specified for units that are subject to 40 CFR 60 Subpart D.  40 CFR 60 
Subpart D does not apply to units subject to proposed amendments to Rule 4307 
because these units are rated less than the 250 MMBtu/hr.   
 
The relevant standards used for comparing the draft rules with 40 CFR 60 
Subpart D are shown in the Rule Consistency Table. 
 
2. 40 CFR 60 Subpart Db (Standards of Performance for Industrial-

Commercial-Institutional Steam Generating Units) 
 
40 CFR 60 Subpart Db applies to steam generating units with a heat input 
capacity of greater than 100 MMBtu/hr that commence construction, modification, 
or reconstruction after June 19, 1984.  Steam generating units, as defined in 40 
CFR 60 Subpart Db, do not include process heaters.  The rule consistency 
analysis focused on standards established in 40 CFR 60 Subpart Db for similar 
type of fuel.  Rule 4306 and Rule 4320 apply to units with a rated heat input 
greater than 5 MMBtu/hr.  This subpart requires a Continuous Emissions 
Monitoring System (CEMS) but provides several conditions where it is not 
required.  In general, the applicability, emission limits, and monitoring 
requirements of Rule 4306 and 4320 are more stringent than those specified for 
units that are subject to 40 CFR 60 Subpart Db.  The relevant standards used for 
comparing the draft rules with 40 CFR 60 Subpart Db are shown in the Rule 
Consistency Table.  40 CFR 60 Subpart Db does not apply to units subject to 
proposed amendments to Rule 4307 because the units are rated less than the 
100 MMBtu/hr.   
 
3. 40 CFR 60 Subpart Dc (Standards of Performance for Small Industrial-

Commercial-Institutional Steam Generating Units)  
 
40 CFR 60 Subpart Dc applies to steam generating units with a maximum heat 
input capacity of 10 MMBtu/hr to 100 MMBtu/hr that commence construction, 
modification, or reconstruction after June 9,1989.  Since the applicability of Rule 
4306 and Rule 4320 applies to gaseous or liquid fuel fired boilers, steam 
generators, and process heaters, a comparison of the provisions of the rule with 
40 CFR 60 Subpart Dc is not meaningful because Subpart Dc does not contain 
any standards for similar fuels.  40 CFR 60 Subpart Dc does not apply to units 
subject to proposed amendments to Rule 4307 because the units are rated less 
than the 10 MMBtu/hr. 
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4. 40 CFR 63 Subpart DDDDD (NESHAP for Industrial, Commercial, and 
Institutional Boilers and Process Heaters) 

 
40 CFR 63 Subpart DDDDD establishes emission limits and work practice 
standards for boilers and process heaters to regulate hazardous air pollutants 
such as arsenic, cadmium, chromium, hydrogen chloride, hydrogen fluoride, 
lead, manganese, mercury, and nickel.  NESHAP applies to any boiler process or 
heaters located at a major source.  Existing units are units that commenced 
construction before January 13, 2003; new units are units built on or after 
January 13, 2003.  The relevant standards used for comparing the draft rules 
with 40 CFR 63 Subpart DDDDD are shown in the Rule Consistency Table.   
 
5. EPA –453/R-94-022 “Alternative Control Techniques (ACT) Document – 

NOx Emissions from Industrial/Commercial/Institutional Boilers”, dated 
March 1994  

 
The ACT discusses the different control techniques for controlling NOx emissions 
from boilers with heat input capacities from 0.4 to 1,500 MMBtu/hr.  The ACT 
also presented the achievable emission levels of several control techniques 
based on the type of boiler and the type of fuel used.  The ACT contains cost 
effectiveness estimates for different control techniques.  However, the ACT does 
not prescribe the specific emission limits that should be used in developing a 
regulation to control NOx emissions from boilers.      
 
6. EPA “Control Techniques Guideline (CTG) Document  
 
There is no EPA CTG for boilers, steam generators, and process heaters. 
 
7. EPA Policy on Start-up or Shutdown 
 
Section 5.3 of Rule 4306 and Section 5.6 of Rule 4320 establish certain 
operational standards that must be met during start-up or shutdown of boilers, 
steam generators, and process heaters.  Section 5.4 of Rule 4307 allows a 
limited duration of startup or shutdown including certain operational standards 
that must be met during start-up or shutdown of the unit.  District staff believe 
that the proposed start-up or shutdown provisions are consistent with the EPA 
policy as discussed in an EPA memorandum, dated February 15, 1983, “Policy 
on Excess Emissions During Start-up, Shutdown, Maintenance and Malfunctions” 
which prohibits automatic exemption during periods of start-up or shutdown of a 
unit.   
 
8. EPA Policy on Recordkeeping 
 
The recordkeeping requirement in Sections 6.1 of Rule 4306, Rule 4307 and 
Rule 4320 is consistent with EPA’s policy to keep and maintain records for at 
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least five years. 
 
9. EPA Policy on Representative Unit Testing 
 
The representative unit testing provision in Section 6.3.2 of Rule 4306 is 
consistent with the EPA policy as discussed in a letter dated April 16, 1997 from 
Matt Haber, Chief of EPA Region IX Air Division Permits Office to the District’s 
Permit Services Division.  Rule 4307 and Rule 4320 do not contain such 
provisions. 
 
10. EPA Policy on Alternate Emission Control Plan (AECP)  

 
The AECP provision in Section 9 of Rule 4306 is consistent with EPA Emissions 
Trading Policy Statement (ETPS) published on December 4, 1986 (51 FR 
43814), the Economic Incentive Program (EIP) Rules promulgated April 7, 1994 
(59 FR 16690), and EPA policies regarding equivalency provisions, AECPs, 
cross-line averaging, and other bubbles as described in the document entitled, 
“Issues Relating to VOC Regulation Cut points, Deficiencies, and Deviations: 
Clarification to Appendix D of November 24, 1987 Federal Register.”  The EIP 
and EPA policies require AECP provisions to meet, among other things, a 10 
percent or greater reduction in emissions beyond the established baseline.  Rule 
4307 and Rule 4320 do not contain such provisions. 
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Summary of Rule Consistency Analysis For Rules 4306/4320 
Federal Rules, Regulations, and Policies  Requirements Rules 4306 and 4320 

40 CFR 60 Subpart D 40 CFR 60 Subpart Db 40 CFR 63 Subpart 
DDDDD 

ACT Policy 

Applicability Gaseous- or liquid-fired boilers, 
steam generators, and process 
heaters >5 MMBtu/hr 

Steam generating units >250 
MMBtu/hr which commenced 
construction after 8/17/71.  

Steam generating units 
>100 MMBtu/hr which 
commenced construction 
after 6/19/84.  Oil-fired 
units rated at 100 to 250 
MMBtu/hr which 
commenced construction, 
modification, or 
reconstruction after 
6/19/84, but on or before 
6/19/86.  

Industrial, commercial, and 
institutional boiler or 
process heater that is 
located at, or is part of, a 
major source of hazardous 
air pollutants.   

None None 

Emission Limits 
(Standard and 
Enhanced) 

NOx limits are more stringent than 
NSPS (refer to Rule 4320 Table 
1).  CO limit –400 at 3% O2 
PM Control Requirements: 
-Fire exclusively on PUC-quality 
natural gas, commercial propane, 
butane, or liquefied petroleum gas, 
or a combination of such gases; or 
- Limit fuel sulfur content to no 
more than 5 grains of total sulfur 
per 100 standard cubic feet; or 
- Install and operate an emission 
control system that reduces SO2 
by at least 95% by weight; or limit 
exhaust SO2 to less than or equal 
to 9 ppmv at 3% O2. 

NOx limits: 
-Gaseous fossil fuel – 0.20 
lb/MMBtu 
-Liquid fossil fuel – 0.30 
lb/MMBtu. 
PM limit: 
-Fossil fuel - 0.10 lb/MMBtu 
SO2 limit: 
- Liquid fossil fuel – 0.80 
lb/MMBtu  

NOx limits: 
-Natural gas and distillate 
oil (low heat release rate) – 
0.10 lb/MMBtu. 
-Natural Gas and distillate 
oil (high heat release rate) 
– 0.20 lb/MMBtu. 
SO2 limits: 
- Various fuels – 0.20 
lb/MMBtu; or a 92% 
reduction. 
 

New or reconstructed large 
liquid fuel, or limited use 
liquid fuel: 
PM – 0.03 lb/MMBtu 
CO – 400 ppm at 3% O2 
New or reconstructed small 
liquid fuel: 
PM – 0.03 lb/MMBtu 
New or reconstructed large 
gaseous or limited use 
gaseous fuel: 
CO – 400 ppm at 3% O2 

None None 

Operating 
requirements and work 
practices 

Establishes requirements for start-
up or shutdown. 

None None Ongoing operation and 
maintenance requirements. 

None Prohibits automatic 
exemption from the 
emission standards 
during start-up or 
shutdown. 

Emission measurement 15-consecutive-minute block 
average 

3-hour arithmetic average of 
3 contiguous 1-hour period 

Initial performance test – 
24-hour average 
Subsequent performance 
test – 3-hour average 

Initial performance tests or 
initial fuel analysis.  

None  

Alternate Emission 
Control Plan (AECP) 

Contains AECP provision None None None None AECP provisions of 
Draft Rule 4306 are 
consistent with EPA 
policy. 
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Summary of Rule Consistency Analysis For Rules 4306/4320 – Continued 
Federal Rules, Regulations, and Policies  Requirements Rules 4306 and 4320 

40 CFR 60 Subpart D 40 CFR 60 Subpart Db 40 CFR 63 Subpart 
DDDDD 

ACT Policy 

Monitoring and Testing -Source testing once every 12 
months.  Allows source testing 
once every 36 months if two 
consecutive 12-month testing 
demonstrates compliance with the 
limits. 
-Requires tune-up of units semi-
annually. 
-Requires operation of Continuous 
Emissions Monitoring System or 
an APCO-approved alternate 
Monitoring System. 
-Allows representative unit testing  

-Requires source testing 
upon initial performance test, 
but no requirement conduct 
recurring periodic source 
testing. 
-Requires operation of 
Continuous Emissions 
Monitoring System if initial 
performance test 
demonstrates that NOx 
emissions are greater than 
70% of the applicable 
standard.   
-No periodic tune-up 
requirement. 
-No provision for 
representative unit testing.  

-Requires source testing 
upon initial performance 
test, but no requirement to 
conduct recurring periodic 
testing. 
-No periodic tune-up 
requirement. 
-No provision for 
representative unit testing. 
-Requires operation of 
Continuous Emissions 
Monitoring System or 
predictive emissions 
monitoring under certain 
conditions.   

-Requires operation of 
Continuous Emissions 
Monitoring System or site-
specific monitoring, or 
emissions averaging. 

None Representative unit 
testing provisions of 
Draft Rules 4305 and 
4306 are consistent with 
EPA policy. 

Recordkeeping and 
reporting 

Maintain records for five years.  None Maintain records for 2 
years. 

Maintain records for five 
years. 

None Maintain records for five 
years. 
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Summary of Rule Consistency Analysis For Rule 4307 
Rule 4307 Federal Rules, Regulations, and Policies Requirements 

 40 CFR 60 Subpart D 40 CFR 60 Subpart Db 40 CFR 63 Subpart DDDDD ACT US Policy 
Applicability Gaseous- or liquid-fired 

boilers, steam generators, 
and process heaters 2.0 
MMBtu/hr to 5.0 MMBtu/hr 

Steam generating units >250 
MMBtu/hr which commenced 
construction after 8/17/71.  

Steam generating units >100 
MMBtu/hr which commenced 
construction after 6/19/84.  Oil-fired 
units rated at 100 to 250 MMBtu/hr 
which commenced construction, 
modification, or reconstruction after 
6/19/84, but on or before 6/19/86.  

Industrial, commercial, and 
institutional boiler or process heater 
that is located at, or is part of, a 
major source of hazardous air 
pollutants.   

None None 

Emission 
Limits 

NOx limits are more stringent 
than NSPS (refer to Rule 
4307 Table 1).  CO limit –400 
at 3% O2 

NOx limits: 
-Gaseous fossil fuel – 0.20 lb/MMBtu 
-Liquid fossil fuel – 0.30 lb/MMBtu. 
No CO limit. 
 
 

NOx limits: 
-Natural gas and distillate oil (low 
heat release rate) – 0.10 lb/MMBtu. 
-Natural Gas and distillate oil (high 
heat release rate) – 0.20 lb/MMBtu. 
-Residual oil (low heart release rate) 
– 0.30 lb/MMBtu 
-Residual oil (high heat release rate) 
– 0.40 lb/MMBtu 

New or reconstructed large liquid 
fuel, or limited use liquid fuel: 
PM – 0.03 lb/MMBtu 
CO – 400 ppm at 3% O2 
New or reconstructed small liquid 
fuel: 
PM – 0.03 lb/MMBtu 
New or reconstructed large gaseous 
or limited use gaseous fuel: 
CO – 400 ppm at 3% O2 

None None 

Operating 
requirements 
and work 
practices 

Establishes requirements for 
start-up or shutdown. 

None None Ongoing operation and maintenance 
requirements.  

None Prohibits automatic 
exemption from the 
emission standards 
during start-up or 
shutdown. 

Emission 
measurement 

Arithmetic average of the 
results of three sampling runs 
and each sampling period is 
30 minutes. 

3-hour arithmetic average of 3 
contiguous 1-hour period 

Initial performance test – 24-hour 
average 
Subsequent performance test – 3-
hour average 

Initial performance tests or initial fuel 
analysis.  

None  

Monitoring and 
Testing 

Requires tune-up of units 
semi-annually. 
 

-Requires source testing upon initial 
performance test, but no requirement 
conduct recurring periodic source 
testing. 
-Requires operation of Continuous 
Emissions Monitoring System if initial 
performance test demonstrates that 
NOx emissions are greater than 70% 
of the applicable standard.   
-No periodic tune-up requirement. 
-No provision for representative unit 
testing.  

-Requires source testing upon initial 
performance test, but no requirement 
to conduct recurring periodic testing. 
-No periodic tune-up requirement. 
-No provision for representative unit 
testing. 

 
 

-Requires operation of Continuous 
Emissions Monitoring System or site-
specific monitoring, or emissions 
averaging. 

None Periodic testing to 
demonstrate 
compliance. 

Recordkeeping 
and reporting 

Maintain records for five 
years.  

None Maintain records for 2 years. Maintain records for five years. None Maintain records 
for five years. 
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	RULE 4306 BOILERS, STEAM GENERATORS, AND PROCESS HEATERS – PHASE 3 (Adopted September 18, 2003; Amended March 17, 2005; Amended (rule adoption date))
	1.0 Purpose
	 The purpose of this rule is to limit emissions of oxides of nitrogen (NOx) and carbon monoxide (CO) from boilers, steam generators, and process heaters.
	2.0 Applicability
	 This rule applies to 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.
	3.0 Definitions
	3.1 Annual Capacity Factor:  the ratio of the amount of fuel burned by the unit in a calendar year to the amount of fuel that the unit could have burned if it had operated at its maximum rated capacity for 8,760 hours during the calendar year.
	3.2 Annual Heat Input:  the actual, total heat input of fuels burned by a unit in a calendar year, as determined from the higher heating value and cumulative annual usage of each fuel.
	3.3 Boiler or Steam Generator:  any external combustion equipment, except oilfield steam generators, fired with any fuel used to produce hot water or steam.
	3.4 British Thermal Unit (Btu):  the amount of heat required to raise the temperature of one pound of water from 59°F to 60°F at one atmosphere.
	3.5 Dryer:  any unit in which material is dried in direct contact with the products of combustion.
	3.6 Gaseous Fuel:  any fuel which is a gas at standard conditions.
	3.7 Gas Liquids Processing Facility:  a facility that is engaged in the catalytic processing of gas liquids to produce finished products.   
	3.8 Heat Input:  the heat (hhv basis) released due to fuel combustion in a unit, not including the sensible heat of incoming combustion air and fuel.
	3.9 Higher Heating Value (hhv):  the total heat liberated per mass of fuel burned (Btu per pound), when fuel and dry air at standard conditions undergo complete combustion and all resulting products are brought to their standard states at standard conditions.
	3.10 Liquid Fuel:  any fuel which is a liquid at standard conditions.
	3.11 Load-following Unit:  for the purposes of this rule, a load-following unit is defined as a unit with normal operational load fluctuations and requirements which exceed the operational response range of an Ultra-Low NOx burner system(s) operating at 9 ppmv NOx.  The operator shall designated load-following units on the Permit to Operate. 
	3.12 NOx Emissions:  the sum of oxides of nitrogen expressed as NO2 in the flue gas. 
	3.13 Oilfield Steam Generator:  an external combustion equipment which converts water to dry steam or to a mixture of water vapor and steam, with an absolute pressure of more than 30 psia, and which is used exclusively in thermally enhanced crude oil production. 
	3.14 Parts Per Million by Volume (ppmv):  the ratio of the number of gas molecules of a given species, or group of species, to the number of millions of total gas molecules.
	3.15 Process Heater:  any combustion equipment fired with liquid and/or gaseous fuel and which transfers heat from combustion gases to water or process streams.  This definition excludes: kilns or ovens used for drying, baking, cooking, calcining, or vitrifying; and unfired waste heat recovery heaters used to recover sensible heat from the exhaust of combustion equipment. 
	3.16 Public Utilities Commission (PUC) Quality Natural Gas:  any gaseous fuel, gas- containing fuel where the sulfur content is no more than one-fourth (0.25) grain of hydrogen sulfide per one hundred (100) standard cubic feet and no more than five (5) grains of total sulfur per one hundred (100) standard cubic feet.  PUC quality natural gas also means high methane gas (at least 80% methane by volume) as specified in PUC General order 58-A. 
	3.17 PUC Quality Natural Gas Curtailment:  means a shortage in the supply of Public Utility Commission (PUC) quality natural gas, due solely to supply limitations or restrictions in distribution pipelines by the utility supplying the gas, and not due to the cost of natural gas.
	3.18 Qualified Technician:  a stationary source employee or any personnel contracted by a stationary source operator who has a documented training and a demonstrated experience performing tune-ups on a unit to the satisfaction of the APCO.  The documentation of tune-up training and experience shall be made available to the APCO upon request.   
	3.19 Rated Heat Input (million Btu per hour):  the heat input capacity specified on the nameplate of the unit.  If the unit has been physically modified such that its maximum heat input differs from what is specified on the nameplate, the modified maximum heat input shall be considered as the rated heat input and made enforceable by Permit to Operate.
	3.20 Refinery Unit:  a unit that is permanently installed and operated at a petroleum refinery or a gas liquids processing facility.  
	3.21 Re-ignition:  the relighting of a unit after an unscheduled and unavoidable interruption or shut off of the fuel flow or electrical power, for a period of less than 30 minutes, due to reasons outside the control of the operator.
	3.22 Shutdown:  the period of time during which a unit is taken from an operational to a non-operational status by allowing it to cool down from its operating temperature to ambient temperature as the fuel supply to the unit is completely turned off.
	3.23 Solid Fuel:  any fuel which is a solid at standard conditions.
	3.24 Standard Conditions:  standard conditions as defined in Rule 1020 (Definitions).
	3.25 Start-up:  the period of time during which a unit is brought from a shutdown status to its operating temperature and pressure, including the time required by the unit’s emission control system to reach full operation.    
	3.26 Unit:  any boiler, steam generator, oilfield steam generator, or process heater as    defined in this rule.
	4.0 Exemptions
	 4.1 This rule shall not apply to:
	  4.1.1 Solid fuel fired units.
	  4.1.2 Dryers and glass melting furnaces.
	  4.1.3 Kilns and smelters where the products of combustion come into direct contact with the material to be heated.  
	  
	  4.1.4 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.  
	  
	 4.2 The requirements of Sections 5.1.1 and 5.1.2 shall not apply to a unit when burning any fuel other than PUC quality natural gas during PUC quality natural gas curtailment provided all of the following conditions are met: 
	  4.2.1 Fuels other than PUC quality natural gas are burned no more than 168 cumulative hours in a calendar year plus 48 hours per calendar year for equipment testing, as limited by Permit to Operate.
	4.2.2 NOx emission shall not exceed 150 ppmv or 0.215 lb/MMBtu.  Demonstration of compliance with this limit shall be made by either source testing, continuous emission monitoring system (CEMS), an APCO approved Alternate Monitoring System, or an APCO approved portable NOx analyzer.
	5.0 Requirements
	All ppmv emission limits specified in this section are referenced at dry stack gas conditions and  3.00 percent by volume stack gas oxygen.  Emission concentrations shall be corrected to 3.00 percent oxygen in accordance with Section 8.1.    
	5.1 NOx and CO Emission Limits
	 
	 5.1.1 Except for units subject to Sections 5.2, NOx and carbon monoxide (CO) emissions shall not exceed the limits specified in Table 1 on and after the dates specified in Tables 2 and 3.
	Table 1 NOx and CO Limits
	Category
	Operated on Gaseous Fuel
	Operated on Liquid Fuel
	NOx Limit 



	CO Limit (ppmv)
	NOx Limit 
	CO Limit (ppmv)
	Standard Option
	Enhanced Option


	A. Units with a rated heat input equal to or less than 20.0 MMBtu/hour, except for Categories C, D, E, F, G, H, and I units
	15 ppmv or
	0.018 lb/MMBtu
	9 ppmv or
	0.011 lb/MMBtu
	400
	40 ppmv or 
	0.052 lb/MMBtu
	400
	B. Units with a rated heat input greater than 20.0 MMBtu/hour, except for Categories C, D, E, F, G, H, and I units
	9 ppmv or
	0.011 lb/MMBtu
	6 ppmv or
	0.007 lb/MMBtu
	400
	40 ppmv or 
	0.052 lb/MMBtu
	400
	C. Oilfield Steam Generators
	15 ppmv or
	0.018 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	D. Refinery units with a rated heat input greater than 5 MMBtu/hr up to 65 MMBtu/hr
	30 ppmv or 0.036 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	E.  Refinery units with a rated heat input greater than 65 MMBtu/hr up to 110 MMBtu/hr 
	25 ppmv or
	0.031 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	F. Refinery units with a rated heat input greater than 110 MMBtu/hr
	5 ppmv or
	0.0062 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	G. Load-following units 
	15 ppmv or 0.018 lb/MMBtu
	9 ppmv or 0.011 lb/MMbtu
	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	H. Units limited by a Permit to Operate to an annual heat input of 9 billion Btu/year to 30 billion Btu/year
	30 ppmv or 0.036 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	Table 1 NOx and CO Limits (continued)
	Category
	Operated on Gaseous Fuel
	Operated on Liquid Fuel
	NOx Limit 



	CO Limit (ppmv)
	NOx Limit 
	CO Limit (ppmv)
	Standard Option
	Enhanced Option


	I. Units 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 greater than 5 MMBtu/hr, as specified in the Permit to Operate, and in which the products of combustion do not come in contact with the products of combustion of any other burner.
	30 ppmv or 0.036 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	5.1.2 When a unit is operated on combinations of gaseous fuel and liquid fuel, the NOx limit shall be the heat input weighted average of the applicable limits specified in Sections 5.1.1, as calculated by the following equation:
	 
	 Where:  G = annual heat input from gaseous fuel
	   L = annual heat input from liquid fuel 
	 5.2 For each unit that is limited to less than 9 billion Btu per calendar year heat input pursuant to a Permit to Operate, the operator shall comply with the requirement of Section 7.4 and one of the following:
	  5.2.1 tune the unit at least twice per calendar year, (from four to eight months apart) by a qualified technician in accordance with the procedure described in Rule 4304 (Equipment Tuning Procedure for Boilers, Steam Generators, and Process Heaters).  If the unit does not operate throughout a continuous six-month period within a calendar year, only one tune-up is required for that calendar year.  No tune-up is required for any unit that is not operated during that calendar year; this unit may be test fired to verify availability of the unit for its intended use, but once the test firing is completed the unit shall be shutdown; or
	  
	  5.2.2 operate the unit in a manner that maintains exhaust oxygen concentrations at less than or equal to 3.00 percent by volume on a dry basis; or 
	  5.2.3 operate the unit in compliance with the applicable emission limits of Sections 5.1.1 or 5.1.2. 
	5.3 On and after the full compliance schedule specified in Section 7.1, the applicable emission limits of Sections 5.1, 5.2.2 and 5.2.3 shall not apply during start-up or shutdown provided an operator complies with the requirements specified below.  
	5.3.1 The duration of each start-up or each shutdown shall not exceed two hours, except as provided in Section 5.3.3.
	5.3.2 The emission control system shall be in operation and emissions shall be minimized insofar as technologically feasible during start-up or shutdown.
	5.3.3  Notwithstanding the requirement of Section 5.3.1, an operator may submit an application for a Permit to Operate condition to allow more than two hours for each start-up or each shutdown provided the operator meets all of the conditions in specified in Sections 5.3.3.1 through 5.3.3.3.
	5.3.3.1  The maximum allowable duration of start-up or shutdown will be determined by the APCO.  The allowable duration of start-up shall not exceed twelve hours and the allowable duration of shutdown shall not exceed nine hours.
	5.3.3.2  The APCO will only approve start-up or shutdown duration longer than two hours when the application meets the following conditions: 
	     5.3.3.2.1 clearly identifies the control technologies or strategies to be utilized; and
	   
	    5.3.3.2.2 describes what physical conditions prevail during start-up or shutdown periods that prevent the controls from being effective; and   
	    5.3.3.2.3 provides a reasonably precise estimate as to when the physical conditions will have reached a state that allows for the effective  control of emissions.
	   5.3.3.3  The operator shall submit to the APCO any information deemed necessary by the APCO to determine the appropriate length of start-up or shutdown.  The information shall include, but is not limited to the following:    
	      5.3.3.3.1 a detailed list of activities to be performed during start-up or shutdown and a reasonable explanation for the length of time needed to complete each activity; and
	      5.3.3.3.2  a description of the material process flow rates and
	system operating parameters, etc., the operator plans to evaluate during the process optimization; and an explanation of how the activities and process flow affect the operation of the emissions control equipment; and
	      5.3.3.3.3   basis for the requested additional duration of start-up or shutdown.
	 5.3.4 Permit to Operate (PTO) modifications solely to include start-up or shutdown conditions may be exempt from Best Available Control Technology (BACT) and emission offset requirements if the PTO modifications meet the requirements of Rule 2201 (New or Modified Stationary Source Review Rule) Section 4.2 (BACT Exemptions) and Rule 2201 Section 4.6 (Offset Exemptions). Permit to Operate modification solely to include start-up or shutdown     conditions shall be exempt from the BACT and offset requirements of Rule 2201 (New and Modified Stationary Source Review Rule) for applications for Authority to Construct that are submitted and are approved by the APCO by the applicable “full compliance” schedule specified in Section 7.1 Table 2.
	 5.4 Monitoring Provisions
	  
	  5.4.1 The operator of any unit which simultaneously fires gaseous and liquid fuels, and is subject to the requirements of Section 5.1, shall install and maintain an operational non-resettable, totalizing mass or volumetric flow meter in each fuel line to each unit.  Volumetric flow measurements shall be periodically compensated for temperature and pressure.
	  5.4.2 The operator of any unit subject to the applicable emission limits in Sections 5.1 shall install and maintain an operational APCO approved Continuous Emissions Monitoring System (CEMS) for NOx, CO, and oxygen, or implement an APCO-approved Alternate Monitoring System.   An APCO approved CEMS shall comply with the requirements of 40 Code of Federal Regulations (CFR) Part 51, 40 CFR Parts 60.7 and 60.13 (except subsection h), 40 CFR Part 60 Appendix B (Performance Specifications) and 40 CFR Part 60 Appendix F (Quality Assurance Procedures, and applicable provisions of Rule 1080 (Stack Monitoring).  An APCO approved Alternate Monitoring System shall monitor one or more of the following:
	   5.4.2.1  periodic NOx and CO exhaust emission concentrations,
	   5.4.2.2 periodic exhaust oxygen concentration,
	   5.4.2.3 flow rate of reducing agent added to exhaust,
	   5.4.2.4 catalyst inlet and exhaust temperature,
	   5.4.2.5 catalyst inlet and exhaust oxygen concentration,
	   5.4.2.6 periodic flue gas recirculation rate,
	   5.4.2.7 other operational characteristics.
	  
	  5.4.3 For units subject to the requirements of Section 5.2.1 or 5.2.2, the operator shall monitor, at least on a monthly basis, the operational characteristics recommended by the manufacturer and approved by the APCO.
	5.4.4 The operator of any Category H unit listed in Section 5.1.1 Table 1 and any unit subject to Section 5.2.1 or 5.2.2 shall install and maintain an operational non-resettable, totalizing mass or volumetric flow meter in each fuel line to each unit. Volumetric flow measurements shall be periodically compensated for temperature and pressure.  A master meter, which measures fuel to all units in a group of similar units, may satisfy these requirements if approved by the APCO in writing.  The cumulative annual fuel usage may be verified from utility service meters, purchase or tank fill records, or other acceptable methods, as approved by the APCO.
	5.4.5 The APCO shall not approve an alternative monitoring system unless it is documented that continued operation within ranges of specified emissions-related performance indicators or operational characteristics provides a reasonable assurance of compliance with applicable emission limits.  The operator shall source test over the proposed range of surrogate operating parameters to demonstrate compliance with the applicable emission standards.     
	 5.5 Compliance Determination
	  
	  5.5.1 The operator of any unit shall have the option of complying with either the applicable heat input (lb/MMBtu) emission limits or the concentration (ppmv) emission limits specified in Section 5.1.  The emission limits selected to demonstrate compliance shall be specified in the source test proposal pursuant to Rule 1081 (Source Sampling).
	5.5.2 All emissions measurements shall be made with the unit operating either at conditions representative of normal operations or conditions specified in the Permit to Operate.  Unless otherwise specified in the Permit to Operate Nno determination of compliance shall be established within two hours after a continuous period in which fuel flow to the unit is shut off for 30 minutes or longer, or within 30 minutes after a re-ignition as defined in Section 3.0.
	  
	  5.5.3 All Continuous Emissions Monitoring System (CEMS) emissions measurements shall be averaged over a period of 15 consecutive minutes to demonstrate compliance with the applicable emission limits of this rule.  Any 15-consecutive-minute block average CEMS measurement exceeding the applicable emission limits of this rule shall constitute a violation of this rule. 
	5.5.4 For emissions monitoring pursuant to Sections 5.4.2, 5.4.2.1, and 6.3.1 using a portable NOx analyzer as part of an APCO approved Alternate Emissions Monitoring System, emission readings shall be averaged over a 15 consecutive-minute period by either taking a cumulative 15-consecutive-minute sample reading or by taking at least five (5) readings evenly spaced out over the 15-consecutive-minute period.
	  
	5.5.5 For emissions source testing performed pursuant to Section 6.3.1 for the purpose of determining compliance with an applicable standard or numerical limitation of this rule, the arithmetic average of three (3) 30-consecutive-minute test runs shall apply.  If two (2) of three (3) runs are above an applicable limit the test cannot be used to demonstrate compliance with an applicable limit. 
	6.0 Administrative Requirements
	 6.1 Recordkeeping
	  The records required by Sections 6.1.1 through 6.1.34 shall be maintained for five calendar years and shall be made available to the APCO upon request.  Failure to maintain records or information contained in the records that demonstrate noncompliance with the applicable requirements of this rule shall constitute a violation of this rule.
	  6.1.1 The operator of any unit operated under the exemption of Section 4.2 shall monitor and record for each unit the cumulative annual hours of operation on each fuel other than natural gas during periods of natural gas curtailment and equipment testing.  The NOx emission concentration (in ppmv or lb/MMBtu) for each unit that is operated during periods of natural gas curtailment shall be recorded.  Failure to maintain records required by Section 6.1.1 or information contained in the records that demonstrates noncompliance with the conditions for exemption under Section 4.2 will result in loss of exemption status.  On and after the applicable compliance schedule specified in Section 7.0, any unit losing an exemption status shall be brought into full compliance with this rule as specified in Section 7.3.
	  6.1.2 The operator of any Category H unit listed in Section 5.1.1 Table 1 and any unit that is subject to the requirements of Section 5.2 shall record the amount of fuel use at least on a monthly basis for each unit, or for a group of units as specified in Section 5.4.4.  On and after the applicable compliance schedule specified in Section 7.0, in the event that such unit exceeds the applicable annual heat input limit specified in Sections 5.1.1 Table 1 Category H and Section 5.2, the unit shall be brought into full compliance with this rule as specified in Section 7.4.
	       
	  6.1.3 The operator of any unit subject to Section 5.2.1 or Section 6.3.1 shall maintain records to verify that the required tune-up and the required monitoring of the operational characteristics of the unit have been performed.
	  
	  6.1.4 The operator performing start-up or shutdown of a unit shall keep records of the duration of start-up or shutdown.
	 6.2 Test Methods
	The following test methods shall be used unless otherwise approved by the APCO and EPA. 
	 
	  6.2.1 Fuel hhv shall be certified by third party fuel supplier or determined by:
	 6.2.1.1 ASTM D 240-87 or D 2382-88 for liquid hydrocarbon fuels;
	   6.2.1.2 ASTM D 1826-88 or D 1945-81 in conjunction with ASTM D 3588-89 for gaseous fuels.
	  6.2.2 Oxides of nitrogen (ppmv) - EPA Method 7E, or ARB Method 100.
	  6.2.3 Carbon monoxide (ppmv) - EPA Method 10, or ARB Method 100.
	  6.2.4 Stack gas oxygen - EPA Method 3 or 3A, or ARB Method 100.
	  6.2.5 NOx Emission Rate (Heat Input Basis) - EPA Method 19.
	  6.2.6 Stack gas velocities - EPA Method 2.
	  6.2.7 Stack gas moisture content - EPA Method 4. 
	 
	6.3 Compliance Testing
	  6.3.1 Each unit subject to the requirements in Sections 5.1 or 5.2.3 shall be source tested to determine compliance with the applicable emission limits at least once every 12 months, (no more than 30 days before or after the required annual source test date).  Units that demonstrate compliance on two consecutive 12-month source tests may defer the following 12-month source test for up to 36 months (no more than 30 days before or after the required 36-month source test date).   During the 36-month source testing interval, the operator shall tune the unit in accordance with the provisions of Section 5.2.1, and shall monitor, on a monthly basis, the unit’s operational characteristics recommended by the manufacturer to ensure compliance with the applicable emission limits specified in Sections 5.1 or 5.2.3.   Tune-ups required by Sections 5.2.1 and 6.3.1 do not need to be performed for units that operate and maintain an APCO approved CEMS or an APCO approved Alternate Monitoring System where the applicable emission limits are periodically monitored.  If the result of the 36-month source test demonstrates that the unit does not meet the applicable emission limits specified in Sections 5.1 or 5.2.3, the source testing frequency shall revert to at least once every 12 months.  Failure to comply with the requirements Section 6.3.1, or any source test results that exceed the applicable emission limits in Sections 5.1 or 5.2.3 shall constitute a violation of this rule.
	6.3.2 In lieu of compliance with Section 6.3.1, compliance with the applicable emission limits in Sections 5.1 or 5.2.3 shall be demonstrated by submittal of annual emissions test results to the District from a unit or units that represents a group of units, provided:
	   
	   6.3.2.1 All units in the group are initially source tested.  The emissions from all test runs from units within the group are less than 90% of the permitted value, and the emissions do not vary greater than 25% from the average of all test runs; and
	   6.3.2.2 All units in a group are similar in terms of rated heat input, make and series, operational conditions, fuel used, and control method. No unit with a rated heat input greater than 100 MMBtu shall be considered as part of the group; and
	   6.3.2.3 The group is owned by a single owner and is located at a single stationary source; and
	   6.3.2.4 Selection of the representative unit(s) is approved by the APCO prior to testing; and   
	   6.3.2.5 The number of representative units source tested shall be at least 30% of the total number of units in the group.  The representative tests shall rotate each year so that within three years all units in the group have been tested at least once.  
	   
	6.3.2.6    All units in the group shall have received the similar maintenance and tune-up procedures as the representative unit(s) as listed in the Permit to Operate.  The operator shall submit to the APCO the specific maintenance procedures to be performed on each unit that will be included in the group for representative testing.  Such maintenance procedures shall be specified in the Permit to Operate for units that are included in the group for representative testing.   Any maintenance work on a unit which has no effect on emissions standards and which is not specified in the maintenance procedures shall be submitted to the APCO for approval before such unit can be included as part of the group for representative testing.  Any unit that necessitates any maintenance work which has an effect on emission standards and is beyond the maintenance procedures identified in the Permit to Operate, shall not be included as part of the group for representative testing.  The unit shall be source tested in accordance with the provisions of Section 6.3.1; and
	   6.3.2.7 Should any of the representative units exceed the required emission limits, each of the units in the group shall demonstrate compliance by emissions testing.  Failure to complete emissions testing within 90 days of the failed test shall result in the untested units being in violation of this rule.  After compliance with the requirements of Section 6.3.2.7 has been demonstrated, subsequent source testing shall be performed pursuant to Sections 6.3.1 or 6.3.2.
	 6.4 Emission Control Plan (ECP)
	  6.4.1 The operator of any unit shall submit to the APCO for approval an Emissions Control Plan according to the compliance schedule in Section 7.0.  For each unit, the plan shall contain the following: 
	 
	   6.4.1.1 Permit to Operate number,
	   6.4.1.2 Fuel type and hhv,
	   6.4.1.3 Annual fuel consumption (Btu/yr),
	6.4.1.4   Current emission level, including method used to determine  emission level,  
	6.4.1.5   NOx limit to be satisfied, either Standard Option or Enhanced       Option, and
	  6.4.1.6 Plan of actions, including a schedule of increments of progress, which will be taken to satisfy the requirements of Section 5.0 and the compliance schedule in Section 7.0.
	6.4.2 The operator shall submit to the APCO for approval, as part of the ECP, a list of units which are to be designated as load-following units.  The APCO shall only designate, as load-following, units for which the following information has been provided to demonstrate that the units qualify as load-following:  
	6.4.2.1 Technical data such as steam demand charts or other information to demonstrate the normal operational load fluctuations and requirements of the unit,
	6.4.2.2    Technical data about the operational response range of an Ultra-     Low NOx burner system(s) operating at 9 ppmv NOx, and
	6.4.2.3    Technical data demonstrating that the unit(s) are designed and         operated to optimize the use of base-loaded units in conjunction      with the load-following unit(s). 
	  
	7.0 Compliance Schedule
	7.1 An operator with multiple units at a stationary source shall comply with this rule in accordance with the schedule specified in Table 2.   A stationary source with only one unit shall comply with the schedule specified in Table 2 Group 1 for standard option or Table 3 Group 1 for enhanced option.
	  TABLE 2 – Standard Option Compliance Schedule
	Units to be in Compliance at a Stationary Source
	Emission Control Plan
	Authority to Construct
	Full Compliance
	Group 1:
	25% or more of the total number of units subject to this rule on June 1, 2005, excluding Group 4
	June 1, 2004
	June 1, 2004
	June 1, 2005
	Group 2:
	62.5% or more of the total number of units subject to this rule on June 1, 2006, excluding Group 4
	June 1, 2004
	January 2, 2005
	June 1, 2006
	Group 3:
	100% of the total number of units subject to this rule on June 1, 2007
	June 1, 2004
	January 2, 2006
	June 1, 2007
	TABLE 2 – Standard Option Compliance Schedule (continued)
	Units to be in Compliance at a Stationary Source
	Emission Control Plan
	Authority to Construct
	Full Compliance
	Group 4:
	A. Load-following units

	B. Units limited by Permit to   Operate to an annual capacity   factor of 10% or less as of   June 1, 2005
	C. Category I units at any 
	     stationary source that has no      more than two units subject       to this rule.
	June 1, 2004
	January 2, 2006


	June 1, 2007
	Units are considered to be subject to this rule if the rule is applicable to the units pursuant to Section 2.0 and the units are not exempt pursuant to Section 4.1.  
	TABLE 3 – Enhanced Option Compliance Schedule

	Units to be in Compliance at a Stationary Source
	Emission Control Plan
	Authority to Construct
	Full Compliance
	Group 1:
	25% or more of the total number of units subject to this rule on June 1, 2005, excluding Group 4
	December 1, 2005
	December 1, 2005
	December 1, 2006
	Group 2:
	62.5% or more of the total number of units subject to this rule on June 1, 2006, excluding Group 4
	December 1, 2005
	July 1, 2006
	December 1, 2007
	Group 3:
	100% of the total number of units subject to this rule on June 1, 2007
	December 1, 2005
	July 1, 2007

	December 1, 2008
	Group 4:
	A. Load-following units 
	December 1, 2005
	July 1, 2007
	December 1, 2008


	Units are considered to be subject to this rule if the rule is applicable to the units pursuant to Section 2.0 and the units are not exempt pursuant to Section 4.1. 
	 7.2 As shown in Table 2 and Table 3, the column labeled:
	  7.2.1 "Emission Control Plan" identifies the date by which the operator shall submit an Emission Control Plan pursuant to Section 6.4.  The Emission Control Plan shall identify all units subject to this rule. The Emission Control Plan shall identify steps to be taken to comply with this rule.
	  7.2.2 “Authority to Construct” identifies the date by with the operator shall submit an Application for Authority to Construct for each unit subject to the rule.
	  
	  7.2.3 "Full Compliance" identifies the date by which the owner shall demonstrate that each unit is in compliance with this rule.
	 7.3 Any unit that is exempted under Section 4.2 that becomes subject to the emission limits of this rule through the loss of exemption status, shall be in full compliance with this rule on and after the date the exemption status is lost.
	 7.4 Any unit that becomes subject to the emission limits of this rule as a result of exceeding the applicable annual heat input limit specified in either Section 5.1.1 Table 1 Category H or Section 5.2, shall be in compliance with the applicable standard option emission limits for Category A and B units in Section 5.1.1 on and after the date the annual heat input limit is exceeded.
	8.0 Calculations
	 8.1 All ppmv emission limits specified in Section 5.1 are referenced at dry stack gas conditions and 3.00 percent by volume stack gas oxygen.  Emission concentrations shall be corrected to 3.00 percent oxygen as follows:
	   
	  
	 
	 8.2 All pounds per million Btu NOx emission rates shall be calculated as pounds of nitrogen dioxide per million Btu of heat input (hhv).
	9.0 Alternative Emission Control
	 9.1 General
	  The single owner of two or more units may comply with Section 5.1 by controlling units in operation at the same stationary source, or at two contiguous stationary sources, to achieve an aggregated NOx emission factor no higher than 90 percent of the aggregated NOx emission factor limit that would result if each unit in operation were individually in compliance with the applicable NOx emission limits in Section 5.1.  An operator that is subject to the AECP requirements below shall also comply with the applicable requirements of Sections 5.0, 6.0, 7.0 and 8.0.  
	 9.2 Eligibility
	  A unit not subject to Section 5.1 or Section 5.2.3 is not eligible for inclusion in an AECP.
	 9.3 Exclusion
	  No unit subject to Sections 5.2.1 or 5.2.2 shall be included in an AECP.
	 9.4  AECP Definitions
	  For the purposes of Section 9.0, the following definitions shall apply:
	9.4.1 Aggregated NOx emission factor limit: the sum of the NOx emissions, over seven consecutive calendar days, that would result if all units in the AECP were in compliance with the lb/MMBtu limits in Section 5.1 and operating at their actual firing rates, divided by the sum of the heat input of all units in the AECP over seven consecutive calendar days.  Aggregated emission factor limit is calculated as:
	 
	   where: LA is the aggregated NOx emission factor limit (lb/MMBtu)
	    Li is the applicable NOx emission factor limit (lb/MMBtu) specified in Section 5.1.1 Table 1 or Section 5.1.2 for each category of unit in the AECP,
	      
	    Fi is the total heat input (hhv basis) of fuel (MMBtu) combusted in each unit during seven consecutive calendar days, and
	    i identifies each unit in the AECP.
	  
	9.4.2 Aggregated NOx emission factor: the sum of the actual NOx emissions during seven consecutive calendar days from all units in the AECP, divided by the sum of the heat input of all units in the AECP during seven consecutive calendar days.  The aggregated emission factor is calculated as:
	       
	   where: EA is the aggregated NOx emission factor (lb/MMBtu),
	    Ei is the NOx emission factor (lb/MMBtu) for each unit in the AECP, established and verified by source testing, or continuous emission monitors,
	    Fi is the total heat input (hhv basis) of fuel (MMBtu) combusted in each unit during seven consecutive calendar days, and
	    i identifies each unit in the AECP.
	  9.5 AECP Requirements
	   9.5.1 The aggregated NOx emission factor (EA) shall not exceed 90 percent of the aggregated emission limit (LA).  The owner of any unit in an AECP shall notify the APCO within 24 hours of any violation of this section.
	    EA <= 0.90 x LA
	 9.5.2 Only units in the AECP which were operated during seven consecutive calendar days shall be included in the calculations of the aggregated NOx emission factor (LA) and the aggregated NOx emission limit (EA).
	   9.5.3 During each seven consecutive calendar days of operation that the AECP is used, the operator shall calculate and record the aggregated NOx emission factor (LA) and the aggregate NOx emission limit (EA). 
	   9.5.4 The operator shall submit a NOx emission factor for each unit that is included in the AECP.  The established NOx emission factor of the unit shall be no less than the emission factor of the unit from the most recent source test conducted pursuant to Section 6.3 and approved by the APCO.  The operator shall not operate any AECP unit in such a manner that the NOx emissions exceed the established NOx emission factor of the unit.
	   9.5.5 The operator shall submit the AECP, for approval by the APCO, by June 1, 2004 or at least 24 months before compliance with the applicable emission limits in Section 5.1 is required pursuant to the Section 7.1, whichever is later.  The AECP shall be submitted with an application for an Authority to Construct pursuant to complying with Section 7.1 as applicable.  The operator shall obtain a written approval of the AECP from the APCO prior to implementation.
	 9.6 AECP Administrative Requirements
	  9.6.1 The AECP shall:
	   9.6.1.1 Contain all data, records, and other information necessary to determine eligibility of the units for alternative emission control, including but not limited to:
	   
	    9.6.1.1.1 A list of units subject to alternative emission control,
	    9.6.1.1.2 Daily average and maximum hours of utilization for each unit,
	    9.6.1.1.3 Rated heat input of each unit, and
	    9.6.1.1.4 Fuel type for each unit.  
	   9.6.1.2 Present the methodology for recordkeeping and reporting required by Sections 9.6.4 and 9.6.5.
	9.6.1.3   Specify which NOx limit, either Standard Option or Enhanced    Option, will be satisfied by the units under the AECP. 
	9.6.1.4   Demonstrate that the aggregated emission factor will meet the     requirements of Section 9.5.
	   9.6.1.5 Demonstrate that the schedule for achieving AECP NOx emission levels is at least as expeditious as the schedule if applicable units were to comply individually with the applicable emission levels in Section 5.1 and the increments of progress in Section 7.0.
	  
	  9.6.2 Revision of AECP
	   Owners shall demonstrate APCO approval of the AECP prior to applying for a modification to said AECP.  
	      
	  9.6.3 AECP Recordkeeping
	   In addition to the records kept pursuant to Section 6.1, the operator shall maintain records, on a daily basis, of the parameters needed to demonstrate compliance with the applicable NOx emission limits when operating under the AECP.   The records shall be retained for at least five years and shall be made available to the APCO upon request.  The records shall include, but are not limited to, the following: 
	   
	   9.6.3.1 For each unit included in the AECP the owner shall maintain the following records for each day:
	    
	    9.6.3.1.1 fuel type and amount used for each unit  (Fi),
	    9.6.3.1.2 the actual emission factor for each unit (Ei),
	    9.6.3.1.3 the total emissions for all units ((EiFi), 
	    9.6.3.1.4 the aggregated emission factor (EA), 
	    9.6.3.1.5 the aggregated emission factor limit (LA), and
	 9.6.3.1.6 any other parameters needed to demonstrate daily compliance with the applicable NOx emissions when operating the units under the AECP.    
	  9.6.4 Reporting and Annual Updates
	   Notifications of any violation pursuant to Section 9.5 shall include: 
	   9.6.4.1 name and location of facility,
	   9.6.4.2  list of applicable units,
	   9.6.4.3 cause and expected duration of exceedance,
	   9.6.4.4 the amount of excess emissions, and
	   9.6.4.5 proposed corrective actions and schedule.
	 9.7 Compliance Schedule
	  The AECP schedule for achieving reduced NOx emission levels shall be at least as expeditious as the schedule if applicable units were to comply individually with the emissions limits specified in Sections 5.1.1 and 5.1.2 and the applicable compliance schedule required by Section 7.0. 
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	RULE 4307 BOILERS, STEAM GENERATORS, AND PROCESS HEATERS – 2.0 MMBtu/hr to 5.0 MMBtu/hr (Adopted December 15, 2005; Amended April 20, 2006; (Amended [date of rule amendment]) 
	1.0 Purpose
	The purpose of this rule is to limit emissions of oxides of nitrogen (NOx), and carbon monoxide (CO), oxides of sulfur (SO2), and particulate matter 10 microns or less (PM10) from boilers, steam generators, and process heaters.
	2.0 Applicability
	This rule applies to any gaseous fuel or liquid fuel fired boiler, steam generator, or process heater with a total rated heat input of 2.0 million Btu per hour (MMBtu/hr) up to and including 5.0 MMBtu/hr.
	3.0 Definitions
	3.1 Air Pollution Control Officer (APCO):  as defined in Rule 1020 (Definitions). 
	3.2 Air Resources Board (ARB):  as defined in Rule 1020 (Definitions).  
	3.3 Annual Heat Input:  the actual, total heat input of fuels burned by a unit in a calendar year, as determined from the higher heating value and cumulative annual usage of each fuel.
	3.4 Atmospheric Unit:  any unit with a non-sealed combustion chamber in which the combustion air and flue gases are drawn through the unit without the use of a fan.
	 3.5 3.4 Boiler or Steam Generator:  any external combustion equipment fired with any fuel used to produce hot water or steam.
	3.6 3.5 British Thermal Unit (Btu):  the amount of heat required to raise the temperature of one pound of water from 59°F to 60°F at one atmosphere.
	3.7  California Public Utility Commission (PUC) Quality Natural Gas:  any gaseous fuel, gas-containing fuel where the sulfur content is no more than one-fourth (0.25) grain of hydrogen sulfide per one hundred (100) standard cubic feet and no more than five (5) grains of total sulfur per one hundred (100) standard cubic feet.  PUC quality natural gas also means high methane gas of at least 80% methane by volume.
	3.8 3.6  Certified Unit or Certified Retrofit Control Technology:  any unit, any control technology, or any burner and ancillary controls or blowers, that has been demonstrated to comply with the emissions limits of this rule and which has been approved by the APCO pursuant to Section 9.0 of this rule.
	3.9 3.7 Dryer:  any unit in which material is dried in direct contact with the products of combustion.
	3.10  EPA:  United States Environmental Protection Agency.
	3.11 3.8 Gaseous Fuel:  any fuel which is a gas at Standard Conditions.
	3.12 3.9 Heat Input:  the heat (hhv basis) released due to fuel combustion in a unit, not including the sensible heat of incoming combustion air and fuel.
	3.13 3.10  Higher Heating Value (hhv):  the total heat liberated per mass of fuel burned (expressed as Btu per pound), when fuel and dry air at standard conditions undergo complete combustion and all resulting products are brought to their standard states at standard conditions.
	3.14 3.11 Humidifier:  a device or system that uses an air stream heated by a direct contact combustion process in combination with a water spray to produce warm air of high humidity in order to maintain or increase the moisture content of the material being processed or conveyed by the air stream.
	3.15 3.12 Liquid Fuel:  any fuel which is a liquid at Standard Conditions. 
	3.16 3.13  NOx Emissions:  the sum of oxides of nitrogen expressed as NO2 in the flue gas.
	3.17 3.14 NOx Exhaust Control:  a device or technique used to treat a unit’s exhaust combustion gas to reduce NOx emissions. Such a device or technique includes, but is not limited to, selective catalytic reduction or nonselective catalytic reduction.
	3.18 3.15 Parts Per Million by Volume (ppmv):  as defined in Rule 1020 (Definitions).    
	3.19 3.16 Process Heater:  any combustion equipment fired with liquid and/or gaseous fuel and which transfers heat from combustion gases to water or process streams.  This definition excludes: kilns or ovens used for drying, baking, cooking, calcining, or vitrifying; and unfired waste heat recovery heaters used to recover sensible heat from the exhaust of combustion equipment.
	3.20 3.17 Qualified Technician:  a stationary source employee or any personnel contracted by a stationary source operator who has a documented training and a demonstrated experience performing tune-ups on a unit to the satisfaction of the APCO.  The documentation of tune-up training and experience shall be made available to the APCO upon request.   
	3.21 3.18 Rated Heat Input (expressed as million Btu per hour):  the heat input capacity specified on the nameplate of the unit.  If the unit has been physically modified such that its maximum heat input differs from what is specified on the nameplate, the modified maximum heat input shall be considered as the rated heat input and made enforceable by Permit to Operate.
	3.22 3.19 Re-ignition:  the relighting of a unit after an unscheduled and unavoidable interruption or shut off of the fuel flow or electrical power, for a period of less than 30 minutes, due to reasons outside the control of the operator.
	3.23 3.20 School:  any public or private school used for the purpose of education and instruction of school pupils in Kindergarten through Grade 12, but does not include any private school in which education and instruction are primarily conducted in private homes.
	3.24 3.21 Shutdown:  the period of time during which a unit is taken from an operational to a non-operational status by allowing it to cool down from its operating temperature to a cold or ambient temperature as the fuel supply is turned off.  A unit is considered in shutdown status when the fuel supply to the unit is turned off for a continuous period of at least 30 minutes.  
	3.25 3.22 Solid Fuel:  any fuel which is a solid at Standard Conditions.
	3.26 3.23 Standard Conditions:  as defined in Rule 1020 (Definitions).
	3.27 3.24 Start-up:  the period of time during which a unit is brought from a shutdown status to its operating temperature and pressure.  
	3.28 3.25 Stationary Source:  as defined in Rule 2201 (New and Modified Stationary Source Review Rule).
	3.29 3.26 Unit:  any boiler, steam generator or process heater as defined in this rule.
	3.27  US EPA:  United States Environmental Protection Agency
	 4.0 Exemptions
	This rule shall not apply to:
	4.1 Solid fuel fired units.
	4.2 Dryers and glass melting furnaces.
	4.3  Kilns, humidifiers, and smelters where the products of combustion come into direct contact with the material to be heated.
	4.4 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.
	 4.5 Units used at a school.  On and after July 1, 2015, units used at a school shall comply with all applicable requirements of this rule. 
	4.6 The requirements of Sections 5.1 shall not apply to a unit when burning any fuel other than PUC quality natural gas during PUC quality natural gas curtailment provided all of the following conditions are met: 
	  4.6.1 Fuels other than PUC quality natural gas are burned no more than 168 cumulative hours in a calendar year plus 48 hours per calendar year for equipment testing, as limited by Permit to Operate or Permit-Exempt Equipment Registration.
	4.6.2 NOx emission shall not exceed 150 ppmv or 0.215 lb/MMBtu.  Demonstration of compliance with this limit shall be made by either source testing, continuous emission monitoring system (CEMS), an APCO approved Alternate Monitoring System, or an APCO approved portable NOx analyzer.
	5.0 Requirements
	All ppmv emission limits specified in this section are referenced at dry stack gas conditions and 3.00 percent by volume stack gas oxygen.  Emission concentrations shall be corrected to 3.00 percent oxygen in accordance with Section 8.1. 
	5.1 NOx and CO Emission Limits
	 Except for units subject to Section 5.2, no unit shall be operated unless it is certified, according to Section 9.0, or source tested in accordance with the test methods in Section 6.2, to comply with the applicable emission limits specified in Table 1 and Table 2.
	Table 1 NOx and CO limits
	Type of Unit
	NOx Limit

	CO Limit (ppmv)
	Gaseous Fuel-Fired Unit
	30 ppmv or  0.036 lb/MMBtu
	400
	Liquid Fuel-Fired Unit
	40 ppmv or  0.052 lb/MMBtu
	400
	Table 2 NOx and CO limits for New and Replacement Units
	I.  Atmospheric Units


	Type of Unit
	NOx Limit

	CO Limit (ppmv)
	Effective Date

	A. A new or replacement unit that is not included in Section I. B.
	12 ppmv or  0.014 lb/MMBtu
	400
	Upon Installation of a new or replacement unit on and after January 1, 2010
	B. A new or replacement unit that is one of the following:
	1. a unit used at a school; or
	2. a unit in an oilfield or refinery; or
	3. a glycol reboiler; or
	4. a unit with a heat input greater than 1.8 billion Btu but less than 5.0 billion Btu per calendar year
	12 ppmv or  0.014 lb/MMBtu
	400
	Upon Installation of a new or replacement unit on and after January 1, 2016
	II.  Non-Atmospheric Units 

	Type of Unit
	NOx Limit

	CO Limit (ppmv)
	Effective Date

	A. A new or replacement unit that is not included in Section II. B.
	9 ppmv or  0.011 lb/MMBtu
	400
	Upon Installation of a new or replacement unit on and after January 1, 2010
	B. A new or replacement unit that is one of the following:
	5. a unit used at a school; or
	6. a unit in an oilfield or refinery; or
	7. a glycol reboiler; or
	8. a unit with a heat input greater than 1.8 billion Btu but less than 5.0 billion Btu per calendar year
	9 ppmv or  0.011 lb/MMBtu
	400
	Upon Installation of a new or replacement unit on and after January 1, 2016
	 5.2 Operators shall meet the following requirements as applicable.
	5.2.1 5.2  Until June 30, 2015, Ffor each existing natural draft atmospheric unit operated in an oilfield or refinery; each glycol reboiler; or each unit limited to no more than 5.0 billion Btu per calendar year heat input pursuant to a Permit to Operate or Permit-Exempt Equipment Registration, the operator shall comply with Section 5.5.2 5.4.2, Section 7.3, Section 7.4, and either Section 5.2.1.1, 5.2.1.2, or 5.2.1.3.
	 5.2.1.1  5.2.1 Tune the unit at least twice per calendar year, (from four to eight months apart) using a qualified technician in accordance with the procedure described in Rule 4304 (Equipment Tuning Procedure for Boilers, Steam Generators, and Process Heaters). If the unit does not operate throughout a continuous six-month period within a calendar year, only one tune-up is required for that calendar year.  No tune-up is required for any unit that is not operated during that calendar year; this unit may be test fired to verify availability of the unit for its intended use, but once the test firing is completed the unit shall be shutdown; or
	  5.2.1.2 5.2.2 Operate the unit in a manner that maintains exhaust oxygen concentrations at less than or equal to 3.00 percent by volume on a dry basis; or 
	5.2.1.3 5.2.3  Certify the unit according to Section 9.0 to comply with the applicable emission requirements of Section 5.1 Table 1.
	5.2.2 On and after July 1, 2015, for each unit limited to no more than 1.8 billion Btu per calendar year heat input pursuant to a Permit to Operate or Permit-Exempt Equipment Registration, the operator shall comply with Section 5.5.2, Section 7.3, Section 7.4, and either Section 5.2.1.1, 5.2.1.2, or 5.2.1.3.
	5.2.3 On and after July 1, 2015, for each existing atmospheric unit in an oilfield or refinery; each glycol reboiler; or each unit with a heat input greater than 1.8 billion Btu to less than 5.0 billion Btu per calendar year, the operator shall comply with the applicable emission requirements of Section 5.1 Table 1.  The operator shall comply with the compliance requirements and deadlines specified for Group 3 units in Section 7.1 Table 3.  
	 5.3 Particulate Matter Control Requirements
	 5.3.1 To limit particulate matter emissions, an operator shall comply with one of the following requirements:
	5.3.1.1 On and after July 1, 2015, all units shall be fired exclusively on PUC-quality natural gas, commercial propane, butane, or liquefied petroleum gas, or a combination of such gases; or
	5.3.1.2 On and after July 1, 2015, operators shall limit fuel sulfur content to no more than five (5) grains of total sulfur per one hundred (100) standard cubic feet; or
	5.3.1.3 On and after July 1, 2015, operators shall install and properly operate an emission control system that reduces SO2 emissions by at least 95% by weight; or limit exhaust SO2 to less than or equal to 9 ppmv corrected to 3.0 %O2.  
	  5.3.2 On and after July 1, 2015, liquid fuel shall be used only during a PUC quality natural gas curtailment period provided it contains no more than 15 ppm sulfur as determined by the test method specified in Section 6.2.7. An operator shall comply with the recordkeeping requirement of Section 6.1.3.  In lieu of testing the sulfur content of liquid fuel, an operator may demonstrate compliance with the 15 ppm sulfur content by obtaining a copy of the fuel sulfur content specification data from the fuel manufacturer or vendor.   
	 5.4 5.3 The applicable emission limits of Sections 5.1 and 5.2.1.2 shall not apply during start-up or shutdown provided an operator complies with the requirements specified below.
	5.4.1 5.3.1 For units not equipped with a NOx exhaust control, the duration of each start-up and each shut down shall not exceed one hour, except as provided in Section 5.4.4 5.3.4.  
	5.4.2 5.3.2 For units equipped with a NOx exhaust control, the duration of each start-up and each shut down shall not exceed two hours, except as provided in Section 5.4.4 5.3.4.  
	5.4.3 5.3.3 The emission control system shall be in operation and emissions shall be minimized insofar as technologically feasible during start-up or shutdown.
	5.4.4 5.3.4 Notwithstanding the requirements of Section 5.4.1 5.3.1 or Section 5.4.2 5.3.2, the APCO, ARB, and US EPA may approve a longer start-up or shutdown duration, if an operator submits an application for a Permit to Operate or Permit-Exempt Equipment Registration which provides a justification for the requested additional duration.  
	5.4.4.1 5.3.4.1 The maximum allowable duration of start-up or shutdown will be determined by the APCO, ARB, and US EPA. 
	5.4.4.2 5.3.4.2 At a minimum, a justification for increased start-up or shutdown duration shall include the following: 
	 5.4.4.2.1 5.3.4.2.1 A clear identification of the control technologies or strategies to be utilized; and
	 5.4.4.2.2 5.3.4.2.2 A description of what physical conditions prevail during start-up or shutdown periods that prevent the controls from being effective; and
	 5.4.4.2.3 5.3.4.2.3 A reasonably precise estimate as to when the physical conditions will have reached a state that allows for the effective control of emissions; and
	 5.4.4.2.4 5.3.4.2.4 A detailed list of activities to be performed during start-up or shutdown and a reasonable explanation for the length of time needed to complete each activity; and
	5.4.4.2.5 5.3.4.2.5 A description of the material process flow rates and system operating parameters, etc., the operator plans to evaluate during the process optimization; and an explanation of how the activities and process flow affect the operation of the emissions control equipment; and
	5.4.4.2.6 5.3.4.2.6 Basis for the requested additional duration of start-up or shutdown.
	5.4.5 5.3.5 Permit to Operate (PTO) changes solely to include start-up or shutdown conditions may be exempt from Best Available Control Technology (BACT) and emission offset requirements if the PTO changes meet the requirements of Rule 2201 (New or Modified Stationary Source Review Rule) Section 4.2 (BACT Exemptions) and Rule 2201 Section 4.6 (Offset Exemptions).
	5.5 5.4 Monitoring Provisions
	5.5.1 5.4.1 For units subject to the emission limits of Section 5.1 the operator shall;
	5.5.1.1 5.4.1.1 Monitor, at least once a month, the operational characteristics recommended by the manufacturer and approved by the APCO; and
	5.5.1.2 5.4.1.2 Tune the unit at least twice per calendar year, (from four to eight months apart) using a qualified technician in accordance with the procedure described in Rule 4304 (Equipment Tuning Procedure for Boilers, Steam Generators, and Process Heaters). If the unit does not operate throughout a continuous six-month period within a calendar year, only one tune-up is required for that calendar year.  No tune-up is required for any unit that is not operated during that calendar year; this unit may be test fired to verify availability of the unit for its intended use, but once the test firing is completed the unit shall be shutdown.  In lieu of tuning the unit, operators shall monitor the emissions with a portable NOx analyzer and adjust the unit’s operating parameters accordingly to assure compliance with the emission limits of this rule. 
	5.5.2 5.4.2 The operator of any unit limited to the annual heat input specified in Section 5.2.1 or Section 5.2.2 no more than 5.0 billion Btu per calendar year heat input shall install and maintain an operational non-resettable, totalizing mass or volumetric flow meter in each fuel line to each unit. Volumetric flow measurements shall be periodically compensated for temperature and pressure.  A master meter, which measures fuel to all units in a group of similar units, may satisfy these requirements if approved by the APCO in writing.  The cumulative annual fuel usage may be verified from utility service meters, purchase or tank fill records, or other acceptable methods, as approved by the APCO.
	5.5.3 Monitoring SOx Emissions
	5.5.3.1 Operators complying with Section 5.3.1.3 by installing and operating a control device with 95% SOx reduction shall propose the key system operating parameters and frequency of the monitoring and recording.  The monitoring option proposed shall be submitted for approval by the APCO.  
	5.5.3.2  Operators complying with Sections 5.3.1.1 or 5.3.1.2 shall provide an annual fuel analysis to the District unless a more frequent sampling and reporting period is included in the Permit To Operate or Equipment Registration condition.  Sulfur analysis shall be performed in accordance with the test methods in Section 6.2.
	5.6 5.5 Compliance Determination
	5.6.1 5.5.1 For the purposes of certification, the operator of any unit shall have the option of demonstrating compliance with either the applicable heat input emission limits (lb/MMBtu) or the concentration emission limits (ppmv) specified in Section 5.1.  The emission limits selected to demonstrate compliance shall be specified in the Permit to Operate or Permit-Exempt Equipment Registration.  The emission limit selected in Section 5.1 shall also be specified in the source test proposal pursuant to Rule 1081 (Source Sampling). 
	 5.6.2 5.5.2 All emissions measurements shall be made with the unit operating either at conditions representative of normal operations or conditions specified in the Permit to Operate or Permit-Exempt Equipment Registration.   
	 5.6.3 5.5.3 Unless otherwise specified in the Permit to Operate or Permit-Exempt Equipment Registration Nno determination of compliance shall be established within two hours after a continuous period in which fuel flow to the unit is shut off for 30 minutes or longer, or within 30 minutes after a re-ignition as defined in Section 3.0.  
	 5.6.4 5.5.4 Notwithstanding the requirements of Section 5.6.3 5.5.3, 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 5.6.3 5.5.3 and continue through its normal cyclical firing period.  
	5.6.5 5.5.5  For emissions source testing performed pursuant to Section 6.3.1 for the purpose of determining compliance with an applicable standard or numerical limitation of this rule, the arithmetic average of three (3) 30-consecutive-minute test runs shall apply.  If two (2) of three (3) runs are above an applicable limit the test cannot be used to demonstrate compliance with an applicable limit.  
	 6.0 Administrative Requirements
	 6.1 Recordkeeping
	The records required by Sections 6.1.1, and 6.1.2 through 6.1.4 shall be maintained, retained for five calendar years, and shall be made available to the APCO, ARB, and US EPA upon request.  Failure to maintain records or information contained in the records that demonstrates noncompliance with the applicable requirements of this rule shall constitute a violation of this rule. 
	6.1.1 The operator of any unit limited to the annual heat input specified in Section 5.2.1 or Section 5.2.2 no more than 5.0 billion Btu per calendar year heat input shall record the amount of fuel use, at least once a month for each unit, or for a group of units as specified in Section 5.5.2 5.4.2. On and after the compliance schedule specified in Section 7.0 Table 23, any unit that exceeds the annual heat input limit specified in Section 5.2.1 or Section 5.2.2, shall be brought into full compliance with this rule as specified in Section 7.3.
	6.1.2 The operator of any unit subject to the applicable requirements of Sections 5.2.1.1, 5.5.1.1 5.4.1.1, and 5.5.1.2 5.4.1.2 shall maintain records to verify that tune-up and monitoring of the operational characteristics of the unit have been performed.
	6.1.3 Operators who operate a unit on liquid fuel during PUC-quality natural gas curtailment period shall record the sulfur content of the fuel, amount of fuel used, and duration of the natural gas curtailment period. 
	6.1.4 The operator performing start-up or shutdown of a unit shall keep records of the duration of start-up or shutdown that exceed the applicable requirements of Sections 5.4.1 or 5.4.2.
	6.2 Test Methods
	The following test methods shall be used unless otherwise approved by the APCO, ARB, and US EPA.
	6.2.1 Oxides of nitrogen (ppmv) – US EPA Method 7E, or ARB Method 100.
	6.2.2 Carbon monoxide (ppmv) – US EPA Method 10, or ARB Method 100.
	6.2.3 Stack gas oxygen – US EPA Method 3 or 3A, or ARB Method 100.
	6.2.4 NOx Emission Rate (Heat Input Basis) – US EPA Method 19.
	6.2.5 Stack gas velocities – US EPA Method 2.
	6.2.6 Stack gas moisture content – US EPA Method 4.
	  6.2.7 Sulfur content of liquid fuel – American Society for Testing and Materials (ASTM) D 6920-03 or ASTM  D 5453-99
	 6.2.8 Determination of total sulfur as hydrogen sulfide (H2S) content – EPA Method 11 or EPA Method 15, as appropriate.
	6.2.9 Oxides of sulfur – EPA Method 6C, EPA Method 8, or ARB Method 100
	6.2.10 The SOx emission control system efficiency shall be determined using the following:
	% Control Efficiency = [ (CSO2, inlet – CSO2, outlet) / CSO2, inlet ] X 100  
	Where:
	CSO2, inlet = concentration of SOx (expressed as SO2) at the inlet side of the SOx emission control system, in lb/dscf
	CSO2, outlet = concentration of SOx (expressed as SO2) at the outlet side of the SOx emission control system, in lb/dscf
	6.3 Compliance Demonstration 
	6.3.1 The operator shall conduct an initial source test at the time of installation and/or modification for each non-certified unit or each non-certified retrofit control technology to demonstrate compliance with the applicable certification emission limits in Section 5.1.  Units demonstrating compliance are eligible for certification under the provisions of Section 9.0.    
	6.3.2 Source testing of a certified unit or certified retrofit control technology, as defined in Section 3.0, is not required provided the operator complies with the requirements of Sections 6.3.2.1 and 6.3.2.2.
	6.3.2.1 Operate the unit within range of operating parameters specified in the APCO-approved certification document.
	6.3.2.2 Operate and maintain the unit in accordance with the manufacturer’s instructions and conditions specified in the APCO-approved certification document. 
	6.3.3 A unit or retrofit control technology that loses its certification status shall be source tested within 60 days after the date the certification status is lost to demonstrate compliance with the emission limits of this rule.  The manufacturer or operator may request re-certification of a unit or retrofit control technology that lost its exemption certification status provided the provisions of Section 9.0 are met.
	6.4 Equipment Registration Requirement
	Except for units that require a Permit to Operate pursuant to Rule 2020 (Exemptions), the operator shall register with the District any unit subject to this rule no later than the applicable date shown in Table 23, in accordance with Rule 2250 (Permit-Exempt Equipment Registration).
	7.0 Compliance Schedule
	7.1 An operator with multiple units at a stationary source shall comply with this rule in accordance with the schedule specified in Table 23.  An operator with only one unit at a stationary source shall comply with the schedule specified in Table 23, Group 2.
	 TABLE 23 - Compliance Schedule

	Quantity of Units to be in Compliance at a Stationary Source
	Authority to Construct
	Permit-Exempt Equipment Registration
	Full Compliance
	Group 1:
	50% or more of the total number of units subject to this rule on July 1, 2008, excluding Group 3
	January 1, 2008
	April 1, 2008
	July 1, 2008



	Group 2:
	100% of the total number of units subject to this rule on and after July 1, 2009, excluding Group 3
	January 1, 2009
	April 1, 2009
	July 1, 2009



	Group 3:
	100%of the total number of units subject to Section 5.2.3 and 100% of the total number of units located at a school, subject to this rule on and after July 1, 2015
	January 1, 2015
	April 1, 2015
	July 1, 2015



	Units are considered to be subject to this rule if the rule is applicable to the units pursuant to Section 2.0 and the units are not exempt pursuant to Section 4.0.
	7.2 As shown in Table 23, the column labeled:
	7.2.1 “Authority to Construct” identifies the date by which the operator shall submit an Application for Authority to Construct for each unit subject to this rule and which is required to have a Permit to Operate (PTO) pursuant to Rule 2020 (Exemptions).
	7.2.2 “Permit-Exempt Equipment Registration” identifies the date by which the owner or operator shall submit a complete Permit-Exempt Equipment Registration application for each unit subject to the registration requirements of Rule 2250 (Permit-Exempt Equipment Registration).
	7.2.3 "Full Compliance" identifies the date by which the owner shall demonstrate that each unit is in compliance with this rule regardless of whether the unit requires a Permit to Operate or a Permit-Exempt Equipment Registration.
	7.3 Any unit that becomes subject to the emission limits of this rule as a result of exceeding the annual heat input limit specified in Section 5.2.1 or Section 5.2.2, shall be in compliance with this rule the emission limits specified in Section 5.1 Table 1 on and after the date the annual heat input limit is exceeded.
	7.4 When an existing unit, that is subject to Section 5.2, is replaced, the replacement unit shall be certified, according to Section 9.0, or source tested in accordance with the test methods in Section 6.2 to comply with the applicable emission limits specified in Section 5.1, on and after the date of initial operation.
	8.0 Calculations
	8.1 All ppmv emission limits specified in Section 5.1 are referenced at dry stack gas conditions and 3.00 percent by volume stack gas oxygen.  Emission concentrations shall be corrected to 3.00 percent oxygen as follows:
	   
	  
	8.2 All pounds per million Btu NOx emission rates shall be calculated as pounds of nitrogen dioxide per million Btu of heat input (hhv).
	9.0 Equipment Certification Requirements
	9.1 To be considered for APCO certification, the manufacturer or operator shall comply with the following requirements:  
	9.1.1 Certification shall be based upon the emission source testing results of a specific unit, or a randomly selected unit of each model, or retrofit control technology.
	9.1.2 A source testing protocol shall be submitted in accordance with the provisions of Rule 1081 (Source Sampling) for approval by the APCO prior to conducting the source test.  The source testing protocol approved by the APCO shall be strictly adhered to during certification source testing.
	9.1.3 Source testing shall be conducted over the range of operating parameters for which the unit(s) or retrofit control technology will be operated.
	9.1.4 The source testing results shall demonstrate compliance with the emission limits of this rule for each model of unit(s), or retrofit control technology to be certified.
	9.1.5 The source testing procedure and reports shall be prepared by an ARB- approved independent testing laboratory, and shall contain all the elements identified in the APCO-approved source testing protocol.
	9.1.6 Source testing shall be conducted no more than 90 days prior to the date of submission of request for certification by the APCO.  
	9.2 The manufacturer or operator requesting certification shall submit to the APCO the following information:
	9.2.1 Copies of the source testing results conducted pursuant to the requirements of Section 9.1, and other pertinent technical data to demonstrate compliance with the emission limits of this rule.  
	9.2.2 The applicant shall sign and date the statement attesting to the accuracy of all information in the statement.   
	9.2.3 Name and address of the unit manufacturer or operator, brand name of the unit or retrofit control technology, model number, rated heat input as it appears in the unit nameplate, and description of model of unit(s), or retrofit control technology being certified.
	9.3 The APCO will only approve an application for certification to the extent that the requirements of Sections 9.1 through 9.2 are met and the source testing results demonstrate that the emission limits of this rule are met.
	9.4 The APCO-approved certification is valid only for the range of operating parameters for which certification is issued.  
	9.5 A certified unit or a certified retrofit control technology that is operated outside the APCO-certified range of operating parameters shall lose its certification status. A unit or retrofit control technology that loses its certification status shall comply with the requirements of Section 6.3.3.
	9.6 The APCO shall publish a list of certified units or certified retrofit control technology after the certification process is completed.
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	RULE 4320 ADVANCED EMISSION REDUCTION OPTIONS FOR BOILERS, STEAM GENERATORS, AND PROCESS HEATERS GREATER THAN 5.0 MMBTU/HR (Adopted [Rule Adoption Date])
	1.0 Purpose
	 The purpose of this rule is to limit emissions of oxides of nitrogen (NOx), carbon monoxide (CO), oxides of sulfur (SO2), and particulate matter 10 microns or less (PM10) from boilers, steam generators, and process heaters.
	2.0 Applicability
	 This rule applies to 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.
	3.0 Definitions
	3.1 Air Pollution Control Officer (APCO):  as defined in Rule 1020 (Definitions). 
	3.2 Air Resources Board (ARB):  as defined in Rule 1020 (Definitions).  
	3.3 Annual Capacity Factor:  the ratio of the amount of fuel burned by the unit in a calendar year to the amount of fuel that the unit could have burned if it had operated at its maximum rated capacity for 8,760 hours during the calendar year.
	3.4 Annual Heat Input:  the actual, total heat input of fuels burned by a unit in a calendar year, as determined from the higher heating value and cumulative annual usage of each fuel.
	3.5 Boiler or Steam Generator:  any external combustion equipment, fired with any fuel used to produce hot water or steam.
	3.6 British Thermal Unit (Btu):  the amount of heat required to raise the temperature of one pound of water from 59°F to 60°F at one atmosphere.
	3.7  California Public Utility Commission (PUC) Quality Natural Gas:  any gaseous fuel, gas-containing fuel where the sulfur content is no more than one-fourth (0.25) grain of hydrogen sulfide per one hundred (100) standard cubic feet and no more than five (5) grains of total sulfur per one hundred (100) standard cubic feet. PUC quality natural gas also means high methane gas of at least 80% methane by volume.
	3.8 California PUC Quality Natural Gas Curtailment:  means a shortage in the supply of California Public Utility Commission (PUC) quality natural gas, due solely to supply limitations or restrictions in distribution pipelines by the utility supplying the gas, and not due to the cost of natural gas.
	3.9 Dryer:  any unit in which material is dried in direct contact with the products of combustion.
	3.10  EPA:  United States Environmental Protection Agency.
	3.11 Gaseous Fuel:  any fuel which is a gas at standard conditions.
	3.12 Gas Liquids Processing Facility:  a facility that is engaged in the catalytic processing of gas liquids to produce finished products.   
	3.13 Heat Input:  the heat (hhv basis) released due to fuel combustion in a unit, not including the sensible heat of incoming combustion air and fuel.
	3.14 Higher Heating Value (hhv):  the total heat liberated per mass of fuel burned (expressed as Btu per pound), when fuel and dry air at standard conditions undergo complete combustion and all resulting products are brought to their standard states at standard conditions.
	3.15 Liquid Fuel:  any fuel which is a liquid at standard conditions.
	3.16 NOx Emissions:  the sum of oxides of nitrogen expressed as NO2 in the flue gas.
	3.17 Oilfield Steam Generator:  an external combustion equipment which converts water to dry steam or to a mixture of water vapor and steam, with an absolute pressure of more than 30 psia, and which is used exclusively in thermally enhanced crude oil production. 
	3.18 Parts Per Million by Volume (ppmv):  the ratio of the number of gas molecules of a given species, or group of species, to the number of millions of total gas molecules.
	3.19 Process Heater:  any combustion equipment fired with liquid and/or gaseous fuel and which transfers heat from combustion gases to water or process streams.  This definition excludes:  kilns or ovens used for drying, baking, cooking, calcining, or vitrifying; and unfired waste heat recovery heaters used to recover sensible heat from the exhaust of combustion equipment. 
	3.20 Qualified Technician:  a stationary source employee or any personnel contracted by a stationary source operator who has a documented training and a demonstrated experience performing tune-ups on a unit to the satisfaction of the APCO.  The documentation of tune-up training and experience shall be made available to the APCO upon request.   
	3.21 Rated Heat Input (expressed as million Btu per hour):  the heat input capacity specified on the nameplate of the unit.  
	3.22 Refinery Unit:  a unit that is permanently installed and operated at a petroleum refinery or a gas liquids processing facility.  
	3.23 Re-ignition:  the relighting of a unit after an unscheduled and unavoidable interruption or shut off of the fuel flow or electrical power, for a period of less than 30 minutes, due to reasons outside the control of the operator.
	3.24 Seasonal Source:  as defined in District Rule 2201 (New And Modified Stationary Source Review Rule)
	3.25 Shutdown:  the period of time during which a unit is taken from an operational to a non-operational status by allowing it to cool down from its operating temperature to ambient temperature as the fuel supply to the unit is completely turned off.
	3.26 Solid Fuel:  any fuel which is a solid at standard conditions.
	3.27 Small Producer:  as defined in District Rule 1020 (Definitions)
	3.28 Standard Conditions:  standard conditions as defined in Rule 1020 (Definitions).
	3.29 Start-up:  the period of time during which a unit is brought from a shutdown status to its operating temperature and pressure, including the time required by the unit’s emission control system to reach full operation.    
	3.30 Unit:  any boiler, steam generator or process heater as defined in this rule.
	4.0 Exemptions
	 4.1 This rule shall not apply to:
	  4.1.1 Solid fuel fired units.
	  4.1.2 Dryers and glass melting furnaces.
	  4.1.3 Kilns and smelters where the products of combustion come into direct contact with the material to be heated.  
	  
	  4.1.4 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.  
	 
	4.2 The requirements of Sections 5.2 shall not apply to a unit when burning any fuel other than California PUC quality natural gas during California PUC quality natural gas curtailment provided all of the following conditions are met: 
	  4.2.1 Fuels other than California PUC quality natural gas are burned no more than 168 cumulative hours in a calendar year plus 48 hours per calendar year for equipment testing, as limited by Permit to Operate.
	4.2.2 NOx emission shall not exceed 150 ppmv or 0.215 lb/MMBtu.  Demonstration of compliance with this limit shall be made by either source testing, continuous emission monitoring system (CEMS), an APCO approved Alternate Monitoring System, or an APCO approved portable NOx analyzer.
	 
	5.0 Requirements
	 5.1 An operator of a unit(s) subject to this rule shall comply with all applicable requirements of the rule and one of the following, on a unit-by-unit basis:  
	 
	5.1.1 Operate the unit to comply with the emission limits specified in Sections 5.2 and 5.4; or
	5.1.2 Pay an annual emissions fee to the District as specified in Section 5.3 and comply with the control requirements specified in Section 5.4; or
	5.1.3 Comply with the applicable Low-use Unit requirements of Section 5.5.
	 
	5.2 NOx and CO Emission Limits
	 
	5.2.1 On and after the indicated Compliance Deadline, units shall not be operated in a manner which exceeds the applicable NOx emissions limit  specified in Table 1.  On and after October 1, 2008, units shall not be operated in a manner to which exceeds a carbon monoxide (CO) emissions limit of 400 ppmv.
	 
	 5.2.2 No unit fired on liquid fuel shall be operated in a manner to exceed emissions of 40 ppmv NOx and 400 ppmv CO. 
	5.2.3 All ppmv emission limits specified in this section are referenced at dry stack gas conditions and 3.00 percent by volume stack gas oxygen.  Emission concentrations shall be corrected to 3.00 percent oxygen in accordance with Section 8.1. 
	Table 1:  NOx Emission Limits
	Category
	NOx Limit
	Authority to Construct
	Compliance Deadline
	A.  Units with a total rated heat input > 5.0 MMBtu/hr to < 20.0 MMBtu/hr, except for Categories C through G units
	a) Standard Schedule
	9 ppmv or 0.011 lb/MMBtu; or
	July 1, 2011
	  
	July 1, 2012
	b) Enhanced Schedule
	6 ppmv or 0.007 lb/MMBtu
	January 1, 2013
	January 1, 2014
	B.  Units with a total rated heat input > 20.0 MMBtu/hr, except for Categories C through G units
	a) Standard Schedule
	7 ppmv or 0.008 lb/MMBtu; or
	July 1, 2009
	July 1, 2010
	b) Enhanced Schedule
	5 ppmv or 0.0062 lb/MMBtu
	January 1, 2013
	January 1, 2014
	C.  Oilfield Steam Generators
	1. Units with a total rated heat input > 5.0 MMBtu/hr to <20.0 MMBtu/hr
	a) Standard Schedule
	9 ppmv or 0.011 lb/MMBtu; or
	July 1, 2011
	July 1, 2012
	b) Enhanced Schedule
	6 ppmv or 0.007 lb/MMBtu
	January 1, 2013
	January 1, 2014
	2. Units with a total rated heat input >20.0 MMBtu/hr
	a) Standard Schedule
	7 ppmv or 0.008 lb/MMBtu; or
	July 1, 2009
	July 1, 2010
	b) Staged Enhanced Schedule
	Initial Limit
	9 ppmv or 0.011 lb/MMBtu; and
	July 1, 2011
	July 1, 2012
	Final Limit
	5 ppmv or 0.0062 lb/MMBtu
	January 1, 2013
	January 1, 2014
	3. Units firing on less than 50%, by volume, PUC quality gas.
	Staged Enhanced Schedule
	Initial Limit  12 ppmv or 0.014 lb/MMBtu; and
	July 1, 2010
	July 1, 2011
	Final Limit 9 ppmv or 0.011 lb/MMBtu
	January 1, 2013
	January 1, 2014
	 
	 Table 1 NOx Emission Limits (continued)
	Category
	NOx Limit
	Authority to Construct
	Compliance Deadline
	D.  Refinery units
	1. Units with a total rated heat input > 5.0 MMBtu/hr to < 20.0 MMBtu/hr
	a) Standard Schedule
	9 ppmv or 0.011 lb/MMBtu; or
	July 1, 2011
	July 1, 2012
	b) Enhanced Schedule
	6 ppmv or 0.007 lb/MMBtu
	January 1, 2013
	January 1, 2014
	2.  Units with a total rated heat input >20.0 MMBtu/hr to < 110.0 MMBtu/hr
	a) Standard Schedule
	6 ppmv or 0.007 lb/MMBtu; or
	July 1, 2010
	July 1, 2011
	b) Staged Enhanced Schedule Initial Limit
	9 ppmv or 0.011 lb/MMBtu; and 
	July 1, 2011
	July 1, 2012
	Final Limit
	5 ppmv or 0.0062 lb/MMBtu
	January 1, 2013
	January 1, 2014
	3. Units with a total rated heat input > 110.0 MMBtu/hr
	Standard Schedule  5 ppmv or 0.0062 lb/MMBtu
	N/A
	June 1, 2007
	4. Units firing on less than 50%, by volume, PUC quality gas.
	Staged Enhanced Schedule
	Initial Limit  12 ppmv or 0.014 lb/MMBtu; and
	July 1, 2010
	July 1, 2011
	Final Limit 9 ppmv or 0.011 lb/MMBtu
	January 1, 2013
	January 1, 2014
	E. Units, from any Category, that were installed prior to January 1, 2009 and limited by a Permit to Operate to an annual heat input between > 1.8 billion Btu/year to 30 billion Btu/year. 
	Standard Schedule
	9 ppmv or 0.011 lb/MMBtu
	Twelve months before the  next unit replacement but no later than January 1, 2013.
	At the next unit replacement but no later than
	January 1, 2014
	 
	 Table 1 NOx Emission Limits (continued)
	Category
	NOx Limit
	Authority to Construct
	Compliance Deadline
	F. Units at a wastewater treatment facility firing on less than 50%, by volume, PUC quality gas.
	Staged Enhanced Schedule Initial Limit
	12 ppmv or 0.014 lb/MMBtu; and
	July 1, 2010
	July 1, 2011
	Final Limit
	9 ppmv or 0.011 lb/MMBtu
	January 1, 2013
	January 1, 2014
	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, as specified in the Permit to Operate, and in which the products of combustion do not come in contact with the products of combustion of any other burner.
	Standard Schedule
	9 ppmv or 0.011 lb/MMBtu
	Twelve months before the  next unit replacement but no later than January 1, 2013.
	At the next unit replacement but no later than
	January 1, 2014
	5.2.4 When a unit is operated on combinations of gaseous fuel and liquid fuel, the NOx limit shall be the heat input weighted average of the applicable limits specified in Sections 5.1.1, as calculated by the following equation:
	 
	 Where:  G = annual heat input from gaseous fuel
	L = annual heat input from liquid fuel 
	5.2.5  Prior to January 1, 2014, if a unit was designated to comply with a Staged Enhanced Schedule, an operator may redesignate the unit for compliance under Section 5.1.2, provided the unit meets the Initial NOx Limit; emission fees are paid, at time of the application for redesignation, for all past emissions from the unit since January 1, 2009 through the calendar year prior to the calculation date; and the total annual fee is paid from that date forward.  The past emissions fee shall be calculated using the equations in Section 5.3 and the Fee Rate in place at the time of that calculation.  The future total annual fees shall be calculated and paid according to Section 5.3.
	 
	5.3 Annual Fee Calculation
	5.3.1 On and after January 1, 2010, an operator, with units that will comply under Section 5.1.2, shall pay a total annual fee to the District based on the total NOx emissions from those units.  That fee shall be calculated in the following manner.
	5.3.1.1 The operator shall calculate the total emissions for all units operating at a stationary source that will comply with Section 5.1.2.  The total NOx emissions shall be calculated in accordance with Section 5.3.1.3.  
	5.3.1.2 The total annual emissions fee shall be calculated in accordance with Section 5.3.1.4.  These calculations include only the units that have been identified to comply under Section 5.1.2.
	 5.3.1.3 Total Emissions (TE) Calculation
	 
	Total TE = ∑E(unit)
	Where:  ∑E(unit)  =  Sum of all NOx emissions from each unit, in tons per year.
	E(unit) =  
	Where: E(unit)  = Annual NOx emissions for each unit, in tons/year. 
	EF(Unit)   = NOx Emission Limit for the Permit to Operate, in lb/MMBtu
	AFU(Unit) = actual amount of fuel, in MMBTU, used by each unit during the previous calendar year.
	5.3.1.4 Total Annual Fee Calculation
	 Total Annual Fee = (Total TE x FR) + Administrative Fee
	Where:  FR (Fee Rate) =  The cost of NOx reductions, in dollars per ton, as established pursuant to Sections 7.2 and 7.6 of District Rule 9510, as adopted on December 15, 2005.  Under no circumstances shall the cost of NOx reductions exceed the cost effectiveness threshold for the Carl Moyer Cost Effectiveness as established by the applicable state law.
	  Administrative Fee = 4% x (Total TE x FR)   
	 
	5.3.1.5 The operator shall pay the total annual fee to the District, no later than July 1 of each year, for the emissions of the previous calendar year.  The first payment is due to the District no later than July 1, 2010.  Should July 1 fall on a day when the District is closed, the payment shall be made by the next District working day after July 1.
	5.3.2 Payments shall continue annually until the unit either is permanently removed from use in the San Joaquin Valley Air Basin and the Permit to Operate is surrendered or the operator demonstrates compliance with applicable NOx emissions limits shown in Table 2:
	 Table 2  Applicable NOx Emission Limits for Section 5.3.2
	Category
	Date of Compliance Demonstration
	Applicable  NOx Emissions Limit from Table 1
	A. Units with only a Standard Schedule in Table 1.
	Either prior to or after the Standard Compliance Deadline
	Standard NOx Limit
	B. Units with both Standard and Enhanced Schedules in Table 1.
	Prior to the Enhanced Compliance Deadline
	Standard NOx Limit
	After the Enhanced Compliance Deadline
	Enhanced NOx Limit
	C. Units with both Standard and Staged Enhanced Schedules in Table 1.
	Prior to the Initial Limit Compliance Deadline
	Standard NOx Limit
	After the Initial Limit Deadline but before the Final Limit Deadline 
	Initial NOx Limit then the Final NOx Limit by the applicable Compliance Deadline 
	After the Final Limit Deadline
	Final NOx Limit
	5.3.2.1 The emissions fee for units that operate for less than the full calendar year before demonstrating compliance under Section 5.3.2, shall be based on the actual fuel used during the portion of the calendar year prior to demonstrating that compliance or removing the unit from operation with in the San Joaquin Valley Air Basin.  
	5.3.3 Operators of units for which an annual emissions fee is provided must also certify that the units meet federal RACT control requirements at the time the annual fee is provided. 
	 
	5.4 Particulate Matter Control Requirements
	 5.4.1 To limit particulate matter emissions, an operator shall comply with one of the following requirements:
	 
	5.4.1.1 On and after the applicable NOx Compliance Deadline specified in Section 5.2 Table 1, all units shall be fired exclusively on PUC-quality natural gas, commercial propane, butane, or liquefied petroleum gas, or a combination of such gases; 
	 
	5.4.1.2 On and after the applicable NOx Compliance Deadline specified in Section 5.2 Table 1, operators shall limit fuel sulfur content to no more than five (5) grains of total sulfur per one hundred (100) standard cubic feet; or
	 5.4.1.3 On and after the applicable NOx Compliance Deadline specified in Section 5.2 Table 1, operators shall install and properly operate an emission control system that reduces SO2 emissions by at least 95% by weight; or limit exhaust SO2 to less than or equal to 9 ppmv corrected to 3.0% O2.  
	5.4.1.4 Notwithstanding the compliance deadlines indicated in Sections 5.4.1.1 through 5.4.1.3, refinery units, which require modification of refinery equipment to reduce sulfur emissions, shall be in compliance with the applicable requirement in Section 5.4.1 no later than July 1, 2013.
	 
	5.4.2 Liquid fuel shall be used only during PUC quality natural gas curtailment periods, provided the requirements of Sections 4.2 and 6.1.5 are met and the fuel contains no more than 15 ppm sulfur, as determined by the test method specified in Section 6.2. 
	 5.5 Low-use Unit
	  For each unit that was installed prior to January 1, 2009 and is limited to less than 1.8 billion Btu per calendar year heat input pursuant to a District Permit to Operate, the operator shall comply with the requirement of Sections 5.7 and 7.4 and one of the following:
	  5.5.1 Tune the unit at least twice per calendar year, (from four to eight months apart) by a qualified technician in accordance with the procedure described in Rule 4304 (Equipment Tuning Procedure for Boilers, Steam Generators, and Process Heaters).  If the unit does not operate throughout a continuous six-month period within a calendar year, only one tune-up is required for that calendar year.  No tune-up is required for any unit that is not operated during that calendar year; this unit may be test fired to verify availability of the unit for its intended use, but once the test firing is completed the unit shall be shutdown; or
	  
	  5.5.2 Operate the unit in a manner that maintains exhaust oxygen concentrations at less than or equal to 3.00 percent by volume on a dry basis.
	 
	5.6 Start-up and Shutdown Provision
	On and after the Compliance Deadline specified in Section 5.0, the applicable emission limits of Sections 5.2 Table 1 and 5.5.2 shall not apply during start-up or shutdown, provided an operator complies with the requirements specified below.  
	5.6.1 The duration of each start-up or each shutdown shall not exceed two hours, except as provided in Section 5.6.3.
	5.6.2 The emission control system shall be in operation and emissions shall be minimized insofar as technologically feasible during start-up or shutdown.
	5.6.3  Notwithstanding the requirement of Section 5.6.1, an operator may submit an application for a Permit to Operate condition to allow more than two hours for each start-up or each shutdown provided the operator meets all of the conditions specified in Sections 5.6.3.1 through 5.6.3.3.
	5.6.3.1  The maximum allowable duration of start-up or shutdown will be determined by the APCO.  The allowable duration of start-up shall not exceed twelve hours and the allowable duration of shutdown shall not exceed nine hours.
	5.6.3.2  The APCO will only approve start-up or shutdown duration longer than two hours when the application meets the following conditions: 
	     5.6.3.2.1 Clearly identifies the control technologies or strategies to be utilized; and   
	    5.6.3.2.2 Describes what physical conditions prevail during start-up or shutdown periods that prevent the controls from being effective; and
	     
	    5.6.3.2.3 Provides a reasonably precise estimate as to when the physical conditions will have reached a state that allows for the effective  control of emissions.
	   5.6.3.3  The operator shall submit to the APCO any information deemed necessary by the APCO to determine the appropriate length of start-up or shutdown.  The information shall include, but is not limited to the following:    
	      
	5.6.3.3.1 A detailed list of activities to be performed during start-up or shutdown and a reasonable explanation for the length of time needed to complete each activity; and
	      5.6.3.3.2 A description of the material process flow rates and system operating parameters, etc., the operator plans to evaluate during the process optimization; and an explanation of how the activities and process flow affect the operation of the emissions control equipment; and
	      5.6.3.3.3   The basis for the requested additional duration of start-up or shutdown.
	 5.6.4 Permit to Operate (PTO) modifications solely to conditions to comply with the provisions of this rule may be exempt from Best Available Control Technology (BACT) and emission offset requirements if the PTO modifications meet the requirements of Rule 2201 (New and Modified Stationary Source Review Rule) Section 4.2 (BACT Exemptions) and Rule 2201 Section 4.6 (Emission Offset Exemptions).
	5.6.5 For existing facilities, a replacement unit installed for the sole purpose of complying with the requirements of this rule shall be considered to be an emission control technique and may be exempt from the Best Available Control Technology (BACT) and Offsets requirements of District Rule 2201 (New and Modified Stationary Source Review Rule) provided that all other requirements of Rule 2201 are met.
	 5.7 Monitoring Provisions
	   
	  5.7.1 The operator of any unit subject to the applicable emission limits in Sections 5.2 shall install and maintain an operational APCO approved Continuous Emissions Monitoring System (CEMS) for NOx, CO, and oxygen, or implement an APCO-approved Alternate Monitoring System.   An APCO approved CEMS shall comply with the requirements of 40 Code of Federal Regulations (CFR) Part 51, 40 CFR Parts 60.7 and 60.13 (except subsection h), 40 CFR Part 60 Appendix B (Performance Specifications) and 40 CFR Part 60 Appendix F (Quality Assurance Procedures), and applicable provisions of Rule 1080 (Stack Monitoring).  An APCO-approved Alternate Monitoring System shall monitor one or more of the following:
	   5.7.1.1  Periodic NOx and CO exhaust emission concentrations,
	   5.7.1.2  Periodic exhaust oxygen concentration,
	   5.7.1.3  Flow rate of reducing agent added to exhaust,
	   5.7.1.4  Catalyst inlet and exhaust temperature,
	5.7.1.5 Catalyst inlet and exhaust oxygen concentration,
	5.7.1.6 Periodic flue gas recirculation rate, or
	5.7.1.7 Other operational characteristics.
	  
	5.7.2 For units subject to the requirements of Sections 5.5.1 or 5.5.2, the operator shall monitor, at least on a monthly basis, the operational characteristic(s) recommended by the manufacturer and approved by the APCO.
	5.7.3 The operator of any unit subject to Section 5.5 shall install and maintain an operational non-resettable, totalizing mass or volumetric flow meter in each fuel line to each unit. Volumetric flow measurements shall be periodically compensated for temperature and pressure.  A master meter, which measures fuel to all units in a group of similar units, may satisfy these requirements if approved by the APCO in writing.  The cumulative annual fuel usage may be verified from utility service meters, purchase or tank fill records, or other acceptable methods, as approved by the APCO.
	5.7.4 Units operated at seasonal sources that are subject to the requirements of 40 CFR 60, Subpart Db (Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units) may implement an APCO approved parametric monitoring system (PMS) in lieu of a CEMS for compliance with federal emission limits provided all of the following apply:
	5.7.4.1 The boiler is fired solely on California PUC quality natural gas, and
	5.7.4.2 The applicable District emission limit for NOx is more stringent than the limit specified in 40 CFR Part 60, Subpart Db.
	5.7.5 The APCO shall not approve an alternative monitoring system or parametric monitoring system unless it is documented that continued operation within ranges of specified emissions-related performance indicators or operational characteristics provides a reasonable assurance of compliance with applicable emission limits.  The operator shall source test over the proposed range of surrogate operating parameters to demonstrate compliance with the applicable emission standards.
	5.7.5.1 The predictive or parametric monitoring system shall continuously monitor the key parameters which affect the emissions and demonstrate the compliance within the established key parameters operating envelope.
	5.7.5.2 Initial and annual real time modeling shall be performed to verify the key parameters operational range.
	5.7.6 Monitoring SOx Emissions
	5.7.6.1 Operators complying with Sections 5.4.1.1 or 5.4.1.2 shall provide an annual fuel analysis to the District unless a more frequent sampling and reporting period is included in the Permit To Operate.  Sulfur analysis shall be performed in accordance with the test methods in Section 6.2. 
	5.7.6.2 Operators complying with Section 5.4.1.3 by installing and operating a control device with 95% SOx reduction shall propose the key system operating parameters and frequency of the monitoring and recording.  The monitoring option proposed shall be submitted for approval by the APCO.  
	5.7.6.3 Operators complying with Section 5.4.1.3 shall perform an annual source test unless a more frequent sampling and reporting period is included in the Permit To Operate.  Source tests shall be performed in accordance with the test methods in Section 6.2.
	 5.8 Compliance Determination
	  
	  5.8.1 The operator of any unit shall have the option of complying with either the applicable heat input, in lb/MMBtu, emission limits or the concentration, in ppmv, emission limits specified in Section 5.2. The emission limits selected to demonstrate compliance shall be specified in the source test proposal pursuant to Rule 1081 (Source Sampling).
	5.8.2 All emissions measurements shall be made with the unit operating either at conditions representative of normal operations or conditions specified in the Permit to Operate.  Unless otherwise specified in the Permit to Operate, no determination of compliance shall be established within two hours after a continuous period in which fuel flow to the unit is shut off for 30 minutes or longer, or within 30 minutes after a re-ignition as defined in Section 3.0.
	  
	  5.8.3 Continuous Emissions Monitoring System (CEMS) emissions measurements shall be averaged over a period of 15 consecutive minutes to demonstrate compliance with the applicable emission limits.  Any 15-consecutive-minute block average CEMS measurement exceeding the applicable emission limits shall constitute a violation. 
	5.8.4 For emissions monitoring pursuant to Sections 5.7.1, and 6.3.1 using a portable NOx analyzer as part of an APCO approved Alternate Emissions Monitoring System, emission readings shall be averaged over a 15 consecutive-minute period by either taking a cumulative 15-consecutive-minute sample reading or by taking at least five readings evenly spaced out over the 15-consecutive-minute period.
	  
	5.8.5 For emissions source testing performed pursuant to Section 6.3.1 for the purpose of determining compliance with an applicable standard or numerical limitation of this rule, the arithmetic average of three 30-consecutive-minute test runs shall apply.  If two of three runs are above an applicable limit the test cannot be used to demonstrate compliance with an applicable limit. 
	6.0 Administrative Requirements
	 6.1 Recordkeeping
	  The records required by Sections 6.1.1 through 6.1.5 shall be maintained for five calendar years and shall be made available to the APCO and EPA upon request.  Failure to maintain records or information contained in the records that demonstrate noncompliance with the applicable requirements of this rule shall constitute a violation of this rule.
	  6.1.1 The operator of any unit operated under the exemption of Section 4.2 shall monitor and record, for each unit, the cumulative annual hours of operation on each fuel other than natural gas during periods of natural gas curtailment and equipment testing.  The NOx emission concentration, expressed in ppmv or lb/MMBtu, for each unit that is operated during periods of natural gas curtailment shall be recorded.  Failure to maintain records required by Section 6.1.1 or information contained in the records that demonstrates noncompliance with the conditions for exemption under Section 4.2 will result in loss of exemption status.  On and after the applicable compliance schedule specified in Section 5.2 Table 1, any unit losing an exemption status shall be brought into full compliance with this rule as specified in Section 7.2.
	  6.1.2 The operator of any unit that is subject to the requirements of Section 5.5 shall record the amount of fuel use at least on a monthly basis for each unit.  On and after the applicable compliance schedule specified in Section 7.0, in the event that such unit exceeds the applicable annual heat input limit specified in Section 5.5, the unit shall be brought into full compliance with this rule as specified in Section 5.2 Table 1.
	       
	  6.1.3 The operator of any unit subject to Section 5.5.1 or Section 6.3.1 shall maintain records to verify that the required tune-up and the required monitoring of the operational characteristics of the unit have been performed. 
	 
	  6.1.4 The operator performing start-up or shutdown of a unit shall keep records of the duration of start-up or shutdown.
	6.1.5 The operator of any unit firing on liquid fuel during a PUC-quality natural gas curtailment period pursuant to Section 5.4.2 shall record the sulfur content of the fuel, amount of fuel used, and duration of the natural gas curtailment period.
	 
	6.2 Test Methods
	The following test methods shall be used unless otherwise approved by the APCO and EPA. 
	 
	  6.2.1 Fuel hhv shall be certified by third party fuel supplier or determined by:
	 6.2.1.1 ASTM D 240-87 or D 2382-88 for liquid hydrocarbon fuels;
	   6.2.1.2 ASTM D 1826-88 or D 1945-81 in conjunction with ASTM D 3588-89 for gaseous fuels.
	  6.2.2 Oxides of nitrogen (ppmv) - EPA Method 7E, or ARB Method 100.
	  6.2.3 Carbon monoxide (ppmv) - EPA Method 10, or ARB Method 100.
	  6.2.4 Stack gas oxygen - EPA Method 3 or 3A, or ARB Method 100.
	  6.2.5 NOx Emission Rate (Heat Input Basis) - EPA Method 19.
	  6.2.6 Stack gas velocities - EPA Method 2.
	  6.2.7 Stack gas moisture content - EPA Method 4.
	6.2.8 SOx Test Methods
	6.2.8.1 Oxides of sulfur – EPA Method 6C, EPA Method 8, or ARB Method 100 
	6.2.8.2 The SOx emission control system efficiency shall be determined using the following:
	% Control Efficiency = [(CSO2, inlet – CSO2, outlet) / CSO2, inlet] X 100  
	Where:
	CSO2, inlet = concentration of SOx (expressed as SO2) at the inlet side of the SOx emission control system, in lb/dscf
	CSO2, outlet = concentration of SOx (expressed as SO2) at the outlet side of the SOx emission control system, in lb/dscf
	6.2.9 Determination of total sulfur as hydrogen sulfide (H2S) content – EPA Method 11 or EPA Method 15, as appropriate.
	6.2.10 Sulfur content of liquid fuel – American Society for Testing and Materials (ASTM) D 6920-03 or ASTM  D 5453-99
	6.3 Compliance Testing
	  6.3.1 Each unit subject to the requirements in Section 5.2 shall be source tested to determine compliance with the applicable emission limits at least once every 12 months, (no more than 30 days before or after the required annual source test date).  
	6.3.1.1 Units that demonstrate compliance on two consecutive 12-month source tests may defer the following 12-month source test for up to 36 months (no more than 30 days before or after the required 36-month source test date).   During the 36-month source testing interval, the operator shall tune the unit in accordance with the provisions of Section 5.5.1, and shall monitor, on a monthly basis, the unit’s operational characteristics recommended by the manufacturer to ensure compliance with the applicable emission limits specified in Section 5.2.   
	6.3.1.2 Tune-ups required by Sections 5.5.1 and 6.3.1 do not need to be performed for units that operate and maintain an APCO approved CEMS or an APCO approved Alternate Monitoring System where the applicable emission limits are periodically monitored.
	6.3.1.3 If the result of the 36-month source test demonstrates that the unit does not meet the applicable emission limits specified in Section 5.2, the source testing frequency shall revert to at least once every 12 months.  
	6.3.1.4 Failure to comply with the requirements of Section 6.3.1 or any source test results that exceed the applicable emission limits in Section 5.2 shall constitute a violation of this rule.
	6.3.2 In lieu of compliance with Section 6.3.1, compliance with the applicable emission limits in Section 5.2 shall be demonstrated by submittal of annual emissions test results to the District from a unit or units that represents a group of units, provided:
	   
	   6.3.2.1 All units in the group are initially source tested.  The emissions from all test runs from units within the group are less than 90% of the permitted value, and the emissions do not vary greater than 25% from the average of all test runs; and
	   6.3.2.2 All units in a group are similar in terms of rated heat input, make and series, operational conditions, fuel used, and control method. No unit with a rated heat input greater than 100 MMBtu shall be considered as part of the group; and
	   6.3.2.3 The group is owned by a single owner and is located at a single stationary source; and
	   6.3.2.4 Selection of the representative unit(s) is approved by the APCO prior to testing; and
	   
	   6.3.2.5 The number of representative units source tested shall be at least 30% of the total number of units in the group.  The representative tests shall rotate each year so that within three years all units in the group have been tested at least once.  
	   
	6.3.2.6    All units in the group shall have received the similar maintenance and tune-up procedures as the representative unit(s) as listed in the Permit to Operate.  The operator shall submit to the APCO the specific maintenance procedures to be performed on each unit that will be included in the group for representative testing.  Such maintenance procedures shall be specified in the Permit to Operate for units that are included in the group for representative testing.   Any maintenance work on a unit which has no effect on emissions standards and which is not specified in the maintenance procedures shall be submitted to the APCO for approval before such unit can be included as part of the group for representative testing.  Any unit that necessitates any maintenance work which has an effect on emission standards and is beyond the maintenance procedures identified in the Permit to Operate, shall not be included as part of the group for representative testing.  The unit shall be source tested in accordance with the provisions of Section 6.3.1; and
	   6.3.2.7 Should any of the representative units exceed the required emission limits, each of the units in the group shall demonstrate compliance by emissions testing.  Failure to complete emissions testing within 90 days of the failed test shall result in the untested units being in violation of this rule.  After compliance with the requirements of Section 6.3.2.7 has been demonstrated, subsequent source testing shall be performed pursuant to Sections 6.3.1 or 6.3.2.
	 6.4 Emission Control Plan (ECP)
	  6.4.1 No later than January 1, 2010, the operator of any unit shall submit to the APCO for approval an Emissions Control Plan according to the compliance schedule in Section 7.0.  For each unit, the plan shall contain the following:  
	   6.4.1.1 Permit to Operate number,
	   6.4.1.2 Fuel type and hhv,
	   6.4.1.3 Annual fuel consumption (expressed as Btu/yr),
	6.4.1.4   Current emission level, including method used to determine  emission level,  
	6.4.1.5 NOx limit to be satisfied pursuant to Section 5.2 Table 1 or emission fee payment to be made pursuant to Section 5.3, and
	  6.4.1.6 Plan of actions, including a schedule of increments of progress, which will be taken to satisfy the requirements of Section 5.0 and the compliance schedule in Section 7.0.
	7.0 Compliance Schedule
	7.1 As shown in Section 5.2 Table 1, the column labeled:
	  7.1.1 “Authority to Construct” identifies the date by with the operator shall submit an Application for Authority to Construct for each unit subject to the rule.
	  
	  7.1.2 “Compliance Deadline” identifies the date by which the owner shall demonstrate that each unit is in compliance with the applicable requirements of this rule.
	 7.2 Any unit that is exempted under Section 4.2 that becomes subject to the emission limits of this rule through the loss of exemption status shall be in full compliance with this rule on and after the date the exemption status is lost.
	 7.3 Any unit that becomes subject to the emission limits of this rule as a result of exceeding the applicable annual heat input limit specified in Section 5.5 shall be in compliance with the applicable emission limits in Section 5.2 Table 1 and Section 5.4 on and after the date the annual heat input limit is exceeded.
	8.0 Calculations
	 8.1 All ppmv emission limits specified in Section 5.2 are referenced at dry stack gas conditions and 3.00 percent by volume stack gas oxygen.  Emission concentrations shall be corrected to 3.00 percent oxygen as follows:
	   
	   
	 8.2 All pounds per million Btu NOx emission rates shall be calculated as pounds of nitrogen dioxide per million Btu of heat input (expressed as hhv).
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	I. SUMMARY
	A. Reasons for Rule Development and Implementation 
	The San Joaquin Valley Air Basin (SJVAB) is a continuous inter-mountain valley comprised of eight counties in the southern portion of the San Joaquin Valley of California: Fresno, Kings, Madera, Merced, San Joaquin, Stanislaus, Tulare, and the Valley portion of Kern.  The SJVAB is approximately 250 miles long, averages 80 miles wide, and is partially enclosed by the Coast Mountain range on the west, the Tehachapi Mountains on the south, and the Sierra Nevada range on the east.  These surrounding mountains trap pollution.  Low wind speeds combined with low-lying inversion layers in the winter create a climate conducive to the formation of high particulate matter (PM) concentrations.  The region’s hot, dry summers are conducive to ozone formation.  
	The SJVAB is currently designated as nonattainment for the national ambient air quality standard (NAAQS) for particulate matter 2.5 microns in diameter or less (PM2.5) and serious nonattainment for the eight-hour ozone NAAQS.  Prior to the United States Environmental Protection Agency’s (EPA’s) implementation of the eight-hour ozone standard, the SJVAB was also classified as an extreme nonattainment area for the one-hour ozone NAAQS.  Although EPA revoked the one-hour ozone NAAQS, the San Joaquin Valley Air Pollution Control District (District) is still required to meet certain requirements mandated by the federal Clean Air Act related to the extreme designation.  In addition to being classified as nonattainment of federal air standards, SJVAB is classified as severe nonattainment for the California ozone air quality standard and nonattainment for the California air quality standard for particulate matter ten microns in diameter or smaller (PM10).  
	Since amending Rule 4306 and 4307 are control measures in the District’s 2007 Ozone Plan, They are subject to Code of Federal Regulations (CFR), Clean Air Act (CAA), and California Health and Safety Code (CH&SC) requirements.  This rulemaking project is intended to satisfy the attainment goals of the District’s 2007 Ozone Plan.  The proposed amendments to Rule 4306 and Rule 4307 will seek to obtain as much reduction of oxides of nitrogen (NOx) from boilers, steam generators, and process heaters as expeditiously practicable, technologically feasible, and economically reasonable, as determined by the District’s Governing Board.  Furthermore, the rule is intended to satisfy the requirements identified in Table 1 below.
	Table 1:  Ozone Plan Commitments
	Subject
	Reference
	Requirement
	Timeline
	CAA Section 172(c)(1)
	Ozone attainment plans shall implement control measures as expeditiously as practicable, and provide for attainment.
	RACT
	CAA Sections 182(b)(2) and 182(f)
	Ozone attainment plans shall assure that reasonable available control technology (RACT) for NOx and volatile organic compounds (VOC) is in use at sources and on source categories at or above the RACT threshold.
	BARCT
	CH&SC 40919(a)(3)
	Ozone attainment plans should provide for best available retrofit technology (BARCT) for existing permitted sources.  
	All Feasible Controls
	CH&SC 40914(a)(2)
	Ozone attainment plans should include "all feasible control measures."
	Deadline
	District 2007 Ozone Plan
	Rule adoption by the 3rd quarter of 2008.
	Reductions
	District 2007 Ozone Plan
	The plan calls for a total of 1.1 tons per day of NOx reductions from the two rules.
	Under EPA's "New Source Review" (NSR) program, if a company is planning to build a new plant or modify an existing plant such that air pollution emissions will increase by a certain amount, then the company must obtain an NSR permit. The NSR permit is a construction permit which requires the company to minimize air pollution emissions by changing the process to prevent air pollution and/or installing air pollution control equipment.  The terms "RACT," "BACT," and "LAER" are acronyms for different program requirements under the NSR program.  EPA defines RACT as “the lowest emission limitation that a particular source is capable of meeting by the application of control technology that is reasonably available considering technological and economic feasibility.”  RACT is required on existing sources in non-attainment areas.  Best Available Control Technology (BACT), is required on major new or modified sources in attainment areas.  Lowest Achievable Emission Rate (LAER) is required on major new or modified sources in non-attainment areas.  BACT and LAER (and sometimes RACT) are determined on a case-by-case basis, usually by State or local permitting agencies.  For this rule project, District staff will focus on RACT limits, as defined by EPA’s NSR rule, and BARCT limits as defined by the CH&SC.
	B. Description of the Project 
	1.  Rule 4306 (Boilers, Steam Generators, and Process Heaters – Phase 3) and Rule 4320 (Advanced Emission Reduction Options For Boilers, Steam Generators, and Process Heaters Greater Than 5.0 MMBtu/hr)
	The District’s Governing Board adopted Rule 4306  on September 18, 2003.  The current project proposes to address EPA cited deficiencies in Rule 4305 (Boilers, Steam Generators, and Process Heaters – Phase 2) and to reduce emissions of NOx pursuant to the District’s ozone and particulate matter attainment strategies.  The rule applies to any gaseous fuel or liquid fuel fired boilers, steam generators, and process heaters with a rated heat input greater than 5 million Btu/hour.    Facilities with units subject to this control measure represent a wide range of industries, including but not limited to electrical utilities, cogeneration, oil and gas production, petroleum refining, manufacturing and industrial, food and agricultural processing, and service and commercial facilities.
	The draft staff report dated October 30, 2007 stated District staff would amend Rule 4306 to implement an emission control measure (S-COM-1) in the District’s 2007 Eight-Hour Ozone Plan.  The control measure indicates that additional NOx emission reductions could be achieved by lowering the current NOx limit of 9 ppmv to 6 ppmv for units greater than 20 MMBtu/hr.  An estimated 40 percent reduction from the current emissions level could be achieved. After reviewing the first workshop comments District staff have determined that stakeholder concerns and the goals of the control measure would best be achieved by developing new Rule 4320 in this project.  Rule 4306 will be modified to address the EPA concerns discussed in Section II C of this report.    
	 2. Rule 4307 (Boilers, Steam Generators, and Process Heaters – 2.0 MMBtu/hr to 5.0 MMBtu/hr)
	The District’s Governing Board adopted Rule 4307 on December 15, 2005.  The current project proposes to reduce emissions of nitrogen oxides (NOx) and carbon monoxide (CO) pursuant to the District’s ozone and particulate matter attainment (PM10) strategies.  Facilities with units subject to this control measure represented a wide range of industries, including but not limited, to medical facilities, educational institutions, office buildings, prisons, military facilities, hotels, and industrial facilities.
	In order to alleviate significant adverse economic impacts on public and private schools (Kindergarten through Grade 12) in the San Joaquin Valley Rule 4307 provided an exemption for units located at schools.  In the Final Draft Staff Report, December 15, 2005, staff stated that 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.  As stated above, Rule 4307 would be amended in this current project by removing the exemption to gain the emission reductions associated with units that are used at schools.
	Currently, there are no current programs that would provide funding for the replacement of these units.  The District has identified the following possible sources of future funding to replace/retrofit school boilers, steam generators, and process heaters:
	 Community Clean Air Fund, funded by donations. If funding becomes available the District will assist in the coordination of distributing funds for the replacement of school units.
	 Fees generated by District Rule 9510 (Indirect Source Review Program).  The purpose of the District’s ISR Program is to reduce emissions from new development projects.  The District anticipates that the ISR Program will generate funds for future emission reduction projects including the replacement of school boilers, steam generators, and process heaters.
	3. Particulate matter control provisions
	As stated previously the SJVAB is currently designated as nonattainment for the NAAQS for particulate matter with aerodynamic diameter of 2.5 micrometers or less (PM2.5).  As such, the District submitted a PM2.5 Plan to EPA in 2008 with commitments to reduce primary and secondary sources of PM2.5.  In response to those new PM2.5 control measure commitments, District staff have included SO2 and PM control requirements in this rule project.  While SO2 is not a precursor to ozone formation in the SJVAB, SO2 is strongly implicated in atmospheric particle formation.  
	 C. Rule Development Process

	As part of the rule development process, District staff conducted public workshops to present and discuss proposed amendments to Rule 4306, Rule 4307 and proposed new Rule 4320.  District staff conducted public workshops in October 2007 and in March and July 2008.  The first two workshops were conducted via the District’s video teleconference system.  The system was offline for upgrades in July 2008 so those workshops were conducted in person in Fresno, Modesto and Bakersfield.   In addition to the workshops, numerous meetings were held with stakeholders to discuss their individual issues and suggestions.  
	At the workshops, District staff presented the objectives of the proposed rulemaking project and provided the draft rules.  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 new Rule 4320 and amendments to Rule 4306 and Rule 4307.  The comments received from the public, affected sources, interested parties, California Air Resources Board (ARB), and EPA, during the public workshop process were incorporated into the draft rules as appropriate.  
	Pursuant to state law, the District 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 met with volunteers from affected stakeholders and interested parties at the Socioeconomic Focus Group.  The results of the socioeconomic analysis are included in this report.    
	The proposed rule and rule amendments, final draft staff report with appendices, and final draft socioeconomic analysis report will be published and mailed to affected sources and interested parties prior to a public hearing to consider the adoption of proposed new Rule 4320 and proposed rule amendments to Rule 4306 and Rule 4307 by the District Governing Board.  The public hearing is scheduled on September 18, 2008.
	II.  CURRENT AND PROPOSED REGULATIONS
	A. Existing Rule 4306


	The purpose of Rule 4306 is to limit NOx and CO emissions from boilers, steam generators, and process heaters.  The rule applies to any gaseous fuel or liquid fuel fired boiler, steam generator, and process heater with a rated heat input greater than 5.0 million Btu/hr.    
	The current rule does not apply to units that are addressed by other District rules.  These units include solid fuel fired units, dryers, glass melting furnaces, kilns and smelters, unfired or fired waste heat recovery boilers, and any unit in which the total rated heat input of each burner is less than or equal to 5 million Btu per hour as specified in the operating permit, and in which each burner’s products of combustion does not come in contact with the products of combustion of any other burner.  The rule also contains certain exemptions such as burning of any fuel other than natural gas during natural gas curtailment for no more than 168 hours.  Units subject to the rule must comply with the NOx and CO limits listed in the following table.  
	Table 2:  Rule 4306 NOx and CO Limits
	Category
	Operated on Gaseous Fuel
	Operated on Liquid Fuel
	NOx Limit



	CO Limit (ppmv)
	NOx Limit 
	CO Limit (ppmv)
	Standard Option
	Enhanced Option


	A. Units with a rated heat input equal to or less than 20.0 MMBtu/hour, except for Categories C, D, E, F, G, H, and I units
	15 ppmv or
	0.018 lb/MMBtu
	9 ppmv or
	0.011 lb/MMBtu
	400
	40 ppmv or 
	0.052 lb/MMBtu
	400
	B. Units with a rated heat input greater than 20.0 MMBtu/hour, except for Categories C, D, E, F, G, H, and I units
	9 ppmv or
	0.011 lb/MMBtu
	6 ppmv or
	0.007 lb/MMBtu
	400
	40 ppmv or 
	0.052 lb/MMBtu
	400
	C. Oilfield Steam Generators
	15 ppmv or
	0.018 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	D.   Refinery units with a rated heat input greater than 5 MMBtu/hr up to 65 MMBtu/hr
	30 ppmv or 0.036 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	E.   Refinery units with a rated heat input greater than 65 MMBtu/hr up to 110 MMBtu/hr 
	25 ppmv or
	0.031 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	F. Refinery units with a rated heat input greater than 110 MMBtu/hr
	5 ppmv or
	0.0062 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	G. Load-following units 
	15 ppmv or 0.018 lb/MMBtu
	9 ppmv or
	0.011 lb/MMBtu


	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	H. Units limited by a Permit to Operate to an annual heat input of 9 billion Btu/year to 30 billion Btu/year
	30 ppmv or 0.036 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	 Table 2:  Rule 4306 NOx and CO Limits (continued)
	Category
	Operated on Gaseous Fuel
	Operated on Liquid Fuel
	NOx Limit



	CO Limit (ppmv)
	NOx Limit 
	CO Limit (ppmv)
	I. Units 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 greater than 5 MMBtu/hr, as specified in the Permit to Operate, and in which the products of combustion do not come in contact with the products of combustion of any other burner.
	30 ppmv or 0.036 lb/MMBtu
	No option

	400
	40 ppmv or
	0.052 lb/MMBtu
	400
	Other provisions contained in the rule include periodic source testing, monitoring, and recordkeeping.  Additionally, the rule also allows operators to comply with the emission limits of the rule through an Alternative Emission Control by achieving an aggregated emission level no higher than the aggregated emission level that would have resulted if each unit in operation were individually in compliance with the specified emission limits.
	B.  Summary of Proposed Amendments to Rule 4306
	Section 5.0 – Requirements
	Rule 4306 would be modified to address an EPA concern regarding the exemption from BACT and offset exemption to include provisions of start-up or shutdown in the Permit to Operate (PTO).  The modified provision would include a statement that modification of PTO 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).  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).”     
	C. Existing Rule 4307

	The purpose of Rule 4307 is to limit NOx and CO emissions from boilers, steam generators, and process heaters.  The rule applies to any gaseous fuel or liquid fuel fired boiler, steam generator, and process heater with a rated heat input of 2.0 million Btu/hr up to and including 5.0 million Btu/hr.      
	The current rule does not apply to solid fuel fired units, dryers, glass melting furnaces, kilns, humidifiers and smelters where the products of combustion come into direct contact with the material to be heated, 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, and units used at a school.   
	Units subject to Rule 4307 are to be certified that they comply with the NOx and CO emission limits specified in the rule.  For gaseous fuel-fired units the NOx limit is 30 ppmv or 0.036 lb/MMBtu and 400 ppmv for CO.  For liquid fuel-fired units the NOx limit is 40 ppmv or 0.052 lb/MMBtu and 400 ppmv for CO.  Natural draft units operated in an oilfield or refinery, glycol reboilers, or low-use units, which are limited by Permit to Operate or Permit-Exempt Equipment Registration to operate at no more than 5.0 billion Btu per calendar year heat input, are not required to meet a specific emission limits. Operators of such units must either tune the unit in accordance with the rule procedure; operate the unit in a manner that maintains exhaust oxygen concentrations at less than or equal to 3.0 percent by volume on a dry basis; or certify the unit in accordance with the rule to comply with the applicable emission requirements.  Rule 4307 also contains provisions for equipment certification requirements, monitoring and testing, compliance determination, and recordkeeping requirements.
	D.  Summary of Proposed Amendments To Rule 4307
	Section 1.0 (Applicability):  The purpose of the rule would be modified so that in addition to NOx and CO emissions requirements, the rule would also limit emissions of oxides of sulfur (SO2), and particulate matter 10 microns or less (PM10) from boilers, steam generators, and process heaters.
	Section 3.0 (Definition):  A definition of “Public Utilities Commission (PUC) quality natural gas” would be added to the rule.
	Section 4.0 – Exemptions
	In Section 4.5, the exemption language pertaining to “units used at a school” would be modified to make such school units subject to the emission limits of the rule.  The current exemption will be in place until June 30, 2015.  On and after July 1, 2015, school units are to comply with the NOx and CO limits of Section 5.1.  Due to school funding restrictions, an earlier compliance date is not considered to be possible for all school districts.
	Section 5.0 – Requirements 
	Section 5.1 would be revised to add NOx and CO limits for new and replacement units.  Table 2 of Rule 4307 categorizes these units and lists the applicable dates.  District staff believes burner technology that can meet 9 ppmv NOx is emerging.  Since it is not commercially available widespread the new limit would be met through attrition.  This provides operators the opportunity to obtain a useful service life from their equipment.  Burner manufacturers have a lower, but longer-term demand for the 9 ppmv technology and are better able to respond compared to dealing with a sudden surge and then little or no further orders for a while.
	Further, after receiving comments on technical limitations for atmospheric units, Table 2 of Rule 4307 has been modified.  As defined in the rule atmospheric units are gaseous fuel-fired units with a non-sealed combustion chamber in which the combustion air and flue gases are drawn through the unit without the use of a fan.  This design causes variations that cause difficulty in meeting a lower NOx limit.  New and replacement units that are atmospheric type would be required to meet 12 ppmv instead of 9 ppmv.  This provision is similar to that proposed by the South Coast Air Quality Management District for this category of untis.
	Section 5.3 would contain provisions to limit emissions of PM10 and SO2.  Units would be required to comply with one of the following three options:
	 Fire exclusively on PUC-quality natural gas, commercial propane, butane, or liquefied petroleum gas, or a combination of these gases; or  
	 Limit fuel sulfur content to no more than five (5) grains of total sulfur per one hundred (100) standard cubic feet; or
	 Install and properly operate an emission control system that reduces SO2 and PM10 emissions by at least 95% by weight or limit exhaust SO2 to less than or equal to 9 ppmv corrected to 3.0 %O2.  
	Section 5.5.3 would specify the requirements to monitor of SO2 and PM10 based on the system parameters and frequency option chosen by the operator and submitted to the APCO for approval.  
	Section 5.4 will change the “Low-use Units” threshold from no more than 5.0 billion Btu per calendar year heat input to no more than 1.8 billion Btu per calendar year heat input.  This provision is similar to other air districts.  Also, on and after July 1, 2015. each atmospheric unit in an oilfield or refinery, each glycol reboiler, and each unit with a heat input greater than 1.8 billion Btu per calendar year shall comply with the emission requirements of Section 5.1.  This change would make Rule 4307 consistent with other California air district’s rules and considered to be an All Feasible Control Measure pursuant to the state Health and Safety Code.
	New Section 5.5 would establish the requirements to limit emissions of PM10 and SO2.  Units would be fired only exclusively on PUC-quality natural gas, commercial propane, butane, or liquefied petroleum gas, or combination of such gases.  Liquid fuel use would be allowed only during periods of PUC natural gas curtailment.
	Section 6.0 – Administrative Requirements
	Section 6.1 Recordkeeping would be modified to include required records for units firing on liquid fuel during PUC-quality natural gas curtailment and for start-up or shutdown.  Section 6.2 Test Methods would include test methods for determination of total sulfur as hydrogen sulfide (H2S), oxides of sulfur, and PM10.  Also included are the calculation methods for determining the control efficiency of SOx and PM10 emission control system.
	The word “exemption” would be changed to “certification” in the last sentence of Section 6.3.3.  This is a non-significant change to address a typographical error during the original adoption of Rule 4307.  
	Section 7.0 – Compliance Schedule
	Group 3 would be added, to Table 2 – Compliance Schedule, to specify the full compliance deadline for units located at a school, natural draft units operated in an oilfield or refinery, glycol reboilers, and units with a heat input greater than 1.8 billion Btu per calendar year.  These units are required to be in full compliance by July 1, 2015.              
	E.  Summary of Proposed New Rule 4320
	Operators have made great strides in achieving emission reductions in this source category.  Large capital and operating expenditures were dedicated in meeting the RACT limits of Rule 4306.  District staff understand that Rule 4320 would go above and beyond federal standards of reasonably available control technology to gain further emission reductions and have included special provisions to mitigate impacts in this rule.
	The first four section of Rule 4320, Section 1.0 Purpose, Section 2.0 Applicability, Section 3.0 Definitions, are all similar to Rule 4306.  Rule 4320 would contain the following major provisions.
	Section 5.0 – Requirements
	Section 5.1 would provide three main Advanced Emission Reduction Options for rule compliance:
	1. Meet the specific NOx emission and the particulate matter control requirements; or 
	 
	2. Pay an annual emissions fee to the District and meet the particulate matter control requirements; or
	3. Limit fuel input to comply with the low-use unit provision specified in Section 5.5. 
	The NOx limits in Table 1 of the rule contain major categories with associated NOx levels and deadlines.  These categories include 
	A)  Units with a total rated heat input greater than 5.0 MMBtu/hr to 20.0 MMBtu/hr, 
	B)  Units with a total rated heat input greater than 20.0 MMBtu/hr, 
	C)  Oilfield steam generators of all ratings and fuel types, 
	D)  Refinery units of all ratings and fuel types,  
	E)  Units at a wastewater treatment facility using less than 50% PUC quality fuel, 
	F)  Small specialty units operated by a small producer, and
	G)  Low-use units limited by a Permit to Operate to an annual heat input between greater than 1.8 billion Btu/year to 30 billion Btu/year.  
	These categories were created, after significant discussions with stakeholders, to recognize the operational and technical differences between the categories and to more specifically address those differences.  The last category is proposed to coordinate low-use levels between Rule 4620 and 4307, which has a proposed low-use level of less than or equal to 1.8 billion Btu/yr.   
	For four categories in Rule 4320 Table 1 there is also an option to comply with an Enhanced Compliance Schedule with an lower emissions levels.  This provision addresses the situation where some units can meet acceptably low levels in a quicker time under the Standard Schedule while other units may need a longer time but can reach lower limits using enhanced emission controls.  For example, an operator with a Category A unit can show full compliance with the Standard NOx limit of 9 ppmv by January 1, 2012 or with an Enhanced  NOx level of 6 ppmv by January 1, 2014.   
	Staged Enhanced Schedules were also developed for units that could reach intermediate levels in the near future and then later achieve lower limits with more advanced technology.  For example, oilfield generators may comply with an Initial NOx limit of 9 ppmv by July 1, 2012 and then the final limit of 5 ppmv by January 1, 2014.  This allows operators to minimize their emissions by maximizing existing equipment and controls and then postponing larger capital investments for SCR or more advanced burners into the future.  The Staged Enhanced compliance schedule mitigates rule impacts and allows operators to take advantage of emerging technologies for more cost-effective controls and lower final emissions.
	  
	Section 5.3 – Annual Emissions Fee
	The low level of emissions proposed in Table 1 of Rule 4320 will pose great technical issues for operators and may not be able to be achievable by all units due to space limitations, operational constraints and economic considerations.  Most of the affected units have typically had several levels of controls and can only reach the new limits with an Selective Catalytic Reduction (SCR) system or yet-to-be-developed 5 ppmv ultra-Low NOx burners.  To offset the technical uncertainty and higher costs associated with the proposed controls, the District developed the concept of an annual emissions fee.  Operators have the option of paying an annual emissions fee based on the actual emissions of the unit during the previous calendar year.  These fees would be used by the District to purchase emission reduction at a better cost effectiveness rate than the proposed controls.  The first payment would be due in 2010 for the 2009 emissions.  Payments would continue annually until the unit demonstrated compliance with appropriate limits or was permanently removed from use in the District.  
	To insure federal approvability, the emissions fee would be based on the total emissions from the units that do not comply with the applicable NOx limits, and not the difference between the actual and rule limits.  The emissions would be calculated using the NOx emission limit in the Permit to Operate, in lb/MMBtu, and the actual annual fuel usage, in MMBtu, for the past year.  The total annual fee would be calculated by multiplying the total emissions by a fee rate plus an administrative fee.  
	The fee rate would be based on the cost of NOx reductions, in dollars per ton, as established pursuant to Sections 7.2 and 7.6 of District Rule 9510 (Indirect Source Review (ISR)), as adopted on December 15, 2005.  The emissions fee is capped to not exceed the cost effectiveness threshold for the Carl Moyer Cost Effectiveness as established by the applicable state law.  Currently, the ISR is able to produce the lowest cost reductions, so it is reasonable to use that rate for the emissions fee.  As more of the lowest cost reductions are funded, the situation may change and the Moyer threshold could become the lower value.  If that occurs, then the Moyer rate will be used for the emission fee calculations.  Currently the ISR fee is $9,300/ton and the Moyer threshold is $16,000/ton.
	Provisions were added for units designated as complying with a Staged Enhanced Schedule to switch to an annual fee prior to the Final Compliance date.  This recognizes the possibility that the Final Limit may not be feasible for all units and provides an additional compliance option for these units.  This provision is conditioned on the unit meeting the Initial Emission limit and paying both past and future emissions fees.  The past fees will be based on the Fee Rate in place on the day the calculation is performed so it is likely to be higher than the fee for a unit which had been paying starting in 2010.  The reflects the fact that the District would have to buy the emission reductions at the future rate, not the lower rates that it would have enjoyed in the past.  The future annual payments, after the past fees payment, would be the same as for any other unit that was initially complying with the payment provision.  Given the technical uncertainty and compliance difficulty faced when meeting the Staged Enhanced limits, the modified fee option is considered a reasonable solution for compliance.
	Section 5.4 – Particulate Matter Control Requirements
	Section 5.4 would contain provisions to limit emissions of particulate matter (PM), as required by the District’s 2008 PM2.5 Plan.  Since PM emissions from these sources are primarily from the precursors, specifically NOx and SOx, rather than directly emitted PM, the PM controls will focus on controlling the precursors.  To that end, units would be required to comply with one of the following three options:
	1. Fire exclusively on PUC-quality natural gas, commercial propane, butane, or liquefied petroleum gas, or a combination of these gases; or  
	2. Limit fuel sulfur content to no more than five (5) grains of total sulfur per one hundred (100) standard cubic feet; or
	3. Install and properly operate an emission control system that reduces SO2 emissions by at least 95% by weight; or limit exhaust SO2 to less than or equal to 9 ppmv corrected to 3.0 % O2. 
	 
	The second fuel sulfur limit would allow a fuel with a similar sulfur content as PUC-quality natural gas to be used.  This recognizes that initially high sulfur fuels may be scrubbed during processing and result in equivalent PM2.5 emissions as PUC quality natural gas.
	The third fuel sulfur limit is based on existing exhaust control efficiencies.  Because it may not be possible to control extremely dilute concentrations of SOx, staff have also included an optional limit of 9 ppmv.  This is equivalent to emissions which would be generated by a unit firing on PUC-quality natural gas.
	Liquid fuel would only be allowed during PUC quality natural gas curtailment and provided that it contains no more than 15 ppm of sulfur.    
	The majority of units in this category are expected to already comply under first option since they burn PUC-Quality Natural Gas.  Units at refineries are primarily expected to be in compliance with the second option due to current controls in place on federal operating permits.  Some of the largest refiner units are already in compliance with the NOx limit due to changes made for Rule 4306, but needed additional time to add the SOx controls so a special schedule was included in Rule 4320.  To simplify testing and operational issues, all other units will demonstrate compliance with the SOx provisions at the same time as they comply with the NOx limits.
	 
	Section 5.5 – Low-use Unit
	Section 5.5 would contain provisions for low use units limited to less than 1.8 billion Btu per calendar year heat input pursuant to a Permit to Operate provided the unit is installed prior to rule adoption date.  Such low-use units have a relatively high cost-effectiveness level since emissions are limited by fuel use restrictions and meeting the limit may mean replacing the entire unit.  The 1.8 billion Btu/year limit places these units in the same category as those in Rule 4307.   New units, however, would be expected to meet the applicable limits at the time of installation since the cost for the compliant new unit is not expected to be significantly different than the cost for a unit with higher emissions.
	Units currently limited to between 1.8 and 30 will have an extended compliance period to mitigate the impact of replacing or retrofitting these limited-use units.  Many of the units in this category are vertical fluid heaters, which may not have retrofit burners available at this time, but for which such burners are being developed.  If the unit is replaced before that date, the new unit must comply with the applicable limits since the cost of the new units would be considered a replacement cost and not a compliance cost, thus improving cost-effectiveness calculations.  For the purposes of this rule, a unit in defined as the boiler, process heater or  steam generator, and not the individual burner(s).  Replacement of an individual burner does not trigger the applicable emission limit.  A Compliance Deadline has been included, however, to ensure these unit don’t continue operations indefinitely.
	Section 5.6 – Start-up and Shutdown Provision
	Rule 4320 would contain startup and shutdown provisions similar to those in Rule 4306.  The rule also provides that Permit to Operate (PTO) modifications solely to include start-up or shutdown conditions or replacement units installed for the sole purpose of complying with the requirements of this rule may be exempt from Best Available Control Technology (BACT) and emission offset requirements if the PTO modifications meet the requirements of Rule 2201 (New or Modified Stationary Source Review Rule) Section 4.2 (BACT Exemptions) and Rule 2201 Section 4.6 (Offset Exemptions).  This language has been previously approved by EPA and is similar to language in Rule 4703 (Stationary Gas Turbines) and Rule 4307 (Boilers, Steam Generators, and Process Heaters – 2.0 MMBtu/hr to 5.0 MMBtu/hr).
	Section 5.7 – Monitoring Provisions
	Section 5.7 Monitoring Provisions are similar to Rule 4306 but add monitoring of SOx emissions.  Frequency and test methods for SOx monitoring have also been added, depending on the compliance option chosen.  Monitoring and testing for fuel SOx was based on annual fuel analysis reports, unless otherwise required by permit condition.  For the majority of units, fuel content is fixed.  For high-sulfur, variable, high-flow operations such as oil refineries, the sulfur content may be analyzed continuously as part of the operating permits.  In setting the monitoring, staff strove to minimize unnecessary paperwork while not overlooking potentially significant SOx sources.
	Section 6.0 – Administrative Requirements
	Recordkeeping includes a list of specific records that are to be maintained for five calendar years and made available to the APCO upon request and include required records for units firing on liquid fuel during PUC-quality natural gas curtailment.   These records are required to demonstrate compliance with the rule limits or to justify exemptions for low-use units,
	Test Methods that are used to verifying rule compliance are listed including test methods specific to oxides of sulfur and SOx emission control system efficiency.  
	Section 7.0 – Compliance Schedule
	The deadline to submit an Emission Control Plan is by January 1, 2010, the deadline for an Authority to Construct and the full compliance deadline varies in accordance with Table 1 NOx Limits or Section 5.3 Annual Emissions Fee.    In setting the Compliance Deadlines, staff considered the level of effort needed for compliance, stakeholder recommendations, and emission reduction commitments in the attainment plans.  When necessary to generate additional reductions or mitigate impacts, Compliance Deadlines were extended.  The use of the emissions fee may also allow a slightly extended compliance schedule for some units while still providing the District funding to generate emission reductions in the interim. 
	III. CURRENT EMISSIONS AND EMISSIONS REDUCTION
	Base on the calculations detailed in Appendix B, the potential emissions reductions for Rule 4320 and Rule 4307 total 4.5 tons/day of NOx and 3.6 tons/day of SOx.  Please see  Appendix B of this draft staff report for further details.  
	IV. EMISSION 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).
	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.
	A combustion control system 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. 
	District source test results show units from 6 MMBtu/hr up to 182 MMBtu/hr with Ultra Low NOx burners and with or without FGR meeting less than 5 ppmv NOx.  District source test results also show units from 6 MMBtu/hr up to 220 MMBtu/hr with Ultra Low NOx burners and with or without FGR meeting less than 9 ppmv NOx.
	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).  EGT operate 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.  
	The main issues associated with the SCR system is ammonia slip, or unreacted ammonia.  Operating problems and ammonia emissions are generally prevented under specific conditions and operating limits as suggested by SCR manufacturers.  SCR systems use ammonia stored in aqueous form, anhydrous form, generated on demand, or released from urea.
	District source test results show units from 31 MMBtu/hr up to 142 MMBtu/hr with SCR systems are capable of emitting less than 3 ppmv NOx.   Such results are not necessarily typical, but demonstrate the feasibility of the proposed limits.
	Particulate Matter Post-Combustion Controls
	Post-combustion control devices remove pollutants from the flue gases downstream of the unit.  These controls are effective at removing PM, SO2, and NOx.  PM post-combustion controls include fabric filters, electrostatic precipitators (ESPs), and wet scrubbers.  SO2 post-combustion controls include flue gas desulfurization and dry sorbent injection.  
	ESPs use an electrical charge to separate the particles in the flue gas.  The ESP particles in the flue gas are then attracted to an oppositely charged plate or tube and collected to a hopper by vibrating the collection surface.  ESPs have been reported to achieve 99 percent PM2.5 removal efficiency.  ESPs are not common to units affected by Rule 4306.  
	Fabric filters known as a baghouse trap particulates in the flue gas before they exit the stack.  These cylindrical bags or flat envelope systems include a dust collection hopper and a cleaning mechanism for removal of the particulates.  Fabric filters are not recommended for units that use oil exclusively.  A baghouse downstream of an ESP provides high rates of PM2.5 removal.  Baghouses can capture up to 99.9 percent of total particulates.  Baghouses are not common to units affected by Rule 4306.  
	Flue gas desulfurization typically uses lime or limestone as a sorbent to remove SO2 from the exhaust gas.  The two most common flue gas desulfurization scrubbers are wet and spray dry.  Wet scrubbers have a reduction efficiency of greater than 90 percent and newer dry scrubbers are capable of achieving a reduction efficiency of near 90 percent.   
	   
	Currently there are a few crude oil-fired or field gas-fired steam generators operated in crude oil production facilities in the District that are required by permit condition to operate SO2 scrubbers or desulfurization equipment.  Other permitted units firing on natural gas or back-up distillate oil are not required to operate PM2.5 or SO2 control devices.  Control devices such as baghouses, electrostatic precipitators, and scrubbers are available, but they have not yet been demonstrated or achieved-in-practice for gaseous-fired or liquid-fired units.  
	Units firing on natural gas, propane, liquefied petroleum gas, or low sulfur diesel tend to emit very low levels of PM2.5 and SO2.  AP-42 indicates that the uncontrolled total PM (condensable and filterable) is 0.007 pound per million Btu and uncontrolled SO2 is 0.0006 pound per million Btu for boilers firing on natural gas.       
	A large majority of the units that are already firing on PUC quality natural gas, propane, butane, or LPG would be in compliance with the proposed SO2 control requirements.  Units firing on refinery gas or thermally enhanced oil recovery gas along with a mixture of such gases and PUC quality natural gas could comply by limiting the fuel gas sulfur content to the level being proposed in the draft rule.  Preliminary information obtained from some stakeholders indicate that the fuel gas sulfur content being proposed is currently being achieved without installing additional sulfur control systems.      
	V. COST EFFECTIVENESS ANALYSIS

	Cost effectiveness will depend on the current level of controls, units size, fuel usage and final emission levels.  Some units have previously installed state-of-the-art controls and are in compliance with the most stringent emission limits and will therefore have no additional compliance costs.  For larger, full time units, SCR costs may be as low as $20,000 per ton.  SCR costs for smaller units, with lower total emissions, can be as high as $200,000.  To mitigate these costs, the District is proposing an option for an annual emissions fee, which was discussed above.  Also, compliance dates for some of the lower emission limits have been extended to allow additional time for technology development of new burners which are typically less expensive than SCR systems.
	 
	The majority of these units are fired on PUC-quality natural gas or are able to meet the fuel sulfur limits based on existing controls so they will have no compliance costs.  The remaining units which will have to add sulfur controls at costs ranging from roughly $20,000 to $120,000 per ton with some operator estimates exceeding $200,000 per ton.  
	The cost effectiveness analysis is located in Appendix C of this draft staff report.    
	VI. SOCIOECONOMIC ANALYSIS

	State law requires the District to analyze the socioeconomic impacts of any proposed rule or rule amendment that significantly affects air quality or strengthens an emission limitation.  District staff are conducting the socioeconomic analysis at this time, based on stakeholder input.  The socioeconomic analysis has been used to further refine the rule amendments.  The socioeconomic report will be published and presented to the public at a final rule workshop.  The final socioeconomic report will be presented to the District Governing Board, at a public hearing for adopting amendments to the rule, in order to disclose any potential economic impacts.  
	VII. ENVIRONMENTAL IMPACTS

	Pursuant to the California Environmental Quality Act (CEQA), District staff investigated the likely environmental impacts of the proposed rule amendments and that information is attached to this staff report.
	VIII. RULE CONSISTENCY ANALYSIS

	Pursuant to state Health and Safety Code, Section 40272.2, District staff prepared a rule consistency analysis and that analysis is attached to this staff report.
	IX. REFERENCES

	1. San Joaquin Valley Unified Air Pollution Control District 2007 Ozone Plan, April 30, 2007.
	2. Final Draft Staff Report for Rule 4306 (Boilers, Steam Generators, and Process Heaters – Phase 3), September 18, 2003.
	3. Federal Clean Air Act, Amended 1990.
	4. San Joaquin Valley Unified Air Pollution Control District, Rules and Regulations.
	5. Sheth, Atul and Tom Giel. “Understanding the PM-2.5 Problem.” Pollution Engineering On-line. March 2000.
	6. STAPPA (State and Territorial Air Pollution Program Administrators), ALAPCO (Association of Local Air Pollution Control Officials).  “Controlling Fine Particulate Matter Under the Clean Air Act: A Menu of Options”.  March 2006
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	APPENDIX A
	COMMENTS AND RESPONSES FOR PROPOSED AMENDMENTS TO RULE 4306 AND RULE 4307 AND PROPOSED NEW RULE 4320 
	August 21, 2008
	SUMMARY OF COMMENTS AND RESPONSES

	FROM THE WORKSHOP HELD ON JULY 15, 16, AND 17, 2008
	EPA Comments:  
	1. COMMENT:   The emission limits for existing units in R4307, Section 5.1, Table 1, limit NOx to 30 ppm for gaseous fuel and 40 ppm for liquid fuel.  South Coast AQMD Rule 1146.1 limits NOx to 30 ppmv regardless of fuel.  The District should lower the 40 ppmv liquid fuel limit or explain why more stringent limits are not reasonably available.
	RESPONSE:  The 40 ppmv emission limit for liquid fuel is based on the ARB Determination of Reasonably Available Control Technology And Best Available Retrofit Control Technology For Industrial, Institutional, And Commercial Boilers, Steam Generators, And Process Heaters.  Use of  liquid fuel is restricted to natural gas curtailment periods.  Staff have not been able to determine a source for 30 ppmv liquid fuel burners and, given that such curtailments are rare, special exhaust controls such as SCR are not warranted for such low-use units.
	2.  COMMENT:  Subsection 6.2.7 specifies the test method ASTM D 6428-99 for the sulfur content of liquid fuel.  In 2006, EPA replaced ASTM D 6428-99 with ASTM D 6920-03 for the alternative test method for measuring the sulfur content of diesel fuel at the 500 ppmv level, and the alternative test method for measuring the sulfur content of gasoline (71 FR 16492).  Therefore, the reference to ASTM D 6428-99 in this section should be changed to ASTM D 6920-03.
	RESPONSE:  Section 6.2.7 of the proposed rule has been modified by including ASTM D 6920-03 in place of ASTM D 6428-99.  
	3. COMMENT:   Section 5.5.3.1:  The first sentence of this section incorrectly refers to section 5.4.1.3.  The reference should be to section 5.3.1.3.
	RESPONSE:  The proposed rule has been corrected.  
	ARB Comments:
	Due to the late posting of this draft, no comments were received from the ARB.
	Any comments received, will be included in the Final Staff Report.
	 Industry Comments:
	Comments were received from the following stakeholders:
	AERA Energy, LLC (AERA)
	Applied Utility Systems, Inc. (AUS)
	Big West of California, LLC (BWC)
	California League of Food Processors (CLFP)
	Chevron U.S.A., Inc. (CUSA)
	EnviroTech Consultants, Inc. (ETC)  
	Fuel Tech (FT)
	Kern Oil & Refining Co. (KORC)
	Manufacturers Council of the Central Valley (MCCV)
	Plains LPG Services, L.P. (PLPG)
	Refiners Council (RC)
	San Joaquin Refining Company, Inc. (SJR) 
	Tricor Refining, LLC (TR)
	Western States Petroleum Association (WSPA) 
	3.  COMMENT:  Section 6.2 lists test methods to be used to verify compliance.  Additional test methods were proposed to be added.  (AERA)
	RESPONSE:  While it is not possible to include a comprehensive list of all applicable test methods, The Test Method Section does allow for other test methods as approved by the APCO and EPA.  Prior to source testing, a test protocol is approved by the APCO and any recommended methods can be reviewed at that time.
	4.  COMMENT:   Comments from workshop attendees indicated SCR technology is limited to certain application types and will not work in some other types of combustion applications.  We disagree and have first hand knowledge that all types of applications can use SCR technology to produce single digit NOx limits (2-9 ppm).  Of course, some are more cost-effective than others, but all types of applications can be made to work.  Further, overall system energy consumption is quite often significantly less for an SCR based system when compared to an Ultra-Low NOx Burner system trying to make single digit NOx output.  (AUS)
	RESPONSE:  Comment noted.   
	5. COMMENT:   Urea is an acceptable alternative to anhydrous ammonia is correct.  Commenter’s discussions with Agrium, one of the largest nitrogen product providers in North America and who operates a major facility in Sacramento, support the urea alternative because they fear the transportation restrictions on ammonia is only just now starting to hit the market. Enclosed was  an analysis that shows that urea for an SCR application can be a more cost effective option than ammonia to further assuage any concerns about urea voiced by a stakeholder.   (FT)
	RESPONSE:  Comment noted.   
	6. COMMENT:  A comment was made by the District that SCONOx is a technology option that can provide superior NOx removal to SCRs. This technology by design over controls NOx, as can SCRs but SCRs are always built to match the limits required. With additional catalyst layers and fan push, if needed, SCRs can achieve lower NOx levels at an incremental cost addition that will be pennies on the dollar compared to SCONOx.  The SCONOx technology is costly (platinum base catalyst), has high temperature moving parts that are wear and fail points, contrary to the manufacture claims it actually makes and releases ammonia (i.e. not an ammonia free process as advertized) and finally for every unit of NOx reduced, it emits 8 units of CO2, as a net GHG producer. Attached was a detailed discussion on SCONOx for your review.  (FT)
	RESPONSE:  The District does not endorse one control system over another.  Staff comments were merely noting source test results from the SCONOx systems in place in California.    
	7. COMMENT:   Stakeholders in the South Valley were provided less than 3-days to review the draft rule and Staff Report before the July 17 final public workshop.  Stakeholders in the Fresno Area had less than 24 hours to review the proposed Rule before their workshop.  (SJR, TR, RC)
	RESPONSE:   As was explained at the workshops, the meetings were delayed for several months to incorporate input from stakeholders during ongoing discussions, the last of which was only recently provided to the APCO.   Rather than ignore that input, the release of the draft rule was delayed.   There was approximately two weeks to comment following the workshops.
	8. COMMENT:  The District has not considered the costs associated with retrofitting all affected units with Selective Catalytic Reduction (SCR) requiring ammonia injection.  The District has not considered the technological “infeasibility” of doing so.  Clearly, this rulemaking is not conforming to Guiding Principle # 4 outlined in the Board approved 2007 Ozone Plan that states; “Achieve emission reductions in the most cost effective way possible to get the biggest bang for the buck.”  (SJR), (TR), (RC)
	RESPONSE:   Please see the Staff Report for cost-effectiveness Discussions and the Socioeconomic Analysis.
	9. COMMENT:  The proposed rule goes beyond Reasonable Available Control Technology (RACT) and Best Available Retrofit Control Technology (BARCT) standards, and is even more stringent than Best Available Control Technology (BACT) which applies to “new” equipment not to “existing” equipment.  To satisfy the requirements of the H&SC and the 2008 Ozone Plan the District only needs to control sources down to RACT/BARCT.  (SJR, TR, RC)
	RESPONSE:   To satisfy state and federal requirements, the District must employ all feasible technology and even with those controls, is not able to demonstrate compliance with the old federal ozone standard by 2017.  As one of the three areas in the United States with the worst air quality, half-way measures are not acceptable to protect public health.
	10. COMMENT:  Table 1, Refinery Units:  Refineries combust vapor recovery gas, oilfield gas and other gases that are at least 50% non-PUC gas.  Refinery Units should also have the benefit of a 4th Category for any “Units firing on at least 50% non-PUC gas”.  Refinery Fuel Gas is a unique gas common only to refineries and each refinery may even have refinery fuel gases that are very diverse from refinery fuel gases generated by other refineries.  For this reason, combustion units fired on refinery fuel gas should have its own category on Table 1 allowing for a NOx limit of 20 ppm.  (SJR, TR, RC)
	RESPONSE:  At the workshops, Refinery Council representatives were asked if the proposed limits and compliance deadlines for those two categories would work for the refinery units.  To date, the Council has not accepted that suggestion and instead continues to propose the 20 ppmv limit for NOx, based on retaining older, cheaper natural draft burner technology rather than modern, low-emission burner systems.
	11. COMMENT:   Staff Report Rule 4320 & 4306 page 13, Sec. VI states that the socioeconomic report will be published and presented to the public at a final workshop.  The socioeconomic impact report has not been presented.  When will this report be presented to the public?  (SJR, TR, RC)
	RESPONSE:   The report will be available with the proposed rule package.  It is based on an earlier draft of the rule and was used to justify some of the provisions in the latest draft so it has limited use in evaluating the proposed provisions.  Due to the emphasis on incorporating stakeholder concerns into the rule, the draft was not available in time for the workshop.
	12. COMMENT:  Staff Report states that District staff will investigate the likely environmental impacts later in the rule development process.  The Rule is already late in the rule development process.  When will the CEQA be conducted and presented to the public and will the ammonia issue be addressed?  (SJR, TR, RC)
	RESPONSE:   The Initial study will be part of the Board package and has undergone public review as part of the CEQA process.  A discussion of the use of ammonia for the SCR is included in that analysis, as it has been in past analyses.  In general, the hazards and emissions associated with the transportation and use of such materials are small compared to the air quality benefits received.  Ammonia is widely used as a refrigerant, fertilizer and cleaning agent and its safety is strictly controlled by OSHA guidelines and practices.
	13. COMMENT:  The 2007 Ozone Plan did not include SOx and PM in the NOx only control measure for this rulemaking.  SOx and PM controls should be removed from the proposed rule.  (SJR, TR, RC)
	RESPONSE:   As has been stated on several occasions, SOx and PM are not considered to be ozone precursors in the San Joaquin Valley Air Basin and that is why they are not addressed in the 2007 Ozone Plan Control Measure.  The 2008 PM2.5 Plan, clearly identifies these pollutants as secondary particulate pollutants whose control is required by federal law.
	14. COMMENT:  AERO is not a viable option as proposed.  The proposed rule limits should not be set at or lower than BACT levels.  Compliance will not be cost effective or even technologically feasible which will force stakeholders to pay an AERO fee.  This fee should not be required in advance of any compliance deadlines.  The fee payment should be paid in conjunction with the compliance deadlines.  (SJR, TR, RC)
	RESPONSE:    The annual emission fees have been revised and now reflect a rate of what the emission reductions cost for the District to obtain.  The fee option is meant to be a lower cost option for operators who believe that either the controls are too expensive or who want some extra time for the latest technology to mature and produce more cost effective control options.   
	15. COMMENT:  It was clearly evident, at the recent Workshop, that many stakeholders continue to have numerous unresolved issues associated with proposed Rule 4320.  The rule should not go to receive and file in August and further to the Governing Board in September.  It is imperative that more time be given to work out these issues.  (SJR, TR, RC)
	RESPONSE:   The District has patiently delayed the last workshop for several months to provide time to meet with stakeholders, listen to their suggestions, and craft new rule language that mitigates impacts while still maximizing emission reductions.  Many issues have been positively resolved in a cooperative effort that has led to a tight but fair rule.  Because of Governing Board directions in their approval of the Ozone and PM2.5 Plans, it is not possible to delay the process any longer. 
	16. COMMENT:  We recommend a sunset on the payment of the annual fee at 10 years consistent with the District’s cost effectiveness analysis.  Additionally, the administrative fee should be included in the current fee program and not added at 4% of the total.  (PLPG, KORC, RC)     
	RESPONSE:   The fee would sunset when the unit is either removed from service or meets the appropriate emission limit.  It does not make sense to stop paying a fee past a certain time if the unit is still emitting pollution at a much higher limit than a unit which actually meets the emission limits.   
	17. COMMENT:  Units that attempt to achieve compliance with the emission levels in Table 1, Section 5.2 and do no attain the NOx ppm limit at the designated time are out of compliance according to this rule.  We recommend the emission fee and Emission Control Plan coincide with the NOx compliance schedule.  At a scheduled NOx ppm compliance date, a unit should be able to stay compliant by starting to pay the fee option if emission compliance can not be achieved.  (PLPG, RC, BWC, RC)      
	RESPONSE:   A provision has been added to allow units designated under the Staged Enhanced Schedule to retroactively pay the emissions fee if they meet the Initial emissions limit but not the Final emissions limit.  This is to recognize the difficulty that some units may have in meeting the Final limit while still ensuring equity with those units that are initially designated to pay the fee.  Please see the rule for details.
	  
	18. COMMENT:  It is requested that the District revise the compliance deadlines in Table 1 of the proposed rule from January 1 to July 1 of the given year.  The additional time is particularly critical in meeting the compliance options with early deadlines, such as the 7 ppmv NOx limit in 2010, for oilfield steam generators.  (CUSA, WSPA ETC)
	RESPONSE:  District staff concur.  Rule 4320 Table 1 has been modified significantly and includes a change from January 1 to July 1 for the earlier compliance deadlines.  The 2013 and 2014 dates are unchanged since those dates represent such a long lead time and later dates would impact ozone compliance.  Please refer to the rule for details.  
	19. COMMENT:   The  District has assumed the SO2 exhaust emissions limit of 9 ppmw is equivalent to a fuel sulfur content of 5 grains/100 scf, which does not appear to be accurate.  We believe the 9 ppmw limit should be changed to at least 25 ppmw since it correlates more closely to a fuel sulfur content of 5 gr-S/100 scf, and is more consistent to the 30 ppmw-SO2 specified by the District BACT guideline 1.2.1.  (CUSA, WSPA)
	RESPONSE:  The corresponding SO2 exhaust limit should have stated 9 ppmv and not 9 ppmw.  The proposed rule has been modified to reflect this correction.    
	20. COMMENT:  For consistency with the changes made to Section 5.4 of the proposed rule, please revise Attachment A by removing the references to particulate control equipment (baghouses, electrostatic precipitators, scrubbers), and the associated monitoring requirements.  (CUSA, WSPA)  
	RESPONSE:  The proposed rule has been changed by removing Attachment A.  Operators that choose to comply with Section 5.4.1.3 by installing and operating a control device with 95% reduction will submit specific operational characteristics for monitoring that are recommended by the manufacturer to the APCO for approval.    
	21. COMMENT:  The proposed particulate matter controls would require implementation of fuel gas sulfur treatment or post-combustion SO2 controls at our refinery.  However, the rule as written would require compliance immediately upon rule adoption.  We request the District establish a compliance deadline of January 1, 2014 for the particulate matter controls, to allow appropriate time required for necessary engineering studies, design, acquisition, construction, and permitting of either additional fuel gas sulfur treatment systems or post-combustion SO2 controls.  (BWC, RC)
	RESPONSE:    The rule has been revised to extend the compliance date.  Because the affected units are large units greater than 110 MMBtu/hr, a 2012 deadline is proposed rather than the suggested 2014, to eliminate these significant emissions as soon as practical. 
	22. COMMENT:  To more equitably allocate costs under the Annual Emissions Fee, we recommend that the NOx emissions factor be based on each unit’s actual emission rate during the previous calendar year, rather than be based on the NOx emission limit established in the Permit to Operate.  (BWC, RC)
	RESPONSE:   The permitted emission rate is the easiest to determine and enforce for both the District and the operator.  Operators may officially lower their limits if actual rates are significantly lower than permitted levels.
	23. COMMENT:    At the workshops, it was suggested that the emissions fee be calculated based on twice the difference between the actual and rule level rather than the difference between the actual levels and zero.   Operators of refinery units would essentially be required to offset emissions by over 250% of permitted emissions.  The fee assessed for refinery units would therefore be grossly disproportionate when compared to their emissions levels and refiers oppose this calculation method.  (BWC, RC) 
	RESPONSE:   The workshop proposal for that calculation was not incorporated.  Please see the rule for the details of the calculation.
	24. COMMENT:  Section 5.3.5 to require operators of units for which annual emissions fees are paid to certify annually that the units meet RACT control requirements.  We understand that this is an federal requirement ,  however the proposed annual certification is not an appropriate means of satisfying this condition.  The definition of RACT, may change over time and the District has provided no guidance on how an operator of an individual unit can make such a determination.  For this reason, we recommend this section be deleted from the proposed rule.  (BWC, RC)
	RESPONSE:   It is a federal requirement whose removal would invalidate the use of the fee provision.  No change is proposed.
	25. COMMENT:  Based on language in Section 5.1.1 and Section 5.1.2, fees paid under the fee option will be terminated when compliance with the Section 5.2, Table 1 specified NOx limit is demonstrated.  For units designated as complying with the rule requirements exclusively through fees, the fees will presumably continue until such time that the unit achieves compliance with the milestone NOx limit for the given equipment category.  We request that the District confirm our conclusion or explain how AERO fees will ultimately be terminated.  (WSPA)
	RESPONSE:   Additional rule language has been added to cover units which meet applicable limits and wish to cease paying the annual fee.  Please see the rule language for details.
	26. COMMENT:  As was discussed at the Modesto Workshop in Modesto thermal fluid heaters lack available retrofit technology to met the proposed limits by the draft deadlines.  The units currently fall in the category where they are restricted by permit to a heat input of no more than 30 billion BTUs/year and must have emission controls which restrict NOx.   Changing the heat input range in Category E to include units up to 30 billion Btu/year units should provide sufficient time for the technology to be developed by the January 1, 2014 compliance date. (MCCV, CLFP)
	RESPONSE:  The suggestion has been incorporated.  Please see rule language for details. 
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	APPENDIX B
	EMISSIONS REDUCTION ANALYSIS FOR PROPOSED AMENDMENTS TO RULE 4306 AND RULE 4307 AND PROPOSED NEW RULE 4320
	August 21, 2008 APPENDIX B
	EMISSIONS REDUCTION CALCULATIONS FOR RULES 4306, 4307, AND 4320
	I.    Summary
	As shown in this analysis, the proposed amendments will result in total emission reductions of 4.5 tons NOx/Day and 3.6 tons SOx/day.
	Table B-1 Emission Summaries
	Rule
	NOx Baseline
	(tons/day)
	NOx Reductions
	(tons/day)
	SOx Baseline (tons/day)
	SOx Reductions (tons/day)
	4320
	7.1
	3.3
	4.9
	3.6
	4307
	1.8
	1.2
	Not calculated
	0.0
	Totals
	8.9
	4.5
	4.9
	3.6
	II.  Emissions Reductions for NOx – Rule 4320
	District staff used the Permit Database to identify the number of boilers, steam generators, and process heaters as well as the rated heat input of each unit so they could be appropriately distributed in the range of rated heat inputs for which different emission limits are established.  There are approximately 1,176 permitted boilers, steam generators, and process heaters that would be affected by amendments to Rule 4320.   
	The NOx emissions reductions, as shown in the Emissions Reduction Calculation Tables B-2 and B-3, are derived for two scenarios.  Reductions in the first scenario, Table B-2, were calculated with the assumption that the affected units would comply with the standard limits in Rule 4320.  The second scenario, Table B-3, reductions were calculated assuming that the affected units would comply with the applicable enhanced limits in Rule 4320.  District staff identified 50 units that currently meet the applicable proposed emission limit in Rule 4320.  No additional reductions were assumed to occur from these units in either of the two scenarios.
	The Current Emissions of the affected units was calculated in based on the assumption that all units were meeting the current NOx limits in the rule.  Based on the Emission Inventory data, the oilfield steam generators and refinery units were assumed to be operated at 75% of their maximum rated heat input capacity while all other units were assumed to operate at 50% capacity.   The New Emissions were calculated in the same manner but assuming the units met the applicable proposed NOx limits in new Rule 4320.  Again, no emission reductions were assumed for the 50 units currently operating at less than 5 ppmv NOx.  
	Based on the calculations shown in Table B-2, the proposed controls would result in emission reductions of 3.3 tons of NOx/day.  This is a reduction of 46.5% from the calculated baseline of 7.1 tons of NOx/day.  
	The 2007 Ozone Plan had a 2011 baseline of 4.6 tons of NOx per day with a commitment to reduce emissions by 0.71 tons NOx/day or 15%.  To effectively compare the two baselines, the calculated percent reduction is multiplied by the Plan baseline.
	 Normalized emission reduction =  4.6 tons per day NOx x 46.5%
	            =  2.1 tons per day NOx 
	Therefore the proposed controls satisfies the 2007 Ozone Plan commitment of 0.71 tons NOx/Day and provides a surplus reduction of 1.2 tons NOx/day.   
	The Table B-3 calculations were based on the same assumptions but assumed that the operators would choose to comply with the Enhanced schedules.  This would result in an emission reduction of 3.9 tons NOx/day which is an additional 0.6 tons NOx/day.  This would represent the maximum reductions which would be expected from Rule 4320 implementation.
	III.  Emissions Reductions for SO2 – Rule 4320 
	Rule 4320 Section 5.4 (Particulate Matter Control Requirements) gives operators three options to comply with the particulate matter controls:
	1. Fire exclusively on PUC-quality natural gas, commercial propane, butane, or liquefied petroleum gas, or a combination of these gases; or  
	2. Limit fuel sulfur content to no more than five grains of total sulfur per one hundred standard cubic feet; or 
	3. Install and properly operate an emission control system that reduces SO2 emissions by at least 95% by weight; or limit exhaust SO2 to less than or equal to 9 ppmv corrected to 3.0% O2.  
	Staff believe the majority of units would comply with Options 1 and 2 since these units are either fired with PUC quality natural gas or propane, or at facilities which have fuel sulfur scrubbers as part of their operation.  No additional reductions are expected from these units.  SO2 emission reductions would, however, be achieved if an operator chooses to comply with option 3 and installs and operates an emission control system.  
	District staff identified approximately 230 permitted boilers, steam generators, and process heaters that may need to install and operate an emission control system reducing SO2 emissions by at least 95%.    
	The SO2 emissions reductions, Table B4, assume the emissions are reduced from an uncontrolled level of 300 ppmv to 80 ppmv H2S which is the equivalent of the sulfur content of PUC quality natural gas.  Calculations were performed using capacity factors of 75% and 50% for the entire group.  
	Because these units are primarily oilfield steam generators or refinery units, they would most likely be operated at the higher capacity factor of 75%.  This would result in emission reductions of 5.4 tons of SO2/day.  This is a reduction of 73.9% from the calculated baseline of 7.3 tons of SO2/day. 
	IV.  Emissions Reductions for NOx – Rule 4307 
	NOx emission reductions from Rule 4307 would be achieved by replacing and retrofitting school boilers, steam generators, and process heaters that are currently exempt by Rule 4307.  Additionally, emissions reduction would come from units with a heat input between 1.8 billion and 5.0 billion Btu per calendar year; atmospheric units in an oilfield or refinery; and glycol reboilers.   
	District consultant Pacific Environmental Services, Inc. (PES) prepared a report titled Emission Inventory Improvements For Selected Source Categories: External Combustion Boilers, Steam Generators and Process Heaters.  In the report,  PES stated that approximately 4% of the affected units use less than 1.8 billion Btu per calendar year heat input.  Four percent of the 1,179 total affected units, estimated at when Rule 4307 was adopted, would equal 47 operating at less than 1.8 billion Btu/year.  
	District staff also estimated that approximately 101 units qualified for the 5.0 billion Btu per calendar year fuel usage limit.  Subtracting these 47 units from the 101 low use units at 5.0 billion Btu per calendar year heat input equals 54 units with fuel inputs between 1.8 billion Btu/year and 5.0 billion Btu/year. 
	 
	In addition to these 54 low-use units, District records indicate there are 8 glycol reboilers, 27 atmospheric heater treaters, and 380 units at schools.  Table B-5 details the calculations for these units assuming a current uncontrolled NOx emission level of 82 ppmv NOx and a final level of 30 ppmv of NOx.  It was assumed that school units operate at 55% of rated capacity and the other units operate at 75% of their rated capacity.  
	 Based on these assumptions, total estimated NOx emissions are 1.8 tons per day.  The total estimated NOx emissions reductions are 1.2 tons per day or 64.2% of the initial baseline.    
	No calculations are made for units installed to meet the 12 ppmv and 9 ppmv emission limits since that will depend on unit turnover.  Such calculations may be provided in the future as the final equipment registrations are received and the emissions inventory is updated.
	In the 2008 PM10 Plan, estimated that total NOx emissions from this category (all units rated between 2.0 and 5.0 MMBtu/hr) was 3.78 ton/day (winter 2009 average).  Final reductions were not presented in the Plan since they will occur after the 2014 deadline. As is shown in this analysis, the proposed rule would achieve NOx emissions reduction of 64.2% of the calculated baseline.  Applying this percent reduction to the planning baseline produces a Normalized emission reduction:
	Normalized emission reduction = 3.78 ton NOx/day x  64.2%
	= 2.4 ton NOx/day reduction
	This number may be applied to the final emissions inventory and used in future plan updates.
	V.  Emissions Reductions for SOx – Rule 4307 
	According to the District records, a large majority of the units are already firing on PUC quality natural gas, propane, butane, or LPG and would be in compliance with the proposed SO2 control requirements, and therefore would not have any additional compliance costs.  If a unit units is fired on refinery gas or thermally enhanced oil recovery gas along with a mixture such gases and PUC quality natural gas, that unit could comply by limiting the fuel gas sulfur content to the level being proposed in the draft rule.  Preliminary information obtained from some stakeholders indicate that the fuel gas sulfur content being proposed is currently being achieved without installing additional sulfur control system, and therefore no additional costs are anticipated to comply with SO2 requirements.      
	 
	Table B-2  NOx Emissions Reduction Calculation for Rule 4320 Standard Limits
	Category
	Category
	# of Units
	Total MMBtu/hr
	Operating Capacity
	Current ppmv
	Current lb/MMBtu
	Current Emission (tpd)
	New ppmv
	New lb/MMBtu
	New Emission (tpd)
	Reduction (tpd)
	Reduction by Category (tpd)
	> 5 to 20.0 MMBtu/hr
	A
	374
	6,128.99
	0.50
	15
	0.018
	0.662
	9
	0.011
	0.405
	0.257
	 
	Units currently < 5 ppm
	A’
	4
	47.27
	0.50
	5
	0.0062
	0.002
	5
	0.0062
	0.002
	0.000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.257
	> 20.0 MMBtu/hr
	B
	283
	18,103.13
	0.50
	9
	0.011
	1.195
	7
	0.008
	0.869
	0.326
	 
	Units currently < 5 ppm
	B’
	46
	2,466.02
	0.50
	5
	0.0062
	0.092
	5
	0.0062
	0.092
	0.000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.326
	Oilfield Steam Generators
	C 1
	6
	107.50
	0.75
	15
	0.018
	0.017
	9
	0.011
	0.011
	0.007
	 
	 
	C 2
	232
	16,196.86
	0.75
	15
	0.018
	2.624
	7
	0.008
	1.166
	1.458
	 
	 
	C 3
	209
	11,475.20
	0.75
	15
	0.018
	1.859
	12
	0.014
	1.446
	0.413
	 
	 
	C 3
	209
	11,475.20
	0.75
	12
	0.014
	1.446
	9
	0.011
	1.136
	0.310
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2.187
	Refinery Units
	D 1
	31
	361.70
	0.75
	30
	0.036
	0.117
	9
	0.011
	0.036
	0.081
	 
	 
	D 2 
	39
	2,126.35
	0.75
	25
	0.031
	0.593
	6
	0.0074
	0.142
	0.452
	 
	 
	D 3 
	2
	409.00
	0.75
	5
	0.0062
	0.023
	5
	0.0062
	0.023
	0.000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.533
	 
	TOTAL
	1,176
	 
	 
	 
	 
	7.09
	 
	 
	3.88
	3.30
	3.304
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Percent 
	Reduction 
	46.5%
	 
	Percent Reduction = (Reductions / Current Emissions) * 100 = (3.30 / 7.09) * 100 = 46.5%
	 
	Table B-3  NOx Emissions Reduction Calculation for Rule 4320 Enhanced Limits
	Category
	Category
	#Units
	Total MMBtu/hr
	Operating Capacity
	Current ppmv
	Current lb/MMBtu
	Current Emission (tpd)
	New ppmv
	New lb/MMBtu
	New Emission (tpd)
	Reduction (tpd)
	Reduction by Category (tpd)
	> 5 to 20.0 MMBtu/hr
	A
	374
	6,128.99
	0.50
	15
	0.018
	0.662
	6
	0.0074
	0.272
	0.390
	 
	Units currently < 5 ppm
	A’
	4
	47.27
	0.50
	5
	0.0062
	0.002
	5
	0.0062
	0.002
	0.000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.390
	> 20.0 MMBtu/hr
	B
	283
	18,103.13
	0.50
	9
	0.011
	1.195
	5
	0.0062
	0.673
	0.521
	 
	Units currently < 5 ppm
	B’
	46
	2,466.02
	0.50
	5
	0.0062
	0.092
	5
	0.0062
	0.092
	0.000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.521
	Oilfield Steam Generators
	C 1
	6
	107.50
	0.75
	15
	0.018
	0.017
	6
	0.0074
	0.007
	0.010
	 
	 
	C 2
	232
	16,196.86
	0.75
	15
	0.018
	2.624
	9
	0.011
	1.603
	1.020
	 
	 
	C 2
	232
	16,196.86
	0.75
	9
	0.011
	1.603
	5
	0.0062
	0.904
	0.700
	 
	 
	C 3
	209
	11,475.20
	0.75
	15
	0.018
	1.859
	12
	0.014
	1.446
	0.413
	 
	 
	C 3
	209
	11,475.20
	0.75
	12
	0.014
	1.446
	9
	0.011
	1.136
	0.310
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2.453
	Refinery Units
	D 1
	31
	361.70
	0.75
	30
	0.036
	0.117
	6
	0.0074
	0.024
	0.093
	 
	 
	D 2 
	39
	2,126.35
	0.75
	25
	0.031
	0.593
	9
	0.011
	0.211
	0.383
	 
	 
	D 2 
	39
	2,126.35
	0.75
	9
	0.011
	0.211
	5
	0.0062
	0.119
	0.092
	 
	 
	D 3 
	2
	409.00
	0.75
	5
	0.0062
	0.023
	5
	0.0062
	0.023
	0.000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.568
	 
	TOTAL
	1,176
	66,383.93
	 
	 
	 
	7.09
	 
	 
	3.25
	3.93
	3.93
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Percent 
	 Reduction
	55.4%
	 
	Percent Reduction = (Reductions / Current Emissions) * 100 = (3.93 / 7.09) * 100 = 55.4%
	Table B-4  SO2 Reduction Calculation for Rule 4320 
	Total # of Units
	Rated Heat Input MMBtu/hr
	Capacity Factor
	Hours/yr
	Uncontrolled EFA, lb/MMBtu
	Uncontrolled SO2 emissions tons/day
	Controlled EFB, lb/MMBtu
	Controlled SO2 emissions, tons/day
	SO2 Reduction ton/day
	230.0
	12827.9
	75%
	8760
	0.0633
	7.31
	0.0169
	1.95
	5.36
	230.0
	12827.9
	50%
	8760
	0.0633
	4.87
	0.0169
	1.30
	3.57
	AUncontrolled EF = 0.0633 lb SO2/MMBtu based on assumption of uncontrolled 300 ppmv S (measured as H2S) in fuel gas 
	BControlled EF = 0.0169 lbSO2/MMBtu based on limit of 80 ppmv S (measured as H2S) in fuel gas 
	Table B-5  Calculated Emissions Reductions from Rule 4307
	#Units
	Total MMBtu/hr
	Operating Capacity
	Current ppmv
	Current lb/MMBtu
	Current Emission (tpd) 
	New ppmv
	New lb/MMBtu
	New Emission (tpd) 
	Reductions (tpd)
	Natural Draft Units
	27
	92.55
	0.75
	82
	0.1
	0.083
	30
	0.036
	0.030
	0.053
	Glycol Reboilers
	8
	33.9
	0.75
	82
	0.1
	0.031
	30
	0.036
	0.011
	0.020
	School Units
	380
	1900
	0.55
	82
	0.1
	1.254
	30
	0.036
	0.451
	0.803
	Low Use Units >1.8
	54
	469.2
	0.75
	82
	0.1
	0.422
	30
	0.036
	0.152
	0.269
	Total
	469
	1.79
	0.644
	1.15
	Percent  Reduction
	64.2%
	Percent Reduction = (Reductions / Current Emissions) * 100 = (1.15 / 1.79) * 100 = 64.2%
	The PM10 Plan baseline (2006) emission inventory for boilers, steam generators, and process heaters is 8.6 tons/day
	Percent Reduction = Total Reductions divided by Total Current Emissions multiplied by 100 = 1.15/1.79 x 100 = 64.2%
	Total Emissions Reduction based on PM10 Plan baseline (2006) emissions inventory = 2.59 tons per day
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	 APPENDIX C
	COST EFFECTIVENESS ANALYSIS
	I. INTRODUCTION  
	The California Health and Safety Code 40920.6(a) requires the San Joaquin Valley Unified Air Pollution Control District to conduct both an "absolute" cost effectiveness analysis and an incremental cost effectiveness analysis of available emission control options prior to adopting each Best Available Retrofit Control Technology (BARCT) rule.  The purpose of conducting a cost effectiveness analysis is to evaluate the economic reasonableness of the pollution control measure or rule.  The analysis also serves as a guideline in developing the control requirements of a rule.
	II. SUMMARY AND CONCLUSION
	A. Absolute Cost Effectiveness Analysis 
	Absolute cost effectiveness examines the cost of reaching the proposed emission limits using the current emissions as a baseline.  Cost effectiveness is calculated as the added annual cost (in $/year) of a control technology or technique, divided by the emission reduction achieved (in tons reduced/year).  The annual costs include annualized capital equipment costs and engineering design costs plus the annual labor and maintenance costs.  Higher cost numbers are typically for smaller, low-use units since the annual costs result in relatively lower emission reductions.  The analysis shows that the cost effectiveness values improve for larger units, units with a higher operating capacity factor, and more restrictive NOx limits relative to the current limits.  
	The detailed analyses showing the costs for installed capital equipment, electricity, fuel, and operations and maintenance costs are shown in Tables C-2 to C-20.   Results are summarized in Table C-1, below.  The Rule 4320 Advanced Emission Reduction Option (AERO) limits are meant to be technology forcing and may not be possible for all units to achieve.  The controls required to reach the final NOx emission levels are either Selective Catalytic Reduction (SRC) or Ultra-Low NOx Burners (ULNB).   As summarized in Table 1, cost for these controls can be very high and may not be possible due to technology limitations, space limitations that would prevent installation of the control equipment, or the high cost of the emission controls.  As discussed in the Staff Report, an option for operators to pay a lower-cost emission fee is included in the rule to mitigate the cost and technological uncertainty of the proposed limits.
	 Table C-1  Cost Effectiveness Summary
	Compliance Scenario
	Average Cost Effectiveness
	($/ton)
	Absolute Cost Effectiveness Range
	($/ton)
	RULE 4230
	SCR (15 ppmv to 5 ppmv)
	$22,000 to $37,000
	$11,000 to $81,000
	SCR (9 ppmv to 5 ppmv)
	$60,000 to $90,000
	$26,000 to $200,000
	SCR (5 ppmv) 
	Stakeholder info
	$51,000 to $69,000
	$29,000 to $240,000
	ULNB (30 ppmv to 9 ppmv)
	$8,600 to $13,000
	$6,600 to $19, 000
	Refinery (30 ppmv to 9 ppmv) – Stakeholder info
	$25,000
	Refinery (30 ppmv to 5 ppmv) – Stakeholder info
	$134,000
	$86,000 to $180,000
	ULNB (15 ppmv to 9 ppmv)
	$31,000 to $46,000
	$23,000 to $67, 000
	ULNB (15 ppmv to 9 ppmv)
	- Stakeholder info
	$41,000 
	$22,000 to $68,000 
	SOx Controls – Stakeholder info 
	$89,000
	$21,000 to $89,000
	RULE 4207
	Low NOx (82 ppmv to 30 ppmv)
	$12,000 to $18,000
	$10,000 to $23,000
	ULNB (30 ppmv to 9 ppmv) new unit
	$100,000
	$58,000 - $130,000
	ULNB (30 ppmv to 9 ppmv) retrofit burner
	$7,700
	$3,300 - $16,000
	Note:  The Average Value is the average for the range of units with a spread indicating the different fuel usages that were analyzed.  The Absolute Value is the lowest and highest values calculated under that compliance scenario and typically represent the cost for a large, high-use unit and a small, low-use unit.  All values were rounded to two significant digits due to uncertainty in the data and variations between units.
	B. Incremental Cost Effectiveness
	Incremental cost effectiveness (ICE) is indicates the additional cost for further controlling a unit from the proposed limit to the lowest possible level.  Costs are evaluated similar to absolute costs but are only calculated for the controls and reductions beyond what is required to comply with the rule.  ICE does not reveal the emission reduction potential of the control options, but examines the more stringent options which were not considered to be cost effective.   Due to the increased costs and marginal emission reductions, the ICE calculations are typically much higher cost effectiveness than the absolute cost effectiveness values are not directly comparable.  
	The incremental cost effectiveness analysis result would be similar to those shown in Tables C-4 and C-5.   For the ICE analysis, the emission reduction is the difference between the proposed 9 ppmv and going to a 5 ppmv.  Those tables show that the cost-effectiveness for the smaller units.  Table C-18 to C-20 detail the cost effectiveness for Rule 4307.
	 
	III. SOURCES OF COST DATA
	District staff used cost information provided by control equipment manufacturers and vendors, and from stakeholders to conduct a cost effectiveness analysis of the proposed NOx limits in Draft Rule 4320.  Specifically the data used in the analysis came from the following sources:
	1. Alzeta (Rule 4306 project in 2003)
	2. Applied Utility Systems, Inc.
	3. Belco Technologies Corporation
	4. California League of Food Processors
	5. Chevron U.S.A.
	6. CRI Catalyst
	7. Kern Oil & Refining Co.
	8. Manufacturers Council of the Central Valley
	9. Nationwide Boiler
	10. San Joaquin Refining, Inc.
	11. Tricor Refining, LLC
	12. Western States Petroleum Association
	Cost information submitted to the District was used to create the range of costs located in Tables C-1 through C-20.      
	IV. COST EFFECTIVENESS ANALYSIS PROCEDURE
	A. Cost Effectiveness Analysis Procedure
	To illustrate the cost effectiveness of complying with the proposed limits, District staff's method of analysis provides varying cost effectiveness values depending on the size of the unit and the annual capacity factor that the unit is operated.  The actual compliance costs and cost effectiveness values would depend on several factors such as the type of unit, site-specific operating conditions, and the appropriate emission limits the unit has to meet.   
	 B. Absolute Cost Effectiveness (ACE) Calculation Method
	The absolute cost effectiveness of a control technology is calculated as follows:
	1. Determine an equivalent annual equipment cost using a capital recovery factor based on an assumed interest rate of 10 percent and equipment life of 10 years.  The annualized capital equipment cost is calculated by multiplying the installed capital equipment cost by the capital recovery factor of 0.163.
	2. Determine the annual electricity, fuel, and operation and maintenance costs of a control technology.
	3. Calculate the annual cost by adding the costs calculated in Step 1 and Step 2.
	4. Calculate the emission reduction in tons/year.
	5. Calculate the absolute cost effectiveness by dividing the cost in Step 3 by the emissions reduction in Step 4.
	C. Incremental Cost Effectiveness (ICE) Calculation Method
	The incremental cost effectiveness of a control technology is calculated as follows:
	1. Identify the complying control options appropriate to the existing equipment.
	2. Estimate the annual average cost of each control option by using Steps 1 to 3 of the ACE calculation method.   
	3. Calculate the potential emission reduction for each control option.  The potential emission reductions (PE) are the difference between the current emissions and the potential emissions using the new control technology.
	D. Cost Calculation Details
	For Rule 4320, District staff analyzed the absolute cost effectiveness based on installing and operating an ultra low NOx (ULNB) burner system or a selective catalytic reduction (SCR) system.  Most units would need to operate an SCR system to achieve the proposed NOx limit of 5 ppmv.  The absolute cost effectiveness analysis was conducted for several sizes of units operating at 50% and 75% capacity factors relative to 15 ppmv and 9 ppmv NOx baselines versus the 9 ppmv and 5 ppmv emission limits.  
	For Rule 4320, cost effectiveness for SO2 control equipment was conducted for units operating at 75% capacity factors relative to an uncontrolled emission factor of 0.0633 lb SO2/MMBtu baseline versus a controlled emission factor of 0.0169 lb SO2/MMBtu.   The 75% capacity reflects the typical operations for oilfield and refinery equipment, according to the emissions inventory.   Oilfield and refinery units make up the main group of units which have to install SOx controls since they are the units most likely to be fired on non-PUC quality gas. 
	For Rule 4307, NOx limit compliance costs were based on installing and operating a low NOx burner system which meets the initial 30 ppmv limit.  There could be situations where existing units could not be retrofitted because of control equipment design limitations, so a cost effectiveness analysis for replacing existing units with new units is also included.  Costs for new units or replacement units that are installed after the final compliance dates and must meet a 9 ppmv or 12 ppmv NOx limit were not specifically analyzed.  Preliminary information suggests that costs for the ultra-low NOx burners (ULNB) may be 1/3 higher than costs to comply with 30 ppmv burner.  Since the ULNB would only be required when the entire unit was installed or replaced, the additional cost of the ULNB would not be as significant as if they were required as a retrofit option.
	 E. Cost Effectiveness Tables
	 
	Currently, two groups of units are have Rule 4306 NOx emission limits of 15 ppmv, oilfield steam generators and load-following units.   Table C-2 presents the details for the cost of installing SCR on current oilfield steam generators units to reach the 5 ppmv NOx emission level.  The 75% capacity factors represent the typical use for these units, according to the emissions inventory.   These units have a nominal size of 62.5 MMBtu/hr so the average cost effectiveness of approximately $23,000/ton would be representative for this group.
	Table C-2  SCR Cost Effectiveness Calculation for Units at 75% Capacity Factor
	15 ppmv to 5 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Annualized Capital Cost
	NH3
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$/yr
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	250
	$472,500
	$76,876 
	$9,166 
	$18,000 
	$104,041 
	9.691
	$10,736 
	200
	$405,000
	$65,894 
	$7,332 
	$13,500 
	$86,726 
	7.753
	$11,186 
	150
	$360,000
	$58,572 
	$5,499 
	$11,250 
	$75,321 
	5.814
	$12,955 
	100
	$292,500
	$47,590 
	$3,666 
	$9,000 
	$60,255 
	3.876
	$15,546 
	50
	$270,000
	$43,929 
	$1,833 
	$6,750 
	$52,512 
	1.938
	$27,096 
	30
	$247,500
	$40,268 
	$1,100 
	$5,400 
	$46,768 
	1.623
	$28,816 
	20
	$225,000
	$36,608 
	$734 
	$4,500 
	$41,841 
	0.775
	$53,988 
	Average Cost Effectiveness
	$22,903.29
	Table C-3 indicates costs that may be applicable to the load-following units which operate seasonally.  The larger, greater than 100 MMBtu/hr units are typically base-load with medium sized units being used to follow the highly variable loads.  The average cost effectiveness of approximately $37,000/ton is considered to be representative of the costs for this category. 
	Table C-3  SCR Cost Effectiveness Calculation for Units at 50% Capacity Factor
	15 ppmv to 5 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Annualized Capital Cost
	NH3
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$/yr
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	250
	$472,500
	$76,876 
	$9,166 
	$18,000 
	$104,041 
	6.461
	$16,103 
	200
	$405,000
	$65,894 
	$7,332 
	$13,500 
	$86,726 
	5.168
	$16,781 
	150
	$360,000
	$58,572 
	$5,499 
	$11,250 
	$75,321 
	3.876
	$19,433 
	100
	$292,500
	$47,590 
	$3,666 
	$9,000 
	$60,255 
	2.584
	$23,319 
	50
	$270,000
	$43,929 
	$1,833 
	$6,750 
	$52,512 
	1.292
	$40,644 
	30
	$247,500
	$40,268 
	$1,100 
	$5,400 
	$46,768 
	0.775
	$60,346 
	20
	$225,000
	$36,608 
	$734 
	$4,500 
	$41,841 
	0.517
	$80,930 
	Average Cost Effectiveness
	$36,793.71
	Most units rated greater than 20 MMBtu/hr have a Rule 4306 NOx emission limit of 9 ppmv.  Tables C-4 and C-5 indicate the costs associated with controlling these units to meet a 5 ppmv NOx emission limit.  Because these units are currently controlled to a lower level than the oil field steam generators, their emission reductions would be less, resulting in a higher cost effectiveness cost for the same controls.  These higher cost effectiveness levels have been offset by the inclusion of extended compliance schedule to allow for cheaper burner technology to be developed.  Operators also can opt to pay an annual emissions fee, which would be used by the District to generate emission reductions. 
	Table C-4  SCR Cost Effectiveness Calculation for Units at 75% Capacity Factor
	9 ppmv to 5 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Annualized Capital Cost
	NH3
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$/yr
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	250
	$472,500
	$76,876 
	$9,166 
	$18,000 
	$104,041 
	3.942
	$26,393 
	200
	$405,000
	$65,894 
	$7,332 
	$13,500 
	$86,726 
	3.154
	$27,497 
	150
	$360,000
	$58,572 
	$5,499 
	$11,250 
	$75,321 
	2.365
	$31,848 
	100
	$292,500
	$47,590 
	$3,666 
	$9,000 
	$60,255 
	1.577
	$38,209 
	50
	$270,000
	$43,929 
	$1,833 
	$6,750 
	$52,512 
	0.788
	$66,640 
	30
	$247,500
	$40,268 
	$1,100 
	$5,400 
	$46,768 
	0.473
	$98,875 
	20
	$225,000
	$36,608 
	$734 
	$4,500 
	$41,841 
	0.315
	$132,829 
	Average Cost Effectiveness
	$60,327.29
	Table C-5  SCR Cost Effectiveness Calculation for Units at 50% Capacity Factor
	9 ppmv to 5 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Annualized Capital Cost
	NH3
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$/yr
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	250
	$472,500
	$76,876 
	$9,166 
	$18,000 
	$104,041 
	2.628
	$39,590 
	200
	$405,000
	$65,894 
	$7,332 
	$13,500 
	$86,726 
	2.102
	$41,259 
	150
	$360,000
	$58,572 
	$5,499 
	$11,250 
	$75,321 
	1.577
	$47,762 
	100
	$292,500
	$47,590 
	$3,666 
	$9,000 
	$60,255 
	1.051
	$57,332 
	50
	$270,000
	$43,929 
	$1,833 
	$6,750 
	$52,512 
	0.526
	$99,833 
	30
	$247,500
	$40,268 
	$1,100 
	$5,400 
	$46,768 
	0.315
	$148,470 
	20
	$225,000
	$36,608 
	$734 
	$4,500 
	$41,841 
	0.21
	$199,243 
	Average Cost Effectiveness
	$90,498.43
	 Stakeholders also provided a variety of cost information which is shown in Table C-6.  In many cases, these costs are below that calculated by the District.  If all 15 values are used, the average cost effectiveness is about $70,000/ton which is in the range calculated by staff for the units which need to control their NOx emissions from the current 9 ppmv limit down to a 5 ppmv limit.  If the data is adjusted by removing the two highest values, the adjusted average is approximately $51,000/ton.   As previously mentioned, Rule 4320 contains lower cost options for compliance to mitigate the high projected cost-effective numbers.
	Table C-6 Summary of Stakeholder Projected SCR Costs for Various Units
	5 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Annualized Capital Cost
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	22
	$135,000 
	$21,965 
	$54,968 
	$76,933 
	2.13
	$36,119 
	25
	$150,000
	$24,405 
	$4,380 
	$28,785 
	0.53
	$54,311 
	25
	$150,000
	$24,405 
	$4,380 
	$28,785 
	0.53
	$54,311 
	25
	$150,000
	$24,405 
	$4,380 
	$28,785 
	0.53
	$54,311 
	30
	$200,000
	$32,540 
	$6,570 
	$39,110 
	0.63
	$62,079 
	50
	$225,000
	$36,608 
	$7,665 
	$44,273 
	1.06
	$41,767 
	63
	$350,000 
	$56,945 
	$54,800 
	$111,745 
	0.46
	$242,924 
	72
	$631,000 
	$102,664 
	$35,200 
	$137,864 
	0.98
	$140,677 
	73
	$341,000 
	$55,481 
	$30,000 
	$85,481 
	2.21
	$38,679 
	96
	$341,000 
	$55,481 
	$30,000 
	$85,481 
	2.90
	$29,476 
	96
	$341,000 
	$55,481 
	$94,000 
	$149,481 
	3.77
	$39,650 
	156
	$365,000 
	$59,386 
	$94,700 
	$154,086 
	2.46
	$62,662 
	156
	$486,281 
	$79,118 
	$94,700 
	$173,818 
	2.46
	$70,686 
	156
	$696,000
	$113,239 
	$94,700 
	$207,939 
	2.46
	$84,563 
	181
	$401,000 
	$65,243 
	$100,000 
	$165,243 
	5.47
	$30,209 
	Average Cost Effectiveness
	$69,494.93
	Adjusted Average 
	Cost Effectiveness
	$50,678.69
	Ultra-low NOx burners (ULNB) have a significant cost savings over SCR systems.  While some burners have achieved less than 9 ppmv NOx level, they are currently not  considered to be 5 ppmv NOx systems.  The costs for the ULNB was previously submitted by stakeholders for the size units listed.
	 Table C-7 reflects the costs for installing ULNB on refinery units, which have a 30 ppmv NOx limit under Rule 4306, and achieving a 9 ppmv level for initial Rule 4320 compliance.  These units typically operate at a 75% capacity factor and the average cost effective level of $8,600/ton is considered representative for the typical unit, although the  $10,000 to $12,000/ton values for the smaller units is also considered to be very cost effective.  Table C-8 has costs for lower-use refinery units.
	Table C-7 ULNB Cost Effectiveness Calculation for Units at 75% Capacity Factor
	30 ppmv to 9 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Installation Cost
	Annualized Capital Cost
	Incremental Elec.
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$
	$/yr
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	150
	$214,411 
	$40,000 
	$41,469 
	$34,995 
	$4,950 
	$81,414 
	12.32
	$6,609 
	130
	$194,560 
	$40,000 
	$38,233 
	$30,329 
	$4,275 
	$72,837 
	10.68
	$6,823 
	115
	$179,672 
	$40,000 
	$35,807 
	$26,829 
	$3,825 
	$66,461 
	9.44
	$7,037 
	92
	$151,766 
	$30,000 
	$29,628 
	$21,463 
	$3,075 
	$54,166 
	7.56
	$7,170 
	68
	$127,200 
	$30,000 
	$25,624 
	$15,864 
	$2,250 
	$43,738 
	5.58
	$7,833 
	44
	$114,172 
	$20,000 
	$21,870 
	$10,265 
	$1,425 
	$33,560 
	3.613
	$9,289 
	33.8
	$94,762 
	$20,000 
	$18,706 
	$7,885 
	$1,125 
	$27,716 
	2.78
	$9,988 
	14.7
	$37,750 
	$15,000 
	$8,598 
	$3,429 
	$450 
	$12,477 
	1.21
	$10,337 
	8.4
	$28,550 
	$10,000 
	$6,284 
	$1,960 
	$300 
	$8,544 
	0.69
	$12,400 
	Average Cost Effectiveness
	$8,609.56
	Table C-8 – ULNB Cost Effectiveness Calculation for Units at 50% Capacity Factor
	30 ppmv to 9 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Installation Cost
	Annualized Capital Cost
	Incremental Elec.
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$
	$/yr
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	150
	$214,411 
	$40,000 
	$41,469 
	$34,995 
	$4,950 
	$81,414 
	8.212
	$9,914 
	130
	$194,560 
	$40,000 
	$38,233 
	$30,329 
	$4,275 
	$72,837 
	7.117
	$10,234 
	115
	$179,672 
	$40,000 
	$35,807 
	$26,829 
	$3,825 
	$66,461 
	6.296
	$10,556 
	92
	$151,766 
	$30,000 
	$29,628 
	$21,463 
	$3,075 
	$54,166 
	5.037
	$10,754 
	68
	$127,200 
	$30,000 
	$25,624 
	$15,864 
	$2,250 
	$43,738 
	3.723
	$11,748 
	44
	$114,172 
	$20,000 
	$21,870 
	$10,265 
	$1,425 
	$33,560 
	2.409
	$13,931 
	33.8
	$94,762 
	$20,000 
	$18,706 
	$7,885 
	$1,125 
	$27,716 
	1.85
	$14,982 
	14.7
	$37,750 
	$15,000 
	$8,598 
	$3,429 
	$450 
	$12,477 
	0.804
	$15,519 
	8.4
	$28,550 
	$10,000 
	$6,284 
	$1,960 
	$300 
	$8,544 
	0.459
	$18,614 
	Average Cost Effectiveness
	$12,916.89
	 The stakeholder-provided cost for a small 30 ppmv NOx refinery unit achieving a 9 ppmv NOx limit is higher than the costs in Table C-7 and C-8, but, at $25,035/ton, is still within the cost range from past projects.  Based on the limits, these are assumed to be for ULNB replacements.
	 
	Table C-9 – Stakeholder Projected Refinery Unit Cost Effectiveness Calculation
	9 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Installation Cost
	Annualized Capital Cost
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$
	$/yr
	tons/yr
	$/ton NOx
	8.4
	$82,330
	$30,000
	$18,276
	$18,276
	0.73
	$25,035
	The stakeholder-provided costs for a larger 30 ppmv NOx refinery unit achieving a 5 ppmv NOx limit is higher than the costs in Table C-6, with an average cost of over $134,000, compared to the approximately $70,000/’ton provided by the other stakeholders.  Based on the limits, these are assumed to be for SCR installations.
	Table C-10 Stakeholder Projected Refinery Unit Cost Effectiveness Calculation
	5 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Installation Cost
	Annualized Capital Cost
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$
	$/yr
	tons/yr
	$/ton NOx
	18
	$1,000,000
	$162,700
	$162,700
	1.88
	$86,542
	52.2
	$708,890
	$6,000,000
	$1,091,536
	$1,091,536
	6
	$181,922
	Average Cost Effectiveness
	$134,232.00
	 As stated earlier, two groups of units are have Rule 4306 NOx emission limits of 15 ppmv, oilfield steam generators and load-following units.   Table C-11 presents the details for the cost of installing ULNB on current oilfield steam generators units.  The average cost effectiveness of approximately $31,000/ton indicates that it may be more cost effective to install an SCR at $23,000/ton, than an ULNB.
	Table C-11 ULNB Cost Effectiveness Calculation for Units at 75% Capacity Factor
	15 ppmv to 9 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Installation Cost
	Annualized Capital Cost
	Incremental Elec.
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$
	$/yr
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	150
	$214,411 
	$40,000 
	$41,469 
	$34,995 
	$4,950 
	$81,414 
	3.45
	$23,605 
	130
	$194,560 
	$40,000 
	$38,233 
	$30,329 
	$4,275 
	$72,837 
	2.99
	$24,368 
	115
	$179,672 
	$40,000 
	$35,807 
	$26,829 
	$3,825 
	$66,461 
	2.64
	$25,136 
	92
	$151,766 
	$30,000 
	$29,628 
	$21,463 
	$3,075 
	$54,166 
	2.12
	$25,610 
	68
	$127,200 
	$30,000 
	$25,624 
	$15,864 
	$2,250 
	$43,738 
	1.56
	$27,983 
	44
	$114,172 
	$20,000 
	$21,870 
	$10,265 
	$1,425 
	$33,560 
	1.01
	$33,195 
	33.8
	$94,762 
	$20,000 
	$18,706 
	$7,885 
	$1,125 
	$27,716 
	0.78
	$35,671 
	14.7
	$37,750 
	$15,000 
	$8,598 
	$3,429 
	$450 
	$12,477 
	0.34
	$36,915 
	8.4
	$28,550 
	$10,000 
	$6,284 
	$1,960 
	$300 
	$8,544 
	0.19
	$44,268 
	Average Cost Effectiveness
	$30,750.11
	Table C-12 indicates costs that may be applicable to the load-following units which operate seasonally.  The average cost effectiveness of approximately $46,000/ton shows that SCR may also be the cost-effective option than ULNB for this category. 
	Table C-12 – ULNB Cost Effectiveness Calculation for Units at 50% Capacity Factor
	15 ppmv to 9 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Installation Cost
	Annualized Capital Cost
	Incremental Elec.
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$
	$/yr
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	150
	$214,411 
	$40,000 
	$41,469 
	$34,995 
	$4,950 
	$81,414 
	2.299
	$35,413 
	130
	$194,560 
	$40,000 
	$38,233 
	$30,329 
	$4,275 
	$72,837 
	1.992
	$36,565 
	115
	$179,672 
	$40,000 
	$35,807 
	$26,829 
	$3,825 
	$66,461 
	1.762
	$37,719 
	92
	$151,766 
	$30,000 
	$29,628 
	$21,463 
	$3,075 
	$54,166 
	1.41
	$38,416 
	68
	$127,200 
	$30,000 
	$25,624 
	$15,864 
	$2,250 
	$43,738 
	1.042
	$41,975 
	44
	$114,172 
	$20,000 
	$21,870 
	$10,265 
	$1,425 
	$33,560 
	0.674
	$49,792 
	33.8
	$94,762 
	$20,000 
	$18,706 
	$7,885 
	$1,125 
	$27,716 
	0.518
	$53,506 
	14.7
	$37,750 
	$15,000 
	$8,598 
	$3,429 
	$450 
	$12,477 
	0.225
	$55,454 
	8.4
	$28,550 
	$10,000 
	$6,284 
	$1,960 
	$300 
	$8,544 
	0.128
	$66,747 
	Average Cost Effectiveness
	$46,176.33
	 Table C-13 lists actual costs provided by stakeholders for ULNB installation projects, which seem to be in the same range as the average costs calculated above.
	Table C-13  Stakeholder Actual ULNB Costs for Past Projects
	9 ppmv Cost Effectiveness
	Actual Size
	Capital Cost
	Installation Cost
	Annualized Capital Cost
	Incremental Elec.
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	MMBtu/hr
	$
	$
	$/yr
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	180
	$155,827 
	$25,353 
	$87,311 
	$112,664 
	5.17
	$21,792 
	96
	$220,000 
	$35,794 
	$52,499 
	$88,293 
	3.77
	$23,420 
	266
	$456,650 
	$74,297 
	$126,914 
	$201,211 
	7.64
	$26,337 
	22
	$130,503 
	$21,233 
	$47,200 
	$68,433 
	2.13
	$32,128 
	96
	$317,000 
	$51,576 
	$45,227 
	$96,803 
	2.9
	$33,380 
	181
	$400,000 
	$65,080 
	$157,939 
	$223,019 
	5.47
	$40,771 
	73
	$320,000 
	$52,064 
	$44,579 
	$96,643 
	2.21
	$43,730 
	120
	$349,578 
	$56,876 
	$159,205 
	$216,081 
	3.45
	$62,632 
	120
	$284,039 
	$46,213 
	$170,546 
	$216,759 
	3.45
	$62,829 
	36
	$168,768 
	$27,459 
	$95,618 
	$123,077 
	1.82
	$67,624 
	Average Cost Effectiveness
	$41,464.30
	Stakeholders also provided a wide range of costs for controlling sulfur emissions from these units. As result of these cost estimates, staff propose to allow equivalence with the sulfur content of PUC quality gas.  This reduces the impact of those units requiring SOx controls to a smaller number of refinery units and oilfield steam generators firing on field gas and waste gas.  Extended schedules have also been provided for SOx control installations at refineries to recognize the technical and monetary challenges presented in the design and construction of these controls.
	Table C-15 Stakeholder SO2 Control Equipment Cost Effectiveness Calculation for Units at 75% Capacity Factor
	Capital Cost
	Installation Cost
	Annualized Capital Cost
	Incremental O&M
	Annualized Cost
	NOx reduced
	CE
	$
	$
	$/yr
	$/yr
	tons/yr
	$/ton NOx
	$650,000
	$105,755
	$80,000
	$185,755
	8.5
	$21,854
	$2,000,000 
	$500,000 
	$406,750 
	 
	$406,750 
	8.5
	$47,853 
	$3,666,666
	$596,567
	$596,567
	8.5
	$70,184
	$4,166,666
	$677,917
	$600,000
	$1,277,917
	8.5
	$150,343
	$6,500,000
	$1,057,550
	$250,000
	$1,307,550
	8.5
	$153,829
	Average Cost Effectiveness
	$88,812.60
	 
	For Rule 4307, NOx limit compliance costs were based on installing and operating a low NOx burner system which meets the initial 30 ppmv limit.  There could be situations where existing units could not be retrofitted because of control equipment design limitations, so a cost effectiveness analysis for replacing existing units with new units is also included In Table C-16.  Because this is existing, off-the-shelf technology, the cost are relatively low compared to the ULNB and SCR options.  The average cost effectiveness of approximately $18,000/ton is considered reasonable compared to recently adopted rules.  As was indicated earlier, many of these units are operated by school districts so an extended compliance schedule is recommended to mitigate possible financial issues. 
	 
	Table C-16 Absolute Cost Effectiveness Calculation for Units at 30 ppmv and operating at 75% Capacity Factor
	Boiler Size
	Capital Equip. Cost
	Installation Cost
	Total Capital Cost
	Total Annual Cost
	NOx Reduced
	CE
	MMBtu/hr
	New
	Retrofit
	New
	Retrofit
	New
	Retrofit
	New
	Retrofit
	Tons/Year
	New
	Retrofit
	2.0
	$26,000
	$18,000
	$26,000
	$18,000
	$52,000
	$36,000
	$9,076
	$6,468
	0.42
	$21,610
	$15,400
	4.0
	$36,000
	$26,000
	$36,000
	$26,000
	$72,000
	$52,000
	$12,336
	$9,076
	0.82
	$15,044
	$11,068
	5.0
	$40,000
	$28,000
	$40,000
	$28,000
	$80,000
	$56,000
	$13,640
	$9,728
	0.97
	$14,062
	$10,029
	Average Cost Effectiveness
	$12,165.67
	Table C-17 Absolute Cost Effectiveness Calculation for Units at 30 ppmv and operating at 50% Capacity Factor
	Boiler Size
	Capital Equip. Cost
	Installation Cost
	Total Capital Cost
	Total Annual Cost
	NOx Reduced
	CE
	MMBtu/hr
	New
	Retrofit
	New
	Retrofit
	New
	Retrofit
	New
	Retrofit
	Tons/Year
	New
	Retrofit
	2.0
	$26,000
	$18,000
	$26,000
	$18,000
	$52,000
	$36,000
	$9,076
	$6,468
	0.28
	$32,414
	$23,100
	4.0
	$36,000
	$26,000
	$36,000
	$26,000
	$72,000
	$52,000
	$12,336
	$9,076
	0.55
	$22,429
	$16,502
	5.0
	$40,000
	$28,000
	$40,000
	$28,000
	$80,000
	$56,000
	$13,640
	$9,728
	0.64
	$21,313
	$15,200
	Average Cost Effectiveness
	$18,267.33
	Calculations assumed
	 An uncontrolled baseline of  0.1 lb-NOx/MMBtu (82 ppmv) and final emissions of  0.036 lb-NOx/MMBtu (30 ppmv).  The Annualized Cost is based on 10 years and a 10% annual interest rate.  
	 Total capital cost includes the capital equipment cost, installation cost and an annual $600 tune up cost.
	 Total Annual Cost = (Total Capital Cost * 0.163) + Annual Tune-Up Costs 
	 The 75% capacity calculations are typical of oilfield units while the 50% capacity is more common of school units. The estimated incremental cost effectiveness values for units rated at 2.0 MMBtu/hr to 5.0 MMBtu/hr, inclusive, are shown in Table C-20.  In the ICE analysis, the annual cost and emission reductions for units to meet a 30 ppmv NOx limit, shown in Table C-18, are compared with the annual cost and emission reductions for units to meet a 12 ppmv NOx limit, shown in Table C-19.  The ICE analysis annual cost and emission reduction is the difference between attaining the 30 ppmv limit and a more stringent limit of 12 ppmv NOx.  
	Table C-18   30 ppmv Costs Used in Incremental Cost Effectiveness
	Boiler Size
	Capital Equip. Cost
	Installation Cost
	Total Capital Cost
	Annual Cost
	NOx Reduced
	MMBtu/hr
	New
	Retrofit
	New
	Retrofit
	New
	Retrofit
	New
	Retrofit
	Tons/Year
	2.0
	$26,000 
	$18,000 
	$26,000 
	$18,000 
	$52,000
	$36,000
	$9,076
	$6,468
	0.55
	4.0
	$36,000 
	$26,000 
	$36,000 
	$26,000 
	$72,000
	$52,000
	$12,336
	$9,076
	1.09
	5.0
	$40,000 
	$28,000 
	$40,000 
	$28,000 
	$80,000
	$56,000
	$13,640
	$9,728
	1.28
	Table C-19  12 ppmv Costs Used in Incremental Cost Effectiveness
	Size 
	Capital Equip. Cost New
	Capital Equip. Cost Retrofit
	Installation Cost New
	Total Capital Cost New
	Total Annual Cost New
	Total Annual Cost Retrofit
	NOx Reductions
	MMBtu/hr
	Water-Tube
	Fire-Tube
	Water-Tube to Fire-Tube
	Water-Tube
	Fire-Tube
	Water-Tube
	Fire-Tube
	Water-Tube
	Fire-Tube
	Water-Tube to Fire-Tube
	Tons/Year
	2.0
	$65,000 
	$100,000 
	$55,000 
	$65,000 
	$100,000 
	$130,000 
	$200,000 
	$21,790 
	$33,200 
	$9,565 
	0.74
	4.0
	$75,000 
	$110,000 
	$60,000 
	$75,000 
	$110,000 
	$150,000 
	$220,000 
	$25,050 
	$36,460 
	$10,380 
	1.46
	5.0
	$80,000 
	$120,000 
	$65,000 
	$80,000 
	$120,000 
	$160,000 
	$240,000 
	$26,680 
	$39,720 
	$11,195 
	1.73
	 The Incremental Annual Cost assumes that the entire unit has to be replaced to achieve the 12 ppmv limit, while the retrofit cost assumes that it is possible to reach the lower limit by replacing the burners.  The incremental reduction indicates the additional reduction which could be obtained by reducing the limit from 30 ppmv to the 9 ppmv limit.  As expected, units requiring the complete replacement to meet the limit have a significantly higher cost-effectiveness than the units which can be retrofit with ULNB. 
	Table C-20 Incremental Cost Effectiveness
	Size 
	Incremental Annual Cost New
	Incremental Annual Cost Retrofit
	Incremental Reduction³
	Incremental Cost Effectiveness New
	Incremental Cost Effectiveness Retrofit
	(MMBtu/hr)
	Fire-Tube
	Water-Tube to Fire-Tube
	Tons/Year
	$/Ton
	$/Ton
	2.0
	$24,124 
	$3,097 
	0.19
	$126,968 
	$16,300 
	4.0
	$24,124 
	$1,304 
	0.37
	$126,968 
	$3,524 
	5.0
	$26,080 
	$1,467 
	0.45
	$57,956 
	$3,260 
	Average Cost Effectiveness
	$103,964.00
	$7,694.67
	 12 ppmv and 30 ppmv costs used for incremental cost effectiveness are from separate vendors
	It is important to note that the requirement for new and replacement units to meet a 12 ppmv or 9 ppmv limit would be comparable to the retrofit option.  Under this scenario, the operator is committed to installing a new unit so the additional costs for meeting the lower limit is the cost of the new burners.  If the rule had a specific compliance deadline for the switch to the lower unit, cost effectiveness would be similar to the incremental cost for the new units.
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	SECTION 1. EXECUTIVE SUMMARY
	The District is amending existing Rules 4306 and 4307 to satisfy goals described in the District’s 2007 Eight-Hour Ozone Plan. Through the proposed amendments, the District seeks to obtain as much reduction of oxides of nitrogen (NOx) from boilers, steam generators, and process heaters as expeditiously practicable, technologically feasible, and economically reasonable, as determined by the District’s Governing Board.  In addition to proposed amendments to Rules 4306 and 4307, the District is proposing a new rule, called Rule 4320. Rule 4320 extends Rule 4306 by requiring more stringent longer-range limits.  The socioeconomic analysis of Rules 4306 and 4307 is based on the March 17, 2008 drafts of the rules.
	As discussed in the socioeconomic analysis, an estimated 345 established in various industries will be subject to changes to Rule 4306\4320, and 1,527 establishments will be affected by changes to Rule 4307.  Many of the establishments affected by changes to Rule 4307 will also be affected by changes to Rule 4306.
	With respect to Rule 4306\4320, the socioeconomic analysis examines two cost scenarios, on involving annual compliance cost issued by the SJVUAPCD.  The other scenario involves annual compliance cost figures issued by affected industry stakeholders.  The analysis shows that affected industries are not significantly impacted when using the District’s compliance cost figures.  When using industry cost figures, industries are also not significantly affected by Rule 4306/4320 for the most part, except for large oil producers.   With respect to impacts stemming from costs associated with changes to Rule 4307, the analysis concludes that affected industries are not significantly impacted by the proposed amendments.  The analysis also concludes that small businesses are not disproportionately impacted by changes to Rules 4306 and 4307, as well as by draft new Rule 4320.
	 SECTION 2. DESCRIPTION OF PROPOSED AMENDMENTS TO RULES 4306 AND 4307 AND PROPOSED NEW RULE 4320
	The purpose of Rule 4306 is to limit NOx and CO emissions from boilers, steam generators, and process heaters. The rule applies to any gaseous fuel or liquid fuel fired boiler, steam generator, and process heater with a rated heat input greater than 5.0 million Btu/hr. The current rule does not apply to units that are addressed by other District rules. These units include solid fuel fired units, dryers, glass melting furnaces, kilns and smelters, unfired or fired waste heat recovery boilers, and any unit in which the total rated heat input of each burner is less than or equal to 5 million Btu per hour as specified in the operating permit, and in which each burner’s products of combustion does not come in contact with the products of combustion of any other burner. The rule also contains certain exemptions such as burning of any fuel other than natural gas during natural gas curtailment for no more than 168 hours.  
	The District is amending existing Rule 4306 to satisfy goals described in the District’s 2007 Eight-Hour Ozone Plan. Through the proposed amendments, the District seeks to obtain as much reduction of oxides of nitrogen (NOx) from small boilers, steam generators, and process heaters as expeditiously practicable, technologically feasible, and economically reasonable, as determined by the District’s Governing Board.
	District staff also seeks to amend Rule 4307, to implement an emission control measure (S-COM-2) in the District’s 2007 Eight-Hour Ozone Plan. If adopted, the proposed amendments could reduce additional NOx emissions by providing incentives for replacement and retrofit of school boilers, steam generators, and process heaters (units) which are currently exempt by existing Rule 4307. Also, the existing annual heat input threshold of 5 billion Btu per year would be lowered to 1.8 billion Btu per year. Additionally, the proposed amendments would, if adopted, control units with a heat input greater than 1.8 billion Btu per calendar year, natural draft units in an oilfield or refinery, and glycol reboilers would be required to comply with the emission requirements of Section 5.1 in order to gain additional NOx emission reductions.
	In addition to proposed amendments to Rules 4306 and 4307, the District is proposing a new rule, called Rule 4320. Rule 4320 extends Rule 4306 by requiring more stringent longer-range limits. Rule 4306 must remain as a backstop measure to provide specific emission limits until all units comply with the future limits in Rule 4320. The Alternative Emission Control option is not included in Rule 4320 because the recordkeeping requirements and 10 percent additional environmental benefit made this option unattractive as a compliance route. Rule 4320 does include an emissions fee option which should prove a more attractive compliance route for units which would otherwise be just above the required emission limit. 
	The socioeconomic analysis of Rules 4306 and 4307 is based on the March 17, 2008 drafts of the rules.
	SECTION 3. METHODOLOGY
	The socioeconomic analysis involves the use of information provided directly by affected sources, as well as secondary data used to describe the industries affected by the proposed amendments to Rules 4306/4307 and proposed new Rule 4320. The approach is briefly described below. 
	Applied Development Economics (ADE) began the analysis by preparing a statistical description of the industry groups of which the affected sources are a part, analyzing data on the number of jobs, sales levels, the typical profit ratios, and other economic indicators for each industry. 
	This report relies heavily on the most current data available from a variety of sources, such as the 2002 Economic Census, 1997 Economic Census, Minnesota IMPLAN Group, and the State of California’s Employment Development Department (EDD) Labor Market Information Division. For purposes of estimating profits, ADE reviewed a number of sources, including Dun and Bradstreet, the CCH, Inc., the US Internal Revenue Services, and corporate annual reports of companies subject to Rules 4306/4307 and proposed new Rule 4320.
	With the above information, ADE was able to estimate net after tax profit ratios for sources affected by the proposed amendments. ADE calculated ratios of profit per dollar of revenue for affected industries. The result of the socioeconomic analysis shows what proportion of profits the compliance costs represent. Based on an assumed threshold of significance, ADE discusses in the report whether the affected sources are likely to reduce jobs as a means of recouping the cost of rule compliance or as a result of reducing business operations. To the extent that such job losses appear likely, the indirect multiplier effects of the jobs losses are estimated using a regional IMPLAN input-output model.
	When analyzing the socioeconomic impacts of proposed new rules and amendments, ADE works closely within the parameters of accepted methodologies discussed in a 1995 California Air Resources Board report called “Development of a Methodology to Assess the Economic Impact Required by SB513/AB969” (by Peter Berck, PhD, UC Berkeley Department of Agricultural and Resources Economics, Contract No. 93-314, August, 1995). The author of this report reviewed a methodology to assess the impact that California Environmental Protection Agency proposed regulations would have on the ability of California businesses to compete. The California Air Resources Board (ARB) has incorporated the methodologies described in this report in its own assessment of socioeconomic impacts of rules generated by ARB. One methodology relates to determining a level above or below which a rule and its associated costs is deemed to have significant impacts. When analyzing the degree to which its rules are significant or insignificant, ARB employs a threshold of significance that ADE follows. Berck reviewed the threshold in his analysis and wrote, “The Air Resources Board’s (ARB) use of a 10 percent change in [Return on Equity] ROE (i.e. a change in ROE from 10 percent to a ROE of 9 percent) as a threshold for a finding of no significant, adverse impact on either competitiveness or jobs seems reasonable or even conservative.” 
	 SECTION 4.  IMPACTED INDUSTRIES SUBJECT TO PROPOSED AMENDMENTS: LARGER ECONOMIC AND DEMOGRAPHIC TRENDS
	This section of the socioeconomic analysis describes demographic and economic trends in the San Joaquin Valley region. The first part of this section compares the San Joaquin Valley region against California as a whole, and provides a context for understanding demographic and economic changes that occurred within the San Joaquin Valley region between 1996 and 2006. Starting with sub-section 4.2, the second part of this section narrows the focus of the socioeconomic analysis to industries affected by the proposed changes to Rule 4306\4320 and 4307.
	4.1 LARGER ECONOMIC AND DEMOGRAPHIC TRENDS
	Regional Demographic Trends

	The San Joaquin Valley region experienced tremendous population growth during the 1990s. Many came to this area because of affordable housing. As a result, population increased significantly. The eight-county region’s population increased by 23 percent (or approximately 2.1 percent annually), from 3.1 million in 1996 to 3.8 million in 2006. Population growth continued on its healthy pace, as regional population grew by 2.5 percent annually between 2001 and 2006. While the State of California’s population increased by 15 percent (or approximately 1.5 percent annually) between 1996 and 2006, all the counties in the region experienced faster rates of growth than California, as Table 1 shows. While, by many standards, Madera County continues to be a small county– at 145,198 residents according to the Department of Finance–it still experienced an annual growth rate of 2.9 percent between 1996 and 2006. Between 2001 and 2006, this county continued to grow annually by 2.9 percent. In the same five-year period, Kern, Merced, and San Joaquin Counties experienced rapid growth, growing annually by 3.0 percent, 2.8 percent, and 2.9 percent respectively, as Table 1 below shows. As demonstrated in the following section on regional economic trends, the demographic changes that occurred in the San Joaquin Valley region during the 1990s and into the new century significantly influenced the economy of this eight-county region. 
	TABLE 1
	POPULATION TRENDS: SAN JOAQUIN VALLEY REGION AND CALIFORNIA, 1996-2006
	-------------------- Year --------------------
	------- Change -------
	-- Annual % Change --
	1996
	2001
	2006
	96-01
	01-06
	96-01
	01-06
	California
	32,222,873
	34,441,561
	37,195,240
	2,218,688
	2,753,679
	1.3%
	1.6%
	Region
	3,101,034
	3,369,315
	3,820,578
	268,281
	451,263
	1.7%
	2.5%
	  Fresno
	761,855
	812,338
	899,872
	50,483
	87,534
	1.3%
	2.1%
	  Kern
	620,383
	673,571
	779,490
	53,188
	105,919
	1.7%
	3.0%
	  Kings
	115,297
	131,282
	148,073
	15,985
	16,791
	2.6%
	2.4%
	  Madera
	108,340
	125,817
	145,198
	17,477
	19,381
	3.0%
	2.9%
	  Merced
	198,443
	214,627
	246,114
	16,184
	31,487
	1.6%
	2.8%
	  San Joaquin
	528,894
	580,082
	668,259
	51,188
	88,177
	1.9%
	2.9%
	  Stanislaus
	416,126
	458,612
	513,441
	42,486
	54,829
	2.0%
	2.3%
	  Tulare
	351,696
	372,986
	420,131
	21,290
	47,145
	1.2%
	2.4%
	Source: ADE, Inc., 
	Regional Economic Trends

	Economic development practitioners and planners have traditionally divided economies into two broad industrial categories—the economic base and local support industries. Economic base industries are the drivers of local and regional economies in that these industries draw income into a local economy by selling products outside of the local economy, much like the export industries of a national economy. Accrued earnings then circulate throughout the local area in the form of wages and salaries; investments; purchases of fixed assets, goods, and services; and generation of more jobs and wealth. 
	The economic base is typically comprised of industries within the manufacturing, minerals-resource extraction, and agricultural sectors. There are also the “local support industries” such as retail or service sectors, the progress of which is a function of the economic base and demographic changes, and more so the latter than the former. As population increases in a given area, demand for services–such as realtors, teachers, and healthcare–increases, as does demand for basic retail items like groceries, gas for commuting, or clothing at the local apparel shops.
	Agriculture is the economic base of the San Joaquin Valley region by virtue of the amount of goods this sector produces and exports throughout the nation and the globe. Fourteen percent of all workers in the region are employed by industries within agriculture, as Table 2 shows. However, in 1996 slightly over 18 percent of all workers worked in agriculture. By 2001, this ratio stood at 15 percent. In fact, over the five-year period between 2001 and 2006, employment in agriculture barely increased, growing by 0.2 percent per year.
	Between 2001 and 2006, local support industries gained in prominence within the San Joaquin Valley region. Service-rendering industries employed the most workers as a proportion of total employment in the region. As Table 2 shows, service-rendering industries comprise 70 percent of all jobs, including public sector positions. In other words, 931,970 jobs out of a total of 1,326,545 jobs are in service-rendering industries. Excluding the public sector, service-rendering jobs account for 51 percent of all jobs in 2006. In 2001, service-rendering industries (excluding the public sector) represented 50 percent of all jobs, indicating that the transition toward a services economy was in place as early as the mid to late 1990s with the significant increase in the number of people during that time.
	Increases in employment in service-rendering industries are consistent with regional population growth. In the region, local support industries of construction, education and health, and financial activities increased annually by 6.7 percent, 2.8 percent, and 2.3 percent respectively between 2001 and 2006. 
	Close examination of Table 2 shows that the region experienced modest growth in manufacturing, as employment in this sector grew annually by 0.3 percent between 2001 and 2006. In comparison, manufacturing jobs declined annually by 3.4 percent in the state as a whole. Another regional bright spot was transportation\utilities, as jobs increased by a healthy clip of 2.2 percent per year between 2001 and 2006, compared to 1.4 percent per year in the state as a whole.
	 
	TABLE 2
	ECONOMIC TRENDS: SAN JOAQUIN VALLEY REGION AND CALIFORNIA, 1996-2006
	------------------ San Joaquin Valley Region ---------------- 
	------------------------- State of California ----------------------- 
	------------- Year -------------
	Distr.
	Ann % Chg
	------------------- Year ---------------
	Distr.
	Ann % Chg
	1996
	2001
	2006
	2006
	96-01
	01-06
	1996
	2001
	2006
	2006
	96-01
	01-06
	Total, all industries (public and private)
	1,102,386
	1,204,868
	1,326,545
	100%
	1.8%
	1.9%
	13,134,288
	14,981,759
	15,503,144
	100%
	2.7%
	0.7%
	Private Sector
	     Goods-Producing
	367,661
	366,383
	394,575
	-0.1%
	1.5%
	2,737,099
	2,960,124
	2,827,855
	1.6%
	-0.9%
	         Agriculture
	207,186
	181,777
	183,335
	14%
	-2.6%
	0.2%
	411,823
	383,347
	378,942
	2%
	-1.4%
	-0.2%
	         Natural resources\Mining
	10,816
	9,043
	9,770
	1%
	-3.5%
	1.6%
	27,263
	23,620
	23,929
	0%
	-2.8%
	0.3%
	         Construction
	41,574
	63,841
	88,132
	7%
	9.0%
	6.7%
	517,539
	774,145
	929,950
	6%
	8.4%
	3.7%
	         Manufacturing
	108,085
	111,722
	113,338
	9%
	0.7%
	0.3%
	1,780,474
	1,779,012
	1,495,034
	10%
	0.0%
	-3.4%
	     Service-Rendering
	528,232
	603,018
	681,888
	2.7%
	2.5%
	8,332,062
	9,708,100
	10,297,954
	3.1%
	1.2%
	         Retail
	117,700
	129,200
	144,100
	11%
	1.9%
	2.2%
	1,413,438
	1,571,994
	1,678,141
	11%
	2.1%
	1.3%
	         Wholesale
	32,800
	36,400
	43,200
	3%
	2.1%
	3.5%
	577,465
	652,968
	700,019
	5%
	2.5%
	1.4%
	         Transportation\Utilities
	38,235
	41,161
	45,927
	3%
	1.5%
	2.2%
	455,239
	494,509
	476,563
	3%
	1.7%
	-0.7%
	         Information
	13,904
	15,316
	15,375
	1%
	2.0%
	0.1%
	440,225
	528,794
	470,144
	3%
	3.7%
	-2.3%
	         Financial Activities
	40,445
	44,014
	49,352
	4%
	1.7%
	2.3%
	746,884
	833,189
	934,448
	6%
	2.2%
	2.3%
	         Professional and Business Services
	76,282
	95,708
	105,836
	8%
	4.6%
	2.0%
	1,755,920
	2,211,872
	2,222,644
	14%
	4.7%
	0.1%
	         Education and Health Services
	92,302
	111,175
	127,736
	10%
	3.8%
	2.8%
	1,220,977
	1,412,810
	1,576,182
	10%
	3.0%
	2.2%
	         Leisure and Hospitality
	79,918
	86,979
	99,849
	8%
	1.7%
	2.8%
	1,231,930
	1,361,700
	1,514,160
	10%
	2.0%
	2.1%
	         Other Services
	36,646
	43,065
	50,513
	4%
	3.3%
	3.2%
	489,984
	640,264
	725,653
	5%
	5.5%
	2.5%
	Public sector
	      Federal Government
	31,266
	28,577
	27,794
	2%
	-1.8%
	-0.6%
	295,250
	253,020
	247,109
	2%
	-3.0%
	-0.5%
	      State Government
	22,843
	26,747
	29,427
	2%
	3.2%
	1.9%
	371,300
	428,239
	447,576
	3%
	2.9%
	0.9%
	      Local Government
	152,384
	180,143
	192,861
	15%
	3.4%
	1.4%
	1,398,577
	1,632,276
	1,682,650
	11%
	3.1%
	0.6%
	Source: ADE, Inc., based on California EDD LMID
	 
	The emergence of local support industries in the San Joaquin Valley region mirrors and leads statewide trends, as Table 2 shows. In the region, construction, and health-education increased annually by 6.7 percent and 2.8 percent, whereas, statewide, these industries grew by 3.7 percent and 2.2 percent between 2001 and 2006. In short, while agriculture remains the leading edge of the economy, the San Joaquin Valley region’s economy has become more diverse, with the growth occurring within population-driven local support industries rather than the export-focused economic base industries of manufacturing and agriculture.
	4.2 AFFECTED INDUSTRIES
	The proposed amendments and new rule affect a wide range of industries. This section of the report examines economic trends in the region for affected industries. In doing so, this section describes the broader economic context under which the District is promulgating proposed amendments and new rule.
	Table 3 below shows that most industries potentially impacted by the proposed amendments and new rule have experienced some growth between 2001 and 2006. Oil production employment increased by 2.4 percent annually during this period (342 jobs), going from 2,730 to 3,072 workers. Employment in refineries increased significantly by 12.3 percent annually. Table 3 shows that government increased for the most part in the Valley, except for correctional facilities, which declined by almost three percent annually between 2001 and 2006.
	Table 3
	Economic Trends: Industries Subject to Proposed Amendments to Rules 4306/4307 and new RUle 4320: San Joaquin Valley 
	2001
	2006
	01-06
	01-06
	Oil producers
	2,730
	3,072
	342
	2.4%
	Oil refineries
	423
	756
	333
	12.3%
	Government
	   General Government
	78,802
	82,734
	3,932
	1.0%
	   Health
	7,753
	10,312
	2,559
	5.9%
	   Education
	42,602
	68,595
	25,993
	10.0%
	   Correctional
	10,916
	9,414
	-1,502
	-2.9%
	Food Processing and Related Industries
	   Agriculture
	181,643
	183,856
	2,213
	0.2%
	   Food processing
	45,293
	47,804
	2,511
	1.1%
	   Manufacturing (less food processing)
	66,429
	65,534
	-895
	-0.3%
	   Warehousing
	8,698
	11,358
	2,660
	5.5%
	Other
	   Mining\Natural Resources
	6,313
	6,698
	385
	1.2%
	   Pipeline\Natural gas
	1,248
	1,303
	55
	0.9%
	   Electric, Gas, Sanitary Services
	4,851
	5,665
	814
	3.2%
	   Financial Services
	28,977
	32,772
	3,795
	2.5%
	   Personal Services
	2,765
	3,000
	235
	1.6%
	   Business Services
	93,121
	102,358
	9,237
	1.9%
	   Health Services
	89,921
	101,141
	11,220
	2.4%
	Source: ADE, Inc.
	 
	 4.3 AFFECTED STAKEHOLDERS
	The previous section described trends for industries whose specific businesses are potentially subject to the proposed amendments and new rule. This section provides employment, revenue, and net profit estimates for businesses actually subject to the proposed rule and amendments. These private- and public-sector entities are in the databases of the SJVUAPCD.
	Tables 4 and 5 below profile entities impacted by Rule 4306/4230 and Rule 4307 respectively. Approximately 345 establishments will be affected by Rule 4306/4230, while 1,454 establishments will be affected by amendments to Rule 4307. Many of the establishments affected by amendments to Rule 4703 are also subject to proposed amendments to Rule 4306 and new Rule 4230. 
	Table 4
	Industries Subject to Proposed Amendments to Rule 4306 and Draft New Rule 4230
	Establishments
	Employment
	Revenues
	Est. Net Profits
	Oil Production
	27
	2,833
	$9,906,843,015
	$1,027,276,042
	  Large producers
	5
	2,731
	$9,012,547,135
	$939,107,412
	  Small producers
	22
	102
	$894,295,880
	$88,168,631
	Oil Refineries
	5
	386
	$2,344,312,500
	$150,504,863
	Government
	40
	21,057
	$3,450,097,946
	Food Processing and Related Industries
	130
	9,135
	$11,561,782,674
	$511,205,727
	Other Affected Sources
	116
	12,997
	$3,430,818,724
	$142,339,802
	345
	49,241
	$40,600,697,875
	$2,858,602,477
	Source: ADE, Inc.
	Table 5
	Industries Subject to Proposed Amendments to Rule 4307
	Establishments
	Employment
	Revenues
	Est. Net Profits
	Oil Producers
	27
	2,833
	$9,906,843,015
	$1,027,276,042
	  Large producers
	5
	2,731
	$9,012,547,135
	$939,107,412
	  Small producers
	22
	102
	$894,295,880
	$88,168,631
	Oil Refineries
	5
	386
	$2,344,312,500
	$150,504,863
	Entities With Glycol Reboilers
	4
	2,200
	$12,720,666,162
	$907,062,265
	Schools
	1,375
	89,848
	$8,189,696
	Others
	116
	12,997
	$3,430,818,724
	$142,339,802
	1,527
	108,264
	$28,410,830,097 
	$2,227,182,973
	Source: ADE, Inc.
	 
	SECTION 5. SOCIOECONOMIC IMPACTS
	This section of the report compares the economic characteristics of affected industries against the compliance costs. The first part of this section discusses annual compliance costs. This section discusses general business responses to compliance costs and analyzes the socioeconomic impacts of proposed amendments to Rule 4306 and proposed new rule 4320, as well as impacts of proposed amendments to Rule 4307.
	COMPLIANCE COST ESTIMATES
	Table 6 below includes information on the estimated costs associated with Rule 4306/4320. The District issued a summary of costs associated with the rule in a separate report called “Appendix C: Preliminary Cost Effectiveness Analysis for Rules 3206 and 4320” (July 15, 2008). In that report, the District pegs aggregate annual cost of the Rule 4306/4320 at $67.7 million (rounded). Industry stakeholders reviewed the District’s annual compliance cost estimate. They place cost much higher, at $177.8 million (rounded), which is almost three times higher than the District's $67.7 million. For the purposes of analysis, this report evaluates the socioeconomic impacts associated with the District’s $67.7 million annual compliance cost and industry’s $177.8 million annual compliance cost. 
	TABLE 6
	ANNUAL COST OF RULE 4306 (AMENDMENTS) AND RULE 4320 (NEW RULE)
	Industry
	Type of Control
	#Units
	Annual Cost Low
	Annual Cost High
	Total Costs Low
	Total Costs High
	Crude Petrol.
	 
	 
	 
	 
	 
	 
	Large Producers
	ULNB
	29
	$44,546
	$1,291,834
	$1,291,834
	 
	SCR 
	351
	$74,941
	$346,432
	$26,304,291
	$121,597,632
	 
	Total
	$27,596,125
	$122,889,466
	Small Producers
	ULNB
	18
	$44,546
	$801,828
	$801,828
	 
	SCR 
	28
	$74,941
	$2,098,348
	$2,098,348
	 
	Total
	$2,900,176
	$2,900,176
	Petrol. Refining
	ULNB
	53
	$44,546
	 
	$2,360,938
	$2,360,938
	 
	SCR 
	9
	$66,781
	$627,118
	$601,029
	$5,644,062
	 
	Total
	$2,961,967
	$8,005,000
	Food Production
	ULNB
	121
	$44,546
	 
	$5,390,066
	$5,390,066
	 
	SCR 
	226
	$66,781
	$110,116
	$15,092,506
	$24,886,216
	 
	Total
	$20,482,572
	$30,276,282
	General Gov.
	ULNB
	78
	$44,546
	 
	$3,474,588
	$3,474,588
	 
	SCR 
	10
	$66,781
	$667,810
	$667,810
	 
	Total
	$4,142,398
	$4,142,398
	Other
	ULNB
	147
	$44,546
	 
	$6,548,262
	$6,548,262
	 
	SCR 
	46
	$66,781
	$3,071,926
	$3,071,926
	 
	Total
	$9,620,188
	$9,620,188
	 
	 
	 
	 
	 
	 
	 
	GRAND TOTAL
	 
	1,116
	 
	 
	$67,703,426
	$177,833,510
	Source: SJVUAPCD
	In addition to the above numbers, the socioeconomic analysis also examines impacts associated with a scenario in which affected entities utilize “scrubbers.” Costs associated with “scrubbers” are added on top of annual costs depicted above. These additional costs are in the table below. In aggregate, these costs amount to $179.4 million, the bulk of which, at $169.2 million, would be borne by large oil producers. District staff below believes that, more than likely, affected stakeholders will not utilize scrubbers, resulting in annual costs that will range between $67.7 million (District scenario) and $177.8 million (industry scenario). For purposes of the socioeconomic analysis, we examine impacts of District annual costs without scrubbers, District annual costs with scrubbers, and Industry annual costs with scrubbers. 
	TABLE 7
	ANNUAL COST OF “SCRUBBERS”: RULE 4306/RULE 4320
	Large oil producers
	$169,231,347 
	Small oil producers
	$3,254,000 
	Oil refineries
	$5,694,500 
	Government
	$813,500 
	Other
	$406,750 
	$179,400,097 
	Source: SJVUAPCD
	In addition to costs associated with Rules 4306\4320, this report analyzes socioeconomic impacts of proposed amendments to Rule 4307. Table 8 below includes information on the estimated costs associated with amendments to Rule 4307. The District issued a summary of costs associated with the rule in a separate report called “Appendix C: Preliminary Cost Effectiveness Analysis for Rules 4307” (July 15, 2008). In that report, the District pegs aggregate annual cost of the Rule 4307 at $5.5 million (rounded).  
	TABLE 8
	ANNUAL COST OF PROPOSED AMENDMENTS TO RULE 4307 
	OILFIELD & REFINERY NATURAL DRAFT UNITS
	27
	$315,468 
	GLYCOL REBOILERS RATED BETWEEN 2.0 MMBtu/hr to 5.0 MMBtu/hr
	8
	$93,472 
	SCHOOL UNITS RATED BETWEEN 2.0 MMBtu/hr to 5.0 MMBtu/hr
	380
	$4,439,920 
	LOW USE UNITS 
	54
	$630,936 
	469
	$5,479,796 
	Source: SJVUAPCD
	BUSINESS RESPONSES TO COMPLIANCE COSTS
	Industries impacted by the draft rule may respond in a variety of ways when faced with new regulatory costs. These responses may range from simply absorbing the costs and accepting a lower rate of return, to shutting down the affected business operation altogether and, where practical, shift from lower-value to higher-value product and or service. These issues were raised and reviewed at the Socioeconomic Focus Group Meeting of March 17, 2008. In general, industry stakeholders indicated difficulty in absorbing and or passing on costs in this particular recessionary economic climate.    
	IMPACTS ON AFFECTED INDUSTRIES
	This section of the report analyzes estimated after tax net profits of affected industries against anticipated costs associated with implementation of the draft rule. The estimated annual compliance costs used in this analysis were provided to ADE by District staff and stakeholders.
	In calculating impacts of the proposed rules on profits, ADE used net profit data analyzed financial data issued by the US Internal Revenue Service for the ten-year period from 1994 to 2004. According to the US IRS, over the long-term period stretching from 1994 to 2004, oil producers generated on average an after-tax net profit rate of 11.14 percent. This long-term weighted-average after-tax net profit rate is based on a pool of approximately 16,000 to 17,000 oil producers and natural gas extractors (SIC 1311). The overall rate for SIC 1311 is adjusted downward to 10.11 percent to account for the fact that it costs more to produce oil in California relative to other states. For oil refineries, the report used a long-term after-tax net profit rate of 6.46 percent, which also comes from the US IRS. For food processors, the report used a rate of 4.14 percent.
	Tables 9 and 10 show impacts of the what the District believe Rule 4306\Rule 4320 will cost annually. Three-hundred forty-five establishments will be affected by these new rules, and, together, these establishments generate in aggregate $40.6 billion in revenues and $2.9 billion in net profits. Affected large oil producer, small oil producers, and refineries generate $9 billion, $894 million, and $2.3 billion in revenues per year, while affected public sector establishments, food processors and related industries, and other affected establishments generate $3.5 billion, $11.6 billion, and $3.4 billion respectively. Table 9 shows that, when expressed as a ratio of annual cost to annual profits, the cost of the Rule 4306\Rule 4320 falls below the 10 percent threshold of significance level. Table 10 adds the costs of “scrubbers” on top of District’s original cost and, in this scenario, the impacts again are less than significant, except for large oil producers. At $196.8 million in annual costs, the cost associated with Rule 4306\Rule 4320 in the District cost scenario that includes “scrubbers” amounts to almost 21 percent of annual net profits.
	Table 11 shows impacts of Rule 4306\Rule 4320 using industry’s costs. This table includes the costs of “scrubbers” on top of Industry’s original cost. In this scenario, impacts are less than significant except for large oil producers. At $292.1 million in annual costs, the cost associated with Rule 4306\Rule 4320 in the Industry cost scenario that includes “scrubbers” amounts to almost 31 percent of annual net profits. 
	TABLE 9
	SOCIOECONOMIC IMPACTS OF PROPOSED AMENDMENTS TO RULE 4306 AND DRAFT NEW RULE 4320 (DISTRICT COST SCENARIO WITHOUT SCRUBBERS) 
	Establishments
	Revenues
	Est. Net Profits
	District Annual Cost Scenario: Rule 4306
	Cost-to-Net Profit Ratio
	Oil Production
	27
	$9,906,843,015
	$1,027,276,042
	$30,496,301
	 
	  Large
	5
	$9,012,547,135
	$939,107,412
	$27,596,125
	2.94%
	  Small
	22
	$894,295,880
	$88,168,631
	$2,900,176
	3.29%
	Oil Refineries
	5
	$2,344,312,500
	$150,504,863
	$2,961,967
	1.97%
	Government
	40
	$3,450,097,946
	$0
	$4,142,398
	0.12%
	Food Processing and Related Industries
	130
	$11,561,782,674
	$511,205,727
	$20,482,572
	4.01%
	Other Affected Sources
	116
	$3,430,818,724
	$142,339,802
	$9,620,188
	6.76%
	345
	$40,600,697,875
	$2,858,602,477
	$67,703,426
	Source: ADE, Inc.
	TABLE 10
	SOCIOECONOMIC IMPACTS OF PROPOSED AMENDMENTS TO RULE 4306 AND DRAFT NEW RULE 4320  (DISTRICT COST SCENARIO WITH SCRUBBERS) 
	Establishments
	Revenues
	Est. Net Profits
	District Annual Cost Scenario: Rule 4306 (including scrubbers)
	Cost-to-Net Profit Ratio
	Oil Production
	27
	$9,906,843,015
	$1,027,276,042
	$202,981,648
	 
	  Large
	5
	$9,012,547,135
	$939,107,412
	$196,827,472
	20.96%
	  Small
	22
	$894,295,880
	$88,168,631
	$6,154,176
	6.98%
	Oil Refineries
	5
	$2,344,312,500
	$150,504,863
	$8,656,467
	5.75%
	Government
	40
	$3,450,097,946
	$4,955,898
	0.14%
	Food Processing and Related Industries
	130
	$11,561,782,674
	$511,205,727
	$20,482,572
	4.01%
	Other Affected Sources
	116
	$3,430,818,724
	$142,339,802
	$10,026,938
	7.04%
	345
	$40,600,697,875
	$2,858,602,477
	$247,103,523
	Source: ADE, Inc.
	TABLE 11
	SOCIOECONOMIC IMPACTS OF PROPOSED AMENDMENTS TO RULE 4306 AND DRAFT NEW RULE 4320  (INDUSTRY COST SCENARIO WITH SCRUBBERS) 
	Establishments
	Revenues
	Est. Net Profits
	Industry Annual Cost Scenario: Rule 4306 (including scrubbers)
	Cost-to-Net Profit Ratio
	Oil Production
	27
	$9,906,843,015
	$1,027,276,042
	$298,274,989
	 
	  Large
	5
	$9,012,547,135
	$939,107,412
	$292,120,813
	31.11%
	  Small
	22
	$894,295,880
	$88,168,631
	$6,154,176
	6.98%
	Oil Refineries
	5
	$2,344,312,500
	$150,504,863
	$13,699,500
	9.10%
	Government
	40
	$3,450,097,946
	$0
	$4,955,898
	0.14%
	Food Processing and Related Industries
	130
	$11,561,782,674
	$511,205,727
	$30,276,282
	5.92%
	Other Affected Sources
	116
	$3,430,818,724
	$142,339,802
	$10,026,938
	7.04%
	345
	$40,600,697,875
	$2,858,602,477
	$357,233,607
	Source: ADE, Inc.
	Table 12 below shows impacts of proposed amendments to Rule 4307. As Table 12 shows, impacts are less than significant across the board. 
	TABLE 12
	SOCIOECONOMIC IMPACTS OF PROPOSED AMENDMENTS TO RULE 4307 
	Establishments
	Revenues
	Est. Net Profits
	District Annual Cost Scenario: Rule 4307
	Cost-to-Net Profit Ratio
	Oil Producers
	27
	$9,906,843,015
	$1,027,276,042
	 
	 
	  Large producers
	5
	$9,012,547,135
	$939,107,412
	$267,635
	0.03%
	  Small producers
	22
	$894,295,880
	$88,168,631
	$9,999
	0.01%
	Oil Refineries
	5
	$2,344,312,500
	$150,504,863
	$37,833
	0.03%
	Entities With Glycol Reboilers
	4
	$12,720,666,162
	$907,062,265
	$93,472
	0.01%
	Schools
	1,375
	$8,189,150,696
	$4,439,920
	0.05%
	Others
	116
	$3,430,818,724
	$142,339,802
	$630,936
	0.44%
	1,554
	$46,498,634,112
	$2,227,182,973
	$5,479,795
	Source: ADE, Inc.
	Impacts above are significant only for large oil producers (see Tables 10 and 11).  At $196.8 million, the District’s annual compliance cost is approximately $102.9 million above ten-percent of net profits of large oil producers, or $93.9 million. Affected stakeholders may attempt to re-coup the cost of compliance in part or in full, i.e. that portion above the ten-percent threshold ($102.9 million) or all of the $196.8 million in annual cost. At $102.9 million, the annual compliance cost above the threshold of significance amounts to 409 full-time equivalent (FTE) positions, meaning that the impacted project could re-coup the cost of compliance above the threshold by reducing its workforce by 409 FTEs. The impacted project could re-coup the full compliance cost of $196.8 million by reducing its workforce by 602 FTEs.
	At $292.1 million (see Table 11), industry’s annual compliance cost is approximately $198.2 million above ten-percent of net profits of large oil producers, or $93.9 million. This project may attempt to re-coup the cost of compliance in part or in full, i.e. that portion above the ten-percent threshold ($198.2 million) or all of the $292.1 million in annual cost. At $198.2 million, the annual compliance cost above the threshold of significance amounts to 788 full-time equivalent (FTE) positions. The impacted project might seek to re-coup the full compliance cost of $292.1 million by reducing its workforce by 1,161 FTEs.
	In the District annual compliance cost scenario, the direct loss of 409 to 602 workers represents 15 to 22 percent of the workforce of the five businesses impacted by the proposed amendments to Rule 4306. In the industry annual compliance cost scenario, the direct loss of 788 to 1,161 represents 28 to 44 percent of affected oil producers’ workforce. Because of the way in which one business in one industry interacts through buyer and supplier relations with businesses in the same or other industries, we also need to understand the indirect and what are called induced impacts associated with the draft rule.
	Using the IMPLAN Impro Professional input-output model, the consultant estimated the multiplier impacts associated with the cost of compliance above the threshold of significance, looking particularly at two measures – employment and industry output. These measures are defined as follows:
	 Employment indicates the number of jobs lost given the level of compliance cost. This employment total includes self-employment.
	 Industry output represents the sum of all economic activity lost by affected industries and ancillary activities. This activity includes all commodity inputs, labor income, property income, and other value added components. 
	The multiplier impacts for these measures come from the Type II multipliers. These multipliers include the direct, indirect, and induced impacts. These multiplier descriptions are summarized below.
	 Direct impacts represent the jobs losses and other economic impacts that are directly related to costs associated by affected industries as a result of implementation of the draft rule.  
	 Indirect impacts represent the jobs and other economic effects that will potentially be lost elsewhere in the eight-county region as a result of the direct impacts on affected industries resulting from the draft rule. These indirect impacts result from supplier purchases.
	 Induced impacts represent the economic losses associated with reductions in household purchases tied to direct and indirect employment losses in the region. These induced impacts most typically occur in retail and other local-serving industry categories such as personal services, education, and health care.
	Table 13 shows the direct, indirect, and induced employment impacts associated with annual cost of compliance resulting from Rule 4306\4320. In addition to the direct loss of 409 to 602 workers (District cost scenario), there will be an indirect loss of 262 to 386 additional workers in businesses with whom the six directly affected businesses engage in buyer-supplier relations. The direct loss of 409 to 602 workers and the indirect loss of another 262 to 386 workers, in turn, will induce the loss of another 230 to 339 workers, mainly those who are employed in retail and services. Thus, the total number of jobs lost as a result of the costs associated with Rule 4306\4320 amounts to 901 to 1,327 workers, using the District’s annual compliance cost figures. With respect to impacts stemming from industry’s annual compliance cost scenarios, there could be a total impact ranging from 1,737 to 2,559 jobs, as the table below shows.
	TABLE 13
	DIRECT, INDIRECT, AND INDUCED JOB IMPACTS RESULTING FROM SITUATIONS WHERE ANNUAL COST COMPLIANCE EXCEEDS THRESHOLD OF SIGNIFICANCE: PROPOSED AMENDMENTS TO 4306 AND NEW RULE 4320 
	District Compliance Cost Scenario (with scrubbers)
	Industry Compliance Cost Scenario (with scrubbers)
	Impacts Associated with Recovering Impacts Above 10 Percent Threshold
	Impacts Associated with Recovering Full Impacts
	Impacts Associated with Recovering Impacts Above 10 Percent Threshold
	Impacts Associated with Recovering Full Impacts
	Direct Impacts
	409
	602
	 
	788
	1,161
	Indirect Impacts
	262
	386
	505
	744
	Induced Impacts
	230
	339
	 
	444
	654
	Total
	901
	1,327
	 
	1,737
	2,559
	Source: ADE, Inc., based on Impro Professional input-output model
	IMPACT ON SMALL BUSINESSES 
	In addition to analyzing the employment impacts of the Rule 4306\4320 and Rule 4307, state legislation requires that the socioeconomic analysis assess whether small businesses are disproportionately affected by air quality rules. This section begins by briefly summarizing how the state government defines small businesses for the purposes of qualifying certain businesses for various programs. This section concludes with a discussion as to whether the affected industries include small businesses and assesses whether those small businesses are disproportionately impacted by the new rules.
	DEFINITION OF A SMALL BUSINESS
	For purposes of qualifying small businesses for bid preferences on state contracts and other benefits, the State of California defines small businesses in the following manner . To be eligible for small business certification, a business:
	 Must be independently owned and operated;
	 Cannot be dominant in its field of operation;
	 Must have its principal office located in California
	 Must have its owners (or officers in the case of a corporation) domiciled in California; and
	 Together with its affiliates, be either:
	 A business with 100 or fewer employees, and an average gross receipts of $10 million or less over the previous tax years, or
	 A manufacturer with 100 or fewer employees
	Due to limitations of the data set, it is difficult to ascertain how many of the establishments are small businesses per the features identified directly above. It is possible to estimate how many affected establishments employ more than 100 workers, as well as to estimate the average revenues generated by affected establishments of a given size. However, as the previous discussion showed, impacts stemming from these new rules are less than significant for most if not all businesses except large oil producers, which are not small businesses. Thus, small businesses are not disproportionately impacted.

	Boilers_AppE_RF.pdf
	APPENDIX E
	RULE CONSISTENCY ANALYSIS FOR PROPOSED AMENDMENTS TO RULE 4306 AND RULE 4307 AND PROPOSED NEW RULE 4320
	August 21, 2008
	RULE CONSISTENCY ANALYSIS FOR PROPOSED AMENDMENTS TO RULE 4306 AND RULE 4307AND PROPOSED NEW RULE 4320
	I. Requirements of Rule Consistency Analysis
	Pursuant to Section 40727.2 OF California Health and Safety Code, prior to adopting, amending of a rule or regulation, the District is required to perform a written analysis that identified and compares the air pollution control elements of the rule amendments to Rule 4306 and Rule 4307 and proposed new Rule 4320 with the corresponding elements of existing or proposed District and EPA regulations and guidelines that apply to boilers, steam generators, and process heaters (units).  The elements that were analyzed are emissions standard, monitoring and testing, and recordkeeping and reporting requirements.  The analysis is discussed below and a summary is presented in the Rule Consistency Table.
	II. Results of Analysis
	A. District Rules
	Rules 4306, 4307 and 4320 apply to gaseous or liquid fired boilers, steam generators, and process heaters.  Rule 4304 (Equipment Tuning Procedure for Boilers, Steam Generators, and Process Heaters) establishes the tune-up procedures for this source category.  Certain steam generators were previously subject to Rule 4405 (Oxides of Nitrogen Emissions from Existing Steam Generators Used in Thermally Enhanced Oil Recovery – Central and Western Kern County Fields), then became subject to Rules 4351 and 4305.  Upon adoption, September 18, 2003, oilfield steam generators were then subject to Rule 4306.  Units subject to proposed amendments to Rule 4307 are not subject to existing Rules 4351, 4305 and 4306 because these rules apply to larger boilers, steam generators, and process heaters with a rated heat input of greater than 5.0 MMBtu/hr.   
	B. Federal Rules, Regulations, and Policies
	1. 40 CFR 60 Subpart D (Standards of Performance for Fossil-Fuel Fired Steam Generators for Which Construction Commenced After August 17, 1971)
	40 CFR 60 Subpart D applies to fossil fuel-fired, and fossil fuel and wood residue-fired steam generating unit of more than 250 MMBtu/hr that commenced construction or modification after August 17, 1971.  Subpart D establishes the emission standards for NOx, SOx, and PM.  Rule 4306 and Rule 4320 establish emission standards for NOx and Rule 4320 establishes particulate matter control requirements.  Rule 4306 and Rule 4320 apply to units with a rated heat input greater than 5 MMBtu/hr that are fired on gaseous or liquid fuel.  The rule consistency analysis focused on standards established in 40 CFR 60 Subpart D for similar types of fuel.  In general, the applicability, emission limits, and monitoring requirements of Rule 4306 and Rule 4320 are more stringent than those specified for units that are subject to 40 CFR 60 Subpart D.  40 CFR 60 Subpart D does not apply to units subject to proposed amendments to Rule 4307 because these units are rated less than the 250 MMBtu/hr.  
	The relevant standards used for comparing the draft rules with 40 CFR 60 Subpart D are shown in the Rule Consistency Table.
	2. 40 CFR 60 Subpart Db (Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units)
	40 CFR 60 Subpart Db applies to steam generating units with a heat input capacity of greater than 100 MMBtu/hr that commence construction, modification, or reconstruction after June 19, 1984.  Steam generating units, as defined in 40 CFR 60 Subpart Db, do not include process heaters.  The rule consistency analysis focused on standards established in 40 CFR 60 Subpart Db for similar type of fuel.  Rule 4306 and Rule 4320 apply to units with a rated heat input greater than 5 MMBtu/hr.  This subpart requires a Continuous Emissions Monitoring System (CEMS) but provides several conditions where it is not required.  In general, the applicability, emission limits, and monitoring requirements of Rule 4306 and 4320 are more stringent than those specified for units that are subject to 40 CFR 60 Subpart Db.  The relevant standards used for comparing the draft rules with 40 CFR 60 Subpart Db are shown in the Rule Consistency Table.  40 CFR 60 Subpart Db does not apply to units subject to proposed amendments to Rule 4307 because the units are rated less than the 100 MMBtu/hr.  
	3. 40 CFR 60 Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units) 
	40 CFR 60 Subpart Dc applies to steam generating units with a maximum heat input capacity of 10 MMBtu/hr to 100 MMBtu/hr that commence construction, modification, or reconstruction after June 9,1989.  Since the applicability of Rule 4306 and Rule 4320 applies to gaseous or liquid fuel fired boilers, steam generators, and process heaters, a comparison of the provisions of the rule with 40 CFR 60 Subpart Dc is not meaningful because Subpart Dc does not contain any standards for similar fuels.  40 CFR 60 Subpart Dc does not apply to units subject to proposed amendments to Rule 4307 because the units are rated less than the 10 MMBtu/hr.
	4. 40 CFR 63 Subpart DDDDD (NESHAP for Industrial, Commercial, and Institutional Boilers and Process Heaters)
	40 CFR 63 Subpart DDDDD establishes emission limits and work practice standards for boilers and process heaters to regulate hazardous air pollutants such as arsenic, cadmium, chromium, hydrogen chloride, hydrogen fluoride, lead, manganese, mercury, and nickel.  NESHAP applies to any boiler process or heaters located at a major source.  Existing units are units that commenced construction before January 13, 2003; new units are units built on or after January 13, 2003.  The relevant standards used for comparing the draft rules with 40 CFR 63 Subpart DDDDD are shown in the Rule Consistency Table.  
	5. EPA –453/R-94-022 “Alternative Control Techniques (ACT) Document – NOx Emissions from Industrial/Commercial/Institutional Boilers”, dated March 1994 
	The ACT discusses the different control techniques for controlling NOx emissions from boilers with heat input capacities from 0.4 to 1,500 MMBtu/hr.  The ACT also presented the achievable emission levels of several control techniques based on the type of boiler and the type of fuel used.  The ACT contains cost effectiveness estimates for different control techniques.  However, the ACT does not prescribe the specific emission limits that should be used in developing a regulation to control NOx emissions from boilers.     
	6. EPA “Control Techniques Guideline (CTG) Document 
	There is no EPA CTG for boilers, steam generators, and process heaters.
	7. EPA Policy on Start-up or Shutdown
	Section 5.3 of Rule 4306 and Section 5.6 of Rule 4320 establish certain operational standards that must be met during start-up or shutdown of boilers, steam generators, and process heaters.  Section 5.4 of Rule 4307 allows a limited duration of startup or shutdown including certain operational standards that must be met during start-up or shutdown of the unit.  District staff believe that the proposed start-up or shutdown provisions are consistent with the EPA policy as discussed in an EPA memorandum, dated February 15, 1983, “Policy on Excess Emissions During Start-up, Shutdown, Maintenance and Malfunctions” which prohibits automatic exemption during periods of start-up or shutdown of a unit.  
	8. EPA Policy on Recordkeeping
	The recordkeeping requirement in Sections 6.1 of Rule 4306, Rule 4307 and Rule 4320 is consistent with EPA’s policy to keep and maintain records for at least five years.
	9. EPA Policy on Representative Unit Testing
	The representative unit testing provision in Section 6.3.2 of Rule 4306 is consistent with the EPA policy as discussed in a letter dated April 16, 1997 from Matt Haber, Chief of EPA Region IX Air Division Permits Office to the District’s Permit Services Division.  Rule 4307 and Rule 4320 do not contain such provisions.
	10. EPA Policy on Alternate Emission Control Plan (AECP) 
	The AECP provision in Section 9 of Rule 4306 is consistent with EPA Emissions Trading Policy Statement (ETPS) published on December 4, 1986 (51 FR 43814), the Economic Incentive Program (EIP) Rules promulgated April 7, 1994 (59 FR 16690), and EPA policies regarding equivalency provisions, AECPs, cross-line averaging, and other bubbles as described in the document entitled, “Issues Relating to VOC Regulation Cut points, Deficiencies, and Deviations: Clarification to Appendix D of November 24, 1987 Federal Register.”  The EIP and EPA policies require AECP provisions to meet, among other things, a 10 percent or greater reduction in emissions beyond the established baseline.  Rule 4307 and Rule 4320 do not contain such provisions.
	 
	Summary of Rule Consistency Analysis For Rules 4306/4320
	Requirements
	Rules 4306 and 4320
	Federal Rules, Regulations, and Policies 
	40 CFR 60 Subpart D
	40 CFR 60 Subpart Db
	40 CFR 63 Subpart DDDDD
	ACT
	Policy
	Applicability
	Gaseous- or liquid-fired boilers, steam generators, and process heaters >5 MMBtu/hr
	Steam generating units >250 MMBtu/hr which commenced construction after 8/17/71. 
	Steam generating units >100 MMBtu/hr which commenced construction after 6/19/84.  Oil-fired units rated at 100 to 250 MMBtu/hr which commenced construction, modification, or reconstruction after 6/19/84, but on or before 6/19/86. 
	Industrial, commercial, and institutional boiler or process heater that is located at, or is part of, a major source of hazardous air pollutants.  
	None
	None
	Emission Limits (Standard and Enhanced)
	NOx limits are more stringent than NSPS (refer to Rule 4320 Table 1).  CO limit –400 at 3% O2
	PM Control Requirements:
	-Fire exclusively on PUC-quality natural gas, commercial propane, butane, or liquefied petroleum gas, or a combination of such gases; or
	- Limit fuel sulfur content to no more than 5 grains of total sulfur per 100 standard cubic feet; or
	- Install and operate an emission control system that reduces SO2 by at least 95% by weight; or limit exhaust SO2 to less than or equal to 9 ppmv at 3% O2.
	NOx limits:
	-Gaseous fossil fuel – 0.20 lb/MMBtu
	-Liquid fossil fuel – 0.30 lb/MMBtu.
	PM limit:
	-Fossil fuel - 0.10 lb/MMBtu
	SO2 limit:
	- Liquid fossil fuel – 0.80 lb/MMBtu 
	NOx limits:
	-Natural gas and distillate oil (low heat release rate) – 0.10 lb/MMBtu.
	-Natural Gas and distillate oil (high heat release rate) – 0.20 lb/MMBtu.
	SO2 limits:
	- Various fuels – 0.20 lb/MMBtu; or a 92% reduction.
	New or reconstructed large liquid fuel, or limited use liquid fuel:
	PM – 0.03 lb/MMBtu
	CO – 400 ppm at 3% O2
	New or reconstructed small liquid fuel:
	PM – 0.03 lb/MMBtu
	New or reconstructed large gaseous or limited use gaseous fuel:
	CO – 400 ppm at 3% O2
	None
	None
	Operating requirements and work practices
	Establishes requirements for start-up or shutdown.
	None
	None
	Ongoing operation and maintenance requirements. 
	None
	Prohibits automatic exemption from the emission standards during start-up or shutdown.
	Emission measurement
	15-consecutive-minute block average
	3-hour arithmetic average of 3 contiguous 1-hour period
	Initial performance test – 24-hour average
	Subsequent performance test – 3-hour average
	Initial performance tests or initial fuel analysis. 
	None
	Alternate Emission Control Plan (AECP)
	Contains AECP provision
	None
	None
	None
	None
	AECP provisions of Draft Rule 4306 are consistent with EPA policy.
	 
	Summary of Rule Consistency Analysis For Rules 4306/4320 – Continued
	Requirements
	Rules 4306 and 4320
	Federal Rules, Regulations, and Policies 
	40 CFR 60 Subpart D
	40 CFR 60 Subpart Db
	40 CFR 63 Subpart DDDDD
	ACT
	Policy
	Monitoring and Testing
	-Source testing once every 12 months.  Allows source testing once every 36 months if two consecutive 12-month testing demonstrates compliance with the limits.
	-Requires tune-up of units semi-annually.
	-Requires operation of Continuous Emissions Monitoring System or an APCO-approved alternate Monitoring System.
	-Allows representative unit testing 
	-Requires source testing upon initial performance test, but no requirement conduct recurring periodic source testing.
	-Requires operation of Continuous Emissions Monitoring System if initial performance test demonstrates that NOx emissions are greater than 70% of the applicable standard.  
	-No periodic tune-up requirement.
	-No provision for representative unit testing. 
	-Requires source testing upon initial performance test, but no requirement to conduct recurring periodic testing.
	-No periodic tune-up requirement.
	-No provision for representative unit testing.
	-Requires operation of Continuous Emissions Monitoring System or predictive emissions monitoring under certain conditions.  
	-Requires operation of Continuous Emissions Monitoring System or site-specific monitoring, or emissions averaging.
	None
	Representative unit testing provisions of Draft Rules 4305 and 4306 are consistent with EPA policy.
	Recordkeeping and reporting
	Maintain records for five years. 
	None
	Maintain records for 2 years.
	Maintain records for five years.
	None
	Maintain records for five years.
	 Summary of Rule Consistency Analysis For Rule 4307
	Requirements
	Rule 4307
	Federal Rules, Regulations, and Policies
	40 CFR 60 Subpart D
	40 CFR 60 Subpart Db
	40 CFR 63 Subpart DDDDD
	ACT
	US Policy
	Applicability
	Gaseous- or liquid-fired boilers, steam generators, and process heaters 2.0 MMBtu/hr to 5.0 MMBtu/hr
	Steam generating units >250 MMBtu/hr which commenced construction after 8/17/71. 
	Steam generating units >100 MMBtu/hr which commenced construction after 6/19/84.  Oil-fired units rated at 100 to 250 MMBtu/hr which commenced construction, modification, or reconstruction after 6/19/84, but on or before 6/19/86. 
	Industrial, commercial, and institutional boiler or process heater that is located at, or is part of, a major source of hazardous air pollutants.  
	None
	None
	Emission Limits
	NOx limits are more stringent than NSPS (refer to Rule 4307 Table 1).  CO limit –400 at 3% O2
	NOx limits:
	-Gaseous fossil fuel – 0.20 lb/MMBtu
	-Liquid fossil fuel – 0.30 lb/MMBtu.
	No CO limit.
	NOx limits:
	-Natural gas and distillate oil (low heat release rate) – 0.10 lb/MMBtu.
	-Natural Gas and distillate oil (high heat release rate) – 0.20 lb/MMBtu.
	-Residual oil (low heart release rate) – 0.30 lb/MMBtu
	-Residual oil (high heat release rate) – 0.40 lb/MMBtu
	New or reconstructed large liquid fuel, or limited use liquid fuel:
	PM – 0.03 lb/MMBtu
	CO – 400 ppm at 3% O2
	New or reconstructed small liquid fuel:
	PM – 0.03 lb/MMBtu
	New or reconstructed large gaseous or limited use gaseous fuel:
	CO – 400 ppm at 3% O2
	None
	None
	Operating requirements and work practices
	Establishes requirements for start-up or shutdown.
	None
	None
	Ongoing operation and maintenance requirements. 
	None
	Prohibits automatic exemption from the emission standards during start-up or shutdown.
	Emission measurement
	Arithmetic average of the results of three sampling runs and each sampling period is 30 minutes.
	3-hour arithmetic average of 3 contiguous 1-hour period
	Initial performance test – 24-hour average
	Subsequent performance test – 3-hour average
	Initial performance tests or initial fuel analysis. 
	None
	Monitoring and Testing
	Requires tune-up of units semi-annually.
	-Requires source testing upon initial performance test, but no requirement conduct recurring periodic source testing.
	-Requires operation of Continuous Emissions Monitoring System if initial performance test demonstrates that NOx emissions are greater than 70% of the applicable standard.  
	-No periodic tune-up requirement.
	-No provision for representative unit testing. 
	-Requires source testing upon initial performance test, but no requirement to conduct recurring periodic testing.
	-No periodic tune-up requirement.
	-No provision for representative unit testing.
	-Requires operation of Continuous Emissions Monitoring System or site-specific monitoring, or emissions averaging.
	None
	Periodic testing to demonstrate compliance.
	Recordkeeping and reporting
	Maintain records for five years. 
	None
	Maintain records for 2 years.
	Maintain records for five years.
	None
	Maintain records for five years.
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