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Appendix C: BACM and MSM for Stationary and Area Sources

C.i Introduction

The San Joaquin Valley (Valley) faces significant challenges in meeting National
Ambient Air Quality Standards (NAAQS). The San Joaquin Valley Air Pollution Control
District (District) has demonstrated leadership in developing and implementing
groundbreaking regulatory strategies to reduce emissions. Tough and innovative rules,
such as those for indirect source review, residential wood burning, glass manufacturing,
and agricultural burning, have set benchmarks for California and the nation.

Multiple regulatory control measures have been adopted under the District’s air quality
attainment plans that reduce particulate matter (PM) that is 2.5 microns or less in
diameter (PM2.5), including but not limited to commitments made in the 2007 Ozone
Plan, 2008 PM2.5 Plan, 2012 PM2.5 Plan, and 2013 Plan for the Revoked 1-Hour
Ozone Standard. All of these commitments serve as control measures that will reduce
emissions under the 2015 Plan for the 1997 PM2.5 Standard (2015 PM2.5 Plan).
Under the U.S. Environmental Protection Agency (EPA) policy, there is a preference for
reliance on control measures that have already been adopted. The 2015 PM2.5 Plan
regulatory control measures that have already been adopted include both stationary and
area source control measures, as well as California Air Resources Board (ARB) rules
for mobile sources.

Table C-1 below identifies the control measures that the District has already adopted
and that are contributing to attainment of the 1997 PM2.5 standard. These adopted
District rules are achieving new emissions reductions after 2012, the base year for this
plan. Even pre-2012 emissions reductions are contributing, and will continue to
contribute, to the Valley’s progress toward clean air.

Table C-1 District Regulations Contributing to Attainment of PM2.5 NAAQS

. Last Adoption/
Rule # Adopted District Rule Amendment Date
4307 | Boilers, Steam Generators, and Process Heaters—2.0 5/19/11
MMBtu/hr to 5.0 MMBtu/hr
4308 | Boilers, Steam Generators, and Process Heaters—0.075 11/14/13
MMBtu/hr to less than 2.0 MMBtu/hr
4311 | Flares 6/18/09
4320 | Advanced Emission Reduction Options for Boilers, Steam
Generators, and Process Heaters Greater than 5.0 10/16/08
MMBtu/hr
4354 | Glass Melting Furnaces 5/19/11
4702 | Internal Combustion Engines 8/18/11
4703 | Stationary Gas Turbines 9/20/07
4901 | Wood Burning Fireplaces and Wood Burning Heaters 9/18/14
4902 | Residential Water Heaters 3/19/09
4905 | Natural Gas-Fired, Fan-Type Central Furnaces 1/22/15
9310 | School Bus Fleets 9/21/06
9410 | Employer-based Trip Reduction 12/17/09
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One of the requirements for a Serious nonattainment area plan under Subpart 4 is to
demonstrate that the plan includes the best available control measures (BACM) that can
be feasibly and cost effectively implemented. EPA defines BACM as being more
stringent than reasonably available control measures (RACM), but less stringent than
the lowest achievable emission rate (LAER), which does not take into consideration the
cost effectiveness of implementing a particular control measure.’

As a Serious nonattainment area, the Valley would have until December 31, 2015 to
attain the 1997 PM2.5 standard. As demonstrated in Chapter 2 and Appendix A, the
Valley will not attain the 1997 PM2.5 standard by the attainment date and is therefore
requesting an extension of the attainment date. Under Subpart 4, EPA may grant one
extension of the attainment date of up to five years for a Serious nonattainment area
provided the attainment plan for that area satisfies several federal requirements,
including the most stringent measures (MSM) that are included in the implementation
plan of any State or are achieved in practice in any State, and can feasibly be
implemented in the area. EPA defines MSM as the, “maximum degree of emission
reduction that has been required or achieved from a source or source category in other
SIPs or in practice in other states and can be feasibly implemented in the area.” This
appendix demonstrates that the control measures in this 2015 PM2.5 Plan satisfy both
BACM and MSM requirements.

The analysis in this appendix consists of a literature review and evaluation of emission
reduction opportunities for a variety of stationary and area source categories. District
staff in multiple departments with expertise in these various sectors contributed to this
effort. The evaluations in this appendix capture relevant background information,
examine potential emission reduction opportunities for technological and economic
feasibility, and make recommendations for appropriate District actions moving forward.
This appendix reflects the comprehensive evaluation performed by the District to
examine the Valley’s various emissions sources and identify any potential BACM or
MSM for inclusion in this plan.

C.ii BACM/MSM Evaluation Process
As discussed in detail in Chapter 5, the District must demonstrate that its rules meet
both BACM and MSM requirements.

The Maricopa County PM10 nonattainment area is the only other area in the nation that
has conducted a BACM and MSM analysis. Within the technical support document
(TSD) for the Maricopa County Serious Area Nonattainment Plan,® EPA defined the
process for determining BACM and MSM. EPA noted that MSM follows the same
process for determining BACM, but with one additional step to compare the potential
MSM against the measures already adopted in the area to determine if the existing

' EPA. 1994 Addendum to the General Preamble, p. 10.

2 EPA. Technical Support Document for Maricopa County PM10 Nonattainment Area. 2001, p. 237.

% EPA. Technical Support Document (Notice of Proposed Rulemaking on the Serious Area PM-10 State
Implementation Plan for the Maricopa County PM-10 Nonattainment Area Provisions for Attaining the 24-Hour
Standard and Contingency Measures). (2001, September 14).
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measures are most stringent. Because this is the only EPA guidance available for a
Serious Nonattainment area under Subpart 4 (to evaluate BACM and MSM) at the time
of the development of this 2015 PM2.5 Plan, the District will follow this process as
summarized below:

1. Develop a detailed emissions inventory of PM2.5 sources and source categories
(Appendix B).

2. Model to evaluate the impact of various source categories on PM2.5
concentrations over the NAAQS to determine which sources are significant and
which sources are de minimis (less than significant) for the purposes of adopting
BACM and MSM* (Chapter 5).

a. ARB relative response factor (RRF) results demonstrate that the
significance levels for PM2.5, oxides of nitrogen (NOx), and oxides of
sulfur (SOx) are as follows (see Chapter 5 for the full calculations):

i. PM2.5: 1.4 tons per day (tpd) for combustion, 4.0 tpd for dust
ii. NOx: 13.1 tpd
iii. SOx: 1.0 tpd

b. To determine if a particular source category is significant for the purposes
of adopting BACM and MSM, the 2012 baseline emissions inventory for
each source category was compared to the significance thresholds above.

3. Identify potential BACM and MSM in other implementation plans or used in
practice in other states for each significant source category, and for each
measure evaluate the technological and economic feasibility for the area, as
necessary (Appendix C).

4. Compare potential BACM/MSM for each significant source category against the
control measures, if any, already adopted for that source category (Appendix C).

5. Provide for the adoption of any BACM/MSM that is more stringent than existing
similar local measures and provide for implementation as expeditiously as
practicable or, in lieu of adoption, provide a reasoned justification for rejecting the
potential MSM, i.e., why such measures cannot be feasibly implemented in the
area (Appendix C).

Using the BACM/MSM process summarized above, emission control requirements for
stationary and area source categories are evaluated to determine if they satisfy both
BACM and MSM requirements or if there are any potential technologies or practices

* EPA stated in the Maricopa County TSD that more source categories should be subject to the MSM analysis than
those subject to a BACM analysis by lowering the threshold for what is considered a de minimis source category.
What constitutes a de minimis source category for BACM is dependent upon the specific facts of the nonattainment
problem under consideration. EPA states that one means of determining an appropriate de minimis level is to
determine if applying MSM to the proposed de minimis source categories would meaningfully expedite attainment. If
it did, then the established de minimis level is too high, and if it did not, then the de minimis level is appropriate.
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that could further reduce PM2.5 and precursor emissions and prove to be
technologically and economically feasible for sources in the Valley.

C.iii Appendix C Organization and Evaluation

Each control measure evaluation includes a discussion of the rule applicability and rule
adoption/amendment history; an overview of the source category and affected sources;
an emissions inventory table for the source category; a regulatory evaluation; a
technological feasibility and cost effectiveness analysis of any other potential
BACM/MSM; and a summary of the evaluation findings. The sections below elaborate
in more detail with respect to the information included within each individual rule
evaluation.

Discussion

This section provides an overview of rule applicability, identifies what types of emissions
the rule controls, provides the rule adoption/amendment history, and discusses
additional pertinent details, as necessary. This section is not included for the source
categories where there is no current District prohibitory rule.

Source Category
This section discusses what types of units, industries, or operations are included in the
respective source category.

Emissions Inventory

Each emissions inventory table lists the annual average and wintertime average
(November through April) PM2.5, NOx, and SOx emissions for the respective source
category for the years 2012 through 2020. The data provided in this section is a
compilation of the data sources identified in the emission inventory appendix. See
Appendix B (Emission Inventory) for additional information.

This section also includes a significance discussion, which compares the emissions
from the respective source category to the applicable significance/de minimis thresholds
developed by ARB, as shown in Chapter 5 of the plan.

Hegulatory Evallation

As part of the regulatory evaluation, District rules and source categories are compared
to federal and state air quality regulations and standards, and the regulations and
standards in other air districts. The following regulations and guidelines are referenced
in the comparisons:

¢ Federal Regulations — Federal regulations include the following regulations and
guidance documents:

o Control Techniques Guidelines (CTG)°

o Alternative Control Techniques (ACT)®

® EPA. Control Techniques Guidelines. Retrieved from http://www.epa.gov/groundlevelozone/SIPToolkit/ctgs.html
® EPA. Alternative Control Techniques. Retrieved from http://www.epa.gov/groundlevelozone/SIPToolkit/ctgs.html
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o New Source Performance Standards (NSPS)’
o National Emission Standards for Hazardous Air Pollutants (NESHAP)®
o Maximum Achievable Control Technology (MACT)®

e State Regulations — Generally, state regulations are specific to mobile sources
and consumer products. However, there are some California Health and Safety
Code (CH&SC) requirements and ARB Airborne Toxic Control Measures
(ATCM)'® that apply to stationary and area sources. While most of the rules
evaluated in this 2015 PMZ2.5 Plan do not have a state regulation associated with
their source category, any relevant state guidelines are evaluated within this
section.

e Other Air Districts’ Rules — As agreed to by EPA for the 2009 RACT SIP, the
rules were also compared to analogous regulations adopted by California’s most
progressive air districts. Control strategies and measures in other air districts
and agencies include, but are not limited to the following air districts:

South Coast Air Quality Management District (SCAQMD)"

Bay Area Air Quality Management District (BAAQMD)*?

Sacramento Metropolitan Air Quality Management District (SMAQMD)
Ventura County Air Pollution Control District (VCAPCD)'

13

O O O O

All potential BACM/MSM identified through this regulatory evaluation were then
thoroughly evaluated using the following key factors, defined by EPA in the Maricopa
County TSD, to determine if potential opportunities qualify as BACM/MSM for the
Valley:

e Technological feasibility'® — This analysis determines if the new control can be
integrated with the existing controls without reducing or delaying the emission
reductions from the existing control. If it cannot, then it would not be considered

" EPA. 40 CFR 60 — Standards of Performance for New Stationary Sources (NSPS). Retrieved from
http://www.tceq.state.tx.us/permitting/air/rules/federal/60/60hmpg.html
® EPA. 40 CFR 61 — National Emission Standards for Hazardous Air Pollutants (NESHAPs). Retrieved from
http://www.tceq.state.tx.us/permitting/air/rules/federal/61/6 1hmpg.html
° EPA. 40 CFR 63 — Maximum Achievable Control Technology (MACT). Retrieved from
http://www.tceq.state.tx.us/permitting/air/rules/federal/63/63hmpg.html

California Air Resources Board (ARB). Airborne Toxic Control Measures (ATCMs). Retrieved from
http://www.arb.ca.gov/toxics/atcm/atcm.htm
™ South Coast Air Quality Management District (SCAQMD). Rules and Regulations. Retrieved from
http://www.agmd.gov/home/regulations/rules/scagmd-rule-book/table-of-contents
'? Bay Area Air Quality Management District (BAAQMD). Rules and Regulations. Retrieved from
http://www.baagmd.gov/Divisions/Planning-and-Research/Rules-and-Regulations.aspx
¥ Sacramento Metropolitan Air Quality Management District (SMAQMD). Rules and Regulations. Retrieved from
http://www.airquality.org/rules/
™ Ventura County Air Pollution Control District (VCAPCD). Rules and Regulation. Retrieved from
http://www.vcapcd.org/Rulebook/Rulelndex.htm
" EPA. (2001, June 22). Technical Support Document for Maricopa County PM10 Nonattainment Area, p. 34.
Retrieved from http://www.epa.gov/region9/air/phoenixpm/pdf/tsd.pdf.
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to be technologically feasible for the area unless the emission benefit of the new
measure is substantially greater than the existing measure.

e Economic feasibility'® — If the potential control is determined to be
technologically feasible, it is then evaluated for economic feasibility. The District
has evaluated the economic feasibility of various control measures by conducting
cost effectiveness analyses within this appendix. A cost effectiveness analysis
examines the added cost, in dollars per year, of the control technology or
technique, divided by the emissions reductions achieved, in tons per year. EPA
cautions that the threshold for economic feasibility should be addressed on a
case-by-case basis.

Additional Emission Reduction Opportunities

The District reviewed the following areas to identify any additional potential
BACM/MSM, exclusive of potential BACM/MSM evaluated in the Regulatory Evaluation
section:

e Any emission reduction opportunities identified/considered in previously adopted
District plans that were determined to be beyond reasonably available control
technology (RACT) at that time.

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

All potential BACM/MSM identified were then thoroughly evaluated for technological and
economic feasibility, as previously defined. The District reviewed staff reports and
studies from other air districts, EPA technical guidance documents, and applicable
study data from the scientific community to assist in evaluating the technological and
economic feasibility of potential BACM/MSM.

Evaluation Findings
This section provides a summary of the District’s findings based on the control measure
evaluation.

' EPA. (2001, June 22). Technical Support Document for Maricopa County PM10 Nonattainment Area, p. 34.
Retrieved from http://www.epa.gov/region9/air/phoenixpm/pdf/tsd.pdf.
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C.iv.  Ammonia Regulations

Under Subpart 4 of the federal Clean Air Act (CAA), regions are required to address
ammonia as a precursor in BACM/MSM analyses unless EPA determines that ammonia
sources do not contribute significantly to PM concentrations. As demonstrated in
Appendix A, ammonia emissions controls are not effective in significantly reducing
ambient PM2.5 concentrations and do not contribute to the Valley’s PM2.5 attainment.
As such, the District is not required to evaluate its ammonia regulations as part of the
BACM/MSM analysis for this 2015 PM2.5 Plan.

Nevertheless, the District has implemented the most stringent controls feasible for local
sources of ammonia and the Valley’s ammonia emissions have been significantly
reduced through stringent District regulations which include the following:

e Rule 4570 (Confined Animal Facilities)
¢ Rule 4566 (Organic Material Composting)
¢ Rule 4565 (Biosolids, Animal Manure, and Poultry Litter Operations)

Even though the District is not required to evaluate ammonia as part of this plan,
Section C.41 (Ammonia Controls) includes a full analysis for the above sources and
demonstrates that existing requirements meet or exceed BACM and MSM levels of
control. Therefore, even if ammonia was a significant precursor to PM2.5
concentrations in the Valley (which they are not), there are no current opportunities for
additional ammonia emission reductions.
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C.1  RULE 4103 OPEN BURNING

Discussion

The provisions of Rule 4103 apply to open burning conducted in the Valley, with the
exception of prescribed burning and hazard reduction burning, as defined in Rule 4106
(Prescribed Burning and Hazard Reduction Burning). The purpose of Rule 4103 is to
permit, regulate, and coordinate the use of open burning while minimizing smoke
impacts on the public.

Rule 4103 was originally adopted on June 18, 1992 and it has been amended several
times to incorporate state law requirements. In 2003, California Senate Bill (SB) 705
(CH&SC Section (§) 41855.5 and 41855.6) established a schedule for specific types of
agricultural material to no longer be openly burned in the field, but provided for a
postponement of the phase-out where justified by technical and economic impediments.
The air quality impacts from open burning in the Valley are of significant concern for the
District and Valley growers; as such, Valley growers have reduced open burning
through the use of sustainable agricultural practices. Those practices have contributed
to a significant reduction in PM emissions since 1992.

The historical cultural practice for disposing of agricultural materials, such as prunings
and orchard removals, is to burn the materials. Burning agricultural materials provided
an economically feasible method for the timely disposal of these materials, helped
prevent the spread of plant diseases, and controlled weeds and pests. As part of
implementing SB 705 and enhancing the effectiveness of the District’s burn reduction
efforts, in 2004 the District established the Smoke Management System (SMS), a more
refined method of authorizing or prohibiting individual burns, based on modeled smoke
impacts. Rule 4103 and the District’'s SMS have reduced the total acreage of
agricultural materials burned in the Valley to date by more than 80% since 2002.

Smoke Management System

The District uses the SMS to manage the Valley’s remaining open burning of
agricultural crops and materials. The District’s air quality forecasters incorporate
projected meteorological information and air quality statistical modeling to determine the
amount and location of agricultural burning that can be allowed without resulting in
ambient air pollutant concentrations that exceed federal health-based standards.
Through the results of this daily analysis, the SMS allows the District to manage 103
burn zones in the Valley through allocating daily burning allowances in each zone based
on local meteorology, the air quality conditions, the atmospheric holding capacity, the
amount of burning already approved in a given area, and the potential impacts on
downwind populations (see Figure C-1). This approach allows the District to better
distribute air pollutant emissions from open burning temporally and spatially, providing
flexibility of burn days for growers while minimizing the impact on the public.
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Figure C-1 Agricultural Burn Zones Defined in the District SMS

Burn Allocation Zones

103 Zones

Properly managed burning allocations under the existing District SMS ensures that air
quality and health impacts of open burning of agricultural materials, prescribed burning,
and hazard reduction burning are minimized to the fullest extent feasible. Under the
SMS, emissions within a zone are limited to levels below the exceedance threshold of
any applicable federal ambient air quality standard and burns are not allowed in zones
on days when exceedances of the federal standards are projected to occur in that zone.
Additionally, zones directly adjacent to an area where open burning is restricted are also
allocated zero emissions in an effort to reduce pollutant transport into an area with
already elevated pollutant concentrations.

During the wood-burning season from November through February, the District
implements even tighter open burning restrictions based on the daily residential wood-
burning declarations issued for the Check Before You Burn program. With the recent
amendment of Rule 4901, residential wood-burning with unregistered devices is no
longer allowed when an area’s forecasted PM2.5 concentration is expected to be
greater than or equal to 20 ug/m®. This threshold is now lower compared to past years
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when it was set at 30 pg/m®. To be consistent with the residential wood-burning
declaration, an area’s burn zones in SMS are allocated zero emissions when residential
wood-burning is prohibited in that area. Following similar procedures discussed above,
zones directly adjacent to an area where residential wood-burning is restricted are also
allocated zero emissions. Under this policy, agricultural burning is placed under tighter
control during the winter season and burning is only allowed when air quality is
expected to be below 20 pg/m®, when meteorological conditions are projected to be
conducive for pollutant dispersion, which is well below the current federal 24-hour
average PM2.5 standard of 35 pg/m?®.

Under the SMS, individuals who need to burn their agricultural waste first submit their
permit request to the District, which includes information regarding the material that
needs to be burned and the location of the burn project (see attachment for sample burn
permit). If there are positive air quality and atmospheric dispersion conditions, the
District allocates a certain amount of emissions to the applicable burn allocation zone.
The SMS will then automatically call the specified contact’s phone number to notify
them that burn allocation is available in their zone for their project. Through the phone
system, the individual can then either notify SMS that they will proceed with their burn or
hold off until another time.

Through this process, SMS is able to automatically manage and notify a large number
of stakeholders in the agricultural community on whether they can proceed with their
burn project. If there are more requests for burning than there are emissions allocated
in the system for a day, those individuals will be placed on a waiting list and given
priority when another burn window opens.

As agricultural burning projects are occurring across the Valley, District air quality
enforcement staff inspect the region to observe permitted agricultural burns to ensure
their practices conform to District regulations. In addition, on days when agricultural
burning is not permitted, enforcement staff inspect the region to ensure that un-
permitted agricultural burning is not occurring and to issue notices of violation (NOVSs),
as needed.

The continued issuance of burn permits for certain crop categories is not expected to
cause or substantially contribute to a violation of an applicable federal ambient air
quality standard because the District follows its SMS procedures.
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Emissions Inventory

Pollutant 2012 2013 2014 2015 2016 2017 2018 2019 2020
Annual Average - Tons per day

PM2.5 2.27 2.27 2.26 2.26 2.25 2.25 2.24 2.24 2.23

NOX 1.61 1.60 1.60 1.59 1.59 1.59 1.58 1.58 1.57

SOXx 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Winter Average - Tons per day

PM2.5 3.47 3.46 3.46 3.45 3.44 3.43 3.43 3.42 3.41

NOX 2.44 2.44 2.43 2.42 2.42 2.41 2.41 2.40 2.39

SOXx 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07

As previously stated, the emissions from this source category continue to decline and
contribute 5.2% of average winter NOx and 5.6% of average winter PM2.5 emitted from
stationary and area sources in the 2014 emission inventory. District regulatory efforts
have fostered significant reductions in emissions from this source category.

As detailed in Chapter 5, the significance threshold for source categories for the
purpose of evaluating the application of BACM and MSM requirements is 1.4 tons per
day (tpd) for PM2.5 combustion emissions, 13.1 tpd for NOx, and 1.0 tpd for SOx. As
identified in the above table, emissions from open burning are lower than the NOx and
SOx BACM/MSM significance thresholds. Therefore, the Clean Air Act does not require
a NOx and SOx control measure evaluation for this source category for the purpose of
satisfying BACM/MSM requirements; however, the District has still conducted a full
control measure evaluation for Rule 4103.

How does District Rule 4103 compare to federal and state rules and regulations?

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

State Regulations
The following state regulation applies to sources covered under Rule 4103:

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

The District has continued to work closely with the stakeholders to identify economically
feasible alternatives to open burning of various agricultural materials and to meet its
legal obligation under the CH&SC. To fulfill the state law requirements, the District has
implemented the requirements for most crop categories identified in CH&SC §41855.5.
In addition to those requirements, the state law authorizes the District to postpone the
burn prohibition dates for specific types of agricultural material if the District makes
three specific determinations and the Air Resources Board (ARB) concurs. The
determinations are: (1) there are no economically feasible alternatives to open burning
for that type of material; (2) open burning for that type of material will not cause or
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substantially contribute to a violation of an air quality standard; and (3) there is no long-
term federal or state funding commitment for the continued operation of biomass
facilities in the Valley or the development of alternatives to burning.

The District amended Rule 4103 in April 2010 to incorporate CH&SC requirements and
committed the District to review its determinations for any postponed crops and
materials at least once every five years. In 2010, the District also evaluated each crop
category identified in CH&SC §41855.5 to determine any technologically and
economically feasible alternatives to open burning. After working extensively with
stakeholders to understand viable alternatives to open burning and the associated
costs, the District provided recommendations for allowing or prohibiting the open
burning of agricultural material categories in the District's 2010 Final Staff Report and
Recommendations on Agricultural Burning. ARB concurred with the District’s
determinations and recommendations; however, ARB made a one-time request that the
District re-visit the 2010 findings after two years to determine if additional reductions in
open burning were feasible.

The District revisited its 2010 analysis in 2012 and submitted those findings to ARB.
The 2012 Report showed that in the two years since the 2010 Report, there had been
no significant changes in the economic feasibility of various alternatives to agricultural
burning. The amount of agricultural materials accepted at biomass facilities continued
to fluctuate based on market conditions and there were no long-term federal or state
funding commitments for the operation of biomass facilities or development of
alternatives to burning. EPA finalized approval for Rule 4103 on January 4, 2012 and
deemed this rule as at least meeting RACT requirements.’” The District most recently
reevaluated the availability of alternatives to open burning in the 2074 Reasonably
Available Control Technology Demonstration for the 8-Hour Ozone State
Implementation Plan (2014 RACT SIP). The District is committed to review its
determinations for any postponed crops and materials by December of 2015.

Current Status of Biomass Facilities

Biomass power plants in the Valley will generally accept agricultural, forestry,
construction, and urban residues. The power plants burn the material in combustors to
produce steam and the steam is then used to spin turbines to generate electricity.

Biomass power plants do not universally accept all agricultural material due to concerns
that some materials may harm power plant machinery. Several issues have been noted
concerning the types of material, such as citrus chips, that can be burned by the
biomass power plants and the amount of agricultural materials that is accepted at the
plants at any given time.

Using the orchard removal materials for fuel at the biomass power plant is currently the
most viable and cost effective alternative to open burning for growers due to available

" Revisions to the California State Implementation Plan, San Joaquin Valley Unified Air Pollution Control
District, 75 Fed. Reg. 2, pp 214-217 (2012, January 4). (to be codified at 40 CFR Part 52)
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tax credits for biomass facilities and required agricultural offsets for some biomass
power plants. However, the ability to meet the needs of the agricultural industry in a
timely and cost effective fashion is a critical factor in any action taken by the District to
address the biomass industry’s long-term viability as an alternative to open burning.
Farmers need certainty and timely removal of material so that they do not miss planting
seasons. In the past, lack of coordination and available storage for biomass fuels has
led to uncertainty as to when material would be removed from the field. This has been
a major concern of the agriculture industry. If the process is not optimized, it can
quickly result in a system that does not meet agriculture’s needs.

In addition, the reliance on biomass fuel as a primary alternative to open burning is
somewhat uncertain since there are no long-term federal or state funding commitments
for biomass facilities in the Valley. In fact, the biomass industry has indicated that given
current energy policy in California there is concern that biomass power facilities are in
jeopardy. Many biomass plants in the Valley are nearing the end of their long-term
contracts with utilities and find themselves in a position where the power that they
provide is not the type of power that utilities are seeking (base load vs. intermittent) and
that the prices being offered for new contracts are too low to support their operations.

Two biomass power plants serving the Valley have shut down due to their inability to
secure contracts with utilities at rates that are sufficient to sustain their operations.
Greenleaf Power that operates the Tracy Biomass Plant, located in Tracy, reported that
they shut down on October 31, 2014 and the Covanta facility located in Mendota was
shut down in January 2015. Initially, another Covanta facility in Delano had indicated
that they were likely to shut down, but is now reporting that they were able to secure a
one-year extension on their current utility contract at the same rate that enables them to
continue to operate.

Staff has convened a number of productive meetings with agricultural stakeholders and
representatives of the biomass industry in order to more fully understand the issues
faced by the industry and develop a common vision of the future of biomass power
amongst the stakeholders in the Valley. The meetings have been helpful in forging a
better working relationship between agriculture representatives and biomass power
producers and developing consensus on short-term and long-term solutions.

The District and representatives from agriculture and biomass industries are working to
develop and pursue specific actions with the legislative branch, utilities, Public Utility
Commission, CalRecycle, and other government agencies to help level the playing field
and allow the biomass industry to fairly compete.

In June 2014, the District’'s Governing Board adopted positions on two pieces of
legislation that impact the biomass industry. The District adopted a position in support
of AB 2363 (Dahle), which was sponsored by the biomass industry, and would make
biomass plants more competitive by fully accounting for the costs associated with
intermittent sources of renewable power (solar and wind) when comparing them to other
sources of power. AB 2363 was signed by the Governor and will begin to help level the
renewable energy playing field. The District also took a position in opposition to SB
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1139 (Hueso) that would have given preferential treatment to new geothermal power
plants by requiring that utilities purchase specified amounts of new geothermal power.
Ultimately, AB 1139 was not passed by the legislature.

The District is also working with the stakeholders, including the Federal Department of
Energy, California Energy Commission, and other partner agencies, to pursue clean
alternatives to biomass power production for agricultural waste disposal.

How does District Rule 4103 compare to rules in other air districts?

BAAQMD
e Regulation 5 (Open Burning)

The District evaluated the requirements contained within BAAQMD’s Regulation 5 and
found no requirements that were more stringent than those already in Rule 4103.
BAAQMD Regulation 5 was amended on June 19, 2013 to add new fee requirements.
The amendments did not implement any requirements more stringent than the current
requirements in District Rule 41083.

SMAQMD
e Rule 407 (Open Burning)

The District evaluated the requirements contained within SMAQMD’s Rule 407 and
found no requirements that were more stringent than those already in Rule 4103.

VCAPCD
¢ Rule 56 (Open Burning)

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

SCAQMD
e Rule 444 (Open Burning)

The District evaluated the requirements contained within SCAQMD’s Rule 444 and
found no requirements that were more stringent than those already in Rule 4103.
SCAQMD Rule 444 was amended on July 12, 2013 to include beach burning in the rule
applicability. The amendments apply to sources that do not exist within District’s
boundaries. Rule 444 also restricts burning on residential wood combustion curtailment
days. As discussed in detail above, this is a practice that has already been
implemented within the District. District Rule 4103 is still as stringent as SCAQMD Rule
444,

Evaluation Findings

The District has evaluated all potential control technologies and all control technologies
achieved in practice in another area or included in another state implementation plan.
As demonstrated above, Rule 4103 currently has in place the most stringent measures
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feasible to implement in the Valley and therefore meets or exceeds both BACM and
MSM requirements for this source category. Therefore, there are no recommendations
for additional regulatory actions for Rule 4103.

The District carefully manages agricultural burning with its SMS with even tighter open
burning restrictions based on the daily residential wood-burning declarations issued
within the Check Before You Burn program. With the recent amendment of Rule 4901,
residential wood-burning with unregistered devices is no longer allowed when an area’s
forecasted PM2.5 concentration is expected to be greater than or equal to 20 ug/m3.
This threshold is now lower compared to past years when it was set at 30 klg/m .
Burning is only allowed when air quality is forecasted to be below 20 pg/m~, which is
well below the current federal 24-hour average PM2.5 standard of 35 pg/m*. By
restricting open burning to this level, impacts to ambient air quality are significantly
minimized and are not expected to contribute to a violation of the federal PM2.5
standards. Furthermore, the District continues to consider the economic feasibility of
burning alternatives on a case-by-case basis and in accordance with the five year
evaluation period outlined in Rule 4103 with the next evaluation scheduled for 2015.

Further progress and complete phase-out of agricultural burning requires economically
feasible alternatives that do not currently exist. Subsidies or preferential utility rates for
power produced from biomass can serve as measures to enhance the economic
feasibility of this alternative. Additional research is also needed to identify other
technologically and economically feasible alternatives. A comprehensive strategy to
promote these alternatives will also help in meeting renewable power goals and
standards. As the District continues to develop new attainment plans that address
increasingly stringent federal air quality standards, the District will continue to evaluate
potential opportunities to reduce emissions from open burning in the Valley.
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Figure C-2 Sample Agricultural Burn Permit (Front Page)

San Joaquin Valley Air Pollution Control District
1990 East Gettysburg Avenue, Fresno, CA 93726
Smoke Management Program (559) 227-7143 or 1 (B00) 665-BURN (2876)
www.valleyair.org

PERMIT FOR AGRICULTURAL BURNING

SIJ;JTAEE:[; T SMS-TESTING Permit #: e
- 5 Security Code: 5252
1890 EAST GETYSBURG Expiration Date: 3 February 2017

FRESNO, CA 93726

Location and Crop List

Locatlon Crop
Number LocationDescription ({Cross Streets) Acres County Code  Material allowed to be burned
1 1590 EAST GETTYSBURG WEB TEST(A1-01) 30 FRESNO 140 *ALMOND PRUNING =20

161 * ALMOND ATTRITION

* Indicates a resfriction exists for this crop. Refer to Crop Restrictions for details.

Crop Restrictions

140: ALMOND PRUNING =20 ACRES - Pruning do not include suckers, dead or broken branches and trees, or
orchard removals, This crop code is limited to a total of 20 land acres across all agricultural operational sites per
year,

151: ALMOND ATTRITION - Attrition materials include suckers and dead or broken branches and trees, but do not
include annual prunings or orchard removals. When requesting to burn attrition materials using the automated
system, report each ton of material as one acre.

GENERAL BURN PERMIT CONDITIONS

1. Please read and follow all permit conditions. All burning shall conform to general conditions 1-14, any
site-specific conditions of this permit, and any applicable local and state regulations.

2. lgniting an open burn without first receiving a burn authorization with a confirmation number is a
violation subject to penalties. Prior to ignition, you must contact the District to obtain burn authorization
by calling (559) 227-7143 or 1 (800) 665-BURN (2876}, or accessing the District's web sile via the Internat
at www.valleyair.org. A confirmation number will be provided to you once the burn has been approved.

Please refer to the backside of this permit for additional conditions.
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(Back Page)

GENERAL BURN PERMIT CONDITIONS - Continued

3. Al ignition and burning shall comply with any special conditions given at the time of authorization. Dally
authorizations are required in cases where burning continues for more than one day. Materials and/or piles burning
for more than one day may not be moved or actively tended to promote burning without a daily autharization.

4. The permit holder is responsible for monitoring and managing the smoke created by the burn. Burning shall
cease immediately if the smoke impacts sensitive receptor areas. Active burns may be extinguished at the owner's
expeanse if it becomes necessary for public health and safety or if the burn creates a nuisance as determined by the
District or any public officer. Crealing a nuisance will result in the issuance of a Motice of Viclation to the permit holder.

5. This permit is valid only for the materials listed on the permit. The burning of any other types of materials, such
as petroleum wastes; demolition or construction debris; garbage and residential rubbish; non-agricultural vegetation;
tires; tar, wood waste; chemically treated, painted, or stained wood; or other combustible or flammable solid, liquid,
or gaseous wastes is prohibited.

6. Orchard or vineyard removals must be specifically listed on the permit and additional burn restrictions may apply.

7. Minimum material drying times are required. In cold or wet seasons or for certain crop residue it will be necassary
to extend these minimum drying times in order to facilitate burning with the least amount of smoke.

Spread rice straw 3 days Prunings and small branches 3 weeks
Rowed rice straw 10 days Large branches and trees 6 weeks

8. Materials shall be properly dried and loosely stacked to facilitate efficient combustion. Piles shall be free of
dirt, soil, and visible surface moisture in order to avoid smoldering or excessive smoke, Smoldering produces twice
the smoke and is a rule violation.

9. Burns are to be ignited by the use of approved ignition devices that will ignite the burn without the produc-
tion of black smoke. Approved ignition devices include: matches, paper, and flame producing devices (i.e. propane
or gas burners). The spraying or dousing of matarials with any accelerant such as gasoline or diesel fuel or using
other types of flammable materials (e.g. motor oil or tires) to ignite an open burn is prohibited.

10, Open burning is limited to materials produced in commercial agriculiural operations, Regardless of where
they are produced, waste materials from landscaping, family orchards, or private garden crops cannot be bumed.
Such wasle materials should be disposed of by other legal methods such as recycling, chipping, mulching, compost-
ing, or re-incorporation into the soll,

11. Materials may not be transported from one location to another for burning. Materials may only be burned at the
location where they wera produced.

12. Paper pesticide, fertilizer, and seed sacks shall only be burned in the field where they are emptied. The
burning of plastic sacks or jugs, cardboard boxes, and packing materials is prohibited. These must be disposed of
by recycling or proper waste disposal. Commercial applicators are not eligible to obtain agricultural burmn permits for
burning these and other materials under any circumstances.

13. The burn area or materials shall not be left unattended until the burn is extinguished and dead out. The law
requires the application of common sense and reasoning by persons using fire so the fire does not escape control
and do damage to others. Burning shall be attended by a sufficient number of able-bodied adults with adequate taols
and equipment to control the fire at all times, The burn shall be confined by cleared firebreaks or barriers adequate
to prevent it from ascaping control.

14. This permit may be revoked or suspended for violations of any burn permit condition, rule requirement, or if
necessary for the protection of public health and safety. Any person who violales any provision of the District’s
Rules and Regulations can be subject to significant penalties plus the costs associated with extinguishing the fire.

The issuance of this parmit shall not be construed as imposing on the issuing agency, any official, or any employee
thereof any rasponsibility whatsoever for damages incurred by the use of the permit.

Qur air quality standards are health-based standards. Please keep in mind that they exist for everyona's benafit,

For burn authorization, please call (559) 227-7143 or 1 (B00) 665-BURN (2876),
or access the District's web site via the Internet at www.valleyair.org.

Raferancs Autharity: SIVAPCD Open Burning Rule 4103, Nuisance Rule 4102, the California Heallth and Safety Code § 41852 and §
41853 of California Code of Regulations Title 17
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C.2 RULE 4104 REDUCTION OF ANIMAL MATTER

Discussion

Rule 4104 is applicable to any source operation used for the reduction of animal matter.
Adopted on May 21, 1992, primarily to control pathogens, this rule was amended for
District rule number reorganization on December 17, 1992. Rule 4104 requires 100%
VOC capture and a high level of destruction (1,200 degrees for 0.3 seconds). EPA
finalized approval for Rule 4104 on March 9, 2010 and deemed this rule as being at
least as stringent, if not more stringent than, RACT requirements.

Source Category

The reduction of animal matter includes rendering, cooking, drying, dehydration,
digesting, evaporating, and protein concentration processes. The emission control
equipment for these processes generally includes a condenser for VOC control and a
venturi scrubber or cyclone, followed by either a packed bed scrubber or a thermal
oxidizer. Blood drying facilities have additional processes controlled by cyclones and a
baghouse.

Emissions Inventory

Pollutant 2012 2013 2014 2015 2016 2017 2018 2019
Annual Average - Tons per day

2020

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

NOX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SOXx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Winter Average - Tons per day

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

NOX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SOXx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

These facilities generally use steam from a boiler (indirect-fired) or a rotary dryer (direct-
fired) for their operations, which generates NOx emissions from these combustion units.
Combustion units are regulated by other District rules; as such, those emissions are
controlled by and accounted for as a part of other District rules.

As detailed in Chapter 5, the significance thresholds for source categories for the
purpose of evaluating the application of BACM and MSM requirements are 1.4 tons per
day (tpd) for PM2.5 combustion, 13.1 tpd for NOx, and 1.0 tpd for SOx. As identified in
the above table, emissions from this source category are lower than the BACM/MSM
significance thresholds. Therefore, the Clean Air Act does not require a control
measure evaluation for this source category for the purpose of satisfying BACM/MSM
requirements; however, the District has still conducted a full control measure evaluation
for the reduction of animal matter.
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How does District Rule 4104 compare with federal and state rules and
regulations?

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

State Regulations
There are no state regulations applicable to this source category.

How does District Rule 4104 compare to rules in other air districts?

SCAQMD
e Rule 472 (Reduction of Animal Matter)

The District evaluated the requirements contained within SCAQMD’s Rule 472 and
found no requirements that were more stringent than those already in Rule 4104.

BAAQMD
¢ Regulation 12 Rule 2 (Rendering Plants)

The District evaluated the requirements contained within BAAQMD’s Regulation 12
Rule 2 and found no requirements that were more stringent than those already in Rule
4104.

SMAQMD
¢ Rule 410 (Reduction of Animal Matter)

The District evaluated the requirements contained within SMAQMD’s Rule 410 and
found no requirements that were more stringent than those already in Rule 4104.

VCAPCD
¢ Rule 58 (Reduction of Animal Matter)

The District evaluated the requirements contained within VCAPCD’s Rule 58 and found
no requirements that were more stringent than those already in Rule 4104.

Additional Emission Reduction Opportunities

Packed Bed Scrubbers

The District evaluated the potential opportunity to reduce emissions if facilities were to
replace their thermal oxidizers with packed bed scrubbers. In certain installations,
packed bed scrubbers may be more efficient at removing PM from the exhaust and
additionally do not generate NOx or SOx emissions. However, determining the
scrubber medium may take some experimenting on the part of the facility to ensure it
does not cause an increase in emissions or violate other District rules. It would also
need to be replaced periodically, adding to the cost of upkeep. Thermal oxidizers do
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not present similar issues. Also, facilities subject to Rule 4104 produce only a very
small amount of directly emitted PM2.5 and are otherwise already required to have a
high level of control for emissions. The current requirements are as stringent as
possible for these types of facilities.

Regenerative Thermal Oxidizers

The District also evaluated the potential opportunity to reduce emissions from facilities
by replacing thermal oxidizers with regenerative thermal oxidizers (RTOs) with heat
recovery, which is a current practice at some facilities in the Valley. RTO devices use
less supplementary fuel. While using less fuel may reduce NOx emissions, this is not
necessarily the case. The PM control efficiency is nearly the same for both thermal
oxidizers and RTOs, and the total NOx emissions from this category are relatively small
given that there are only a few units subject to this rule that are not already subject to
other combustion rules limiting NOx emissions. Any new units would be evaluated
through the District’s Best Available Control Technology New Source Review
requirements.

Evaluation Findings

Even though the reduction of animal matter is not a significant source of PM2.5, NOx, or
SOx in the Valley, the District has evaluated all potential control technologies and all
control technologies achieved in practice in other areas or included in other state
implementation plans. As demonstrated above, Rule 4104 currently has in place the
most stringent measures feasible to implement in the Valley and therefore meets or
exceeds both BACM and MSM requirements for this source category. As the District
continues to develop new attainment plans that address more stringent National
Ambient Air Quality Standards, the District will continue to evaluate potential
opportunities to reduce emissions from this source category in the Valley.
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C.3 RULE 4106 PRESCRIBED BURNING AND HAZARD REDUCTION BURNING

Discussion

Adopted in June 2001 and approved by EPA as a SIP amendment in February 2002, '®
Rule 4106 is applicable to all prescribed burning and to hazard reduction burning in the
wildland/urban interface within the Valley. Rule 4106 incorporated provisions made
necessary by the March 23, 2000 amendment of Title 17 of the California Code of
Regulations. Recognizing the importance of both prescribed burning and hazard
reduction burning, the purpose of Rule 4106 is to permit, regulate, and coordinate the
use of prescribed burning and hazard reduction burning while minimizing smoke
impacts on the public. Through this rule, the District has expended considerable
resources to ensure that the ignition of burn projects is only allowed when air quality
and dispersion conditions are favorable, thus lessening the health impacts on Valley
citizens and on air quality in the Valley.

Source Category

This rule is applicable to range improvement burning, forest management burning,
wildland vegetation management burning, and hazard reduction burning. Agricultural
burning, which is subject to Rule 41083, is generally done by farmers to dispose of tree
prunings, crop residue, and other agricultural materials; disease and pest control; and
orchard removal. In contrast, prescribed burning generally includes forest waste, fire
hazard reduction, rangeland management, wildlife habitat improvement, and ecosystem
(forest health) burning.

Emissions Inventory

Pollutant 2012 2013 2014 2015 2016 2017 2018 2019
Annual Average - Tons per day

2020

PM25 |076 076 |0.76 |0.76 |0.77 |0.77 |0.77 |0.77 |0.77

NOX 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07

SOXx 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Winter Average - Tons per day

PM2.5 0.88 0.88 0.88 0.88 0.89 0.89 0.89 0.90 0.90

NOX 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.11 0.11

SOXx 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

As detailed in Chapter 5, the significance thresholds for source categories for the
purpose of evaluating the application of BACM and MSM requirements are 1.4 tons per
day (tpd) for PM2.5 combustion, 13.1 tpd for NOx, and 1.0 tpd for SOx. As identified in
the above table, emissions from prescribed burning and hazard reduction burning are
lower than the BACM/MSM significance thresholds. Therefore, the Clean Air Act does

'8 67 Federal Register 39, pp. 8894-8897 (to be codified at 40 CFR Part 52). (2002, February 27). Revisions to the
California State Implementation Plan, San Joaquin Valley Unified Air Pollution Control District. Retrieved from
https://www.federalreqgister.gov/articles/2002/02/27/02-4526/revisions-to-the-california-state-implementation-plan-san-
joaquin-valley-unified-air-pollution.
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not require a control measure evaluation for this source category for the purpose of
satisfying BACM/MSM requirements; however, the District has still conducted a full
control measure evaluation for prescribed burning and hazard reduction burning.

How does District Rule 4106 compare with federal and state rules and
regulations?

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

State Regulations
There are no state regulations applicable to this source category.

How does District Rule 4106 compare to rules in other air districts?

SCAQMD
e Rule 444 (Open Burning)

The District evaluated the requirements contained within SCAQMD’s Rule 444 and
found no requirements that were more stringent than those already in Rule 4106.

BAAQMD
e Regulation 5 (Open Burning)

The District evaluated the requirements contained within BAAQMD’s Regulation 5 and
found no requirements that were more stringent than those already in Rule 4106.

SMAQMD
e Rule 501 (Agricultural Burning)

The District evaluated the requirements contained within SMAQMD’s Rule 501 and
found no requirements that were more stringent than those already in Rule 4106.

VCAPCD
¢ Rule 56 (Open Burning)

The District evaluated the requirements contained within VCAPCD’s Rule 56 and found
no requirements that were more stringent than those already in Rule 4106.

Placer County APCD (PCAPCD)
e PCAPCD Rule 301 (Nonagricultural Burning Smoke Management)

The District evaluated the requirements contained within PCAPCD Rule 301 and found
no requirements that were more stringent than those already in Rule 4106.
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e PCAPCD Rule 303 (Prescribed Burning Smoke Management)

The District evaluated the requirements contained within PCAPCD Rule 303 and found
no requirements that were more stringent than those already in Rule 4106.

Additional Emission Reduction Opportunities

Prescribed Burning Emission Reduction Opportunities

Land Management Agencies (LMASs) are the agencies that regularly conduct prescribed
burning operations. Since the adoption of Rule 4106, the District has developed
cooperative relationships with the LMAs. Through this cooperation, the District advises
the LMAs on which days would be the most conducive for igniting a burn project, based
on air quality and meteorological conditions. The District continues to work with LMAs
to identify favorable burning conditions with the goal of completing a maximum number
of prescribed burning projects while minimizing air quality impacts. This collaborative
effort ensures that the ignition of burn projects occurs when air quality and dispersion
conditions are favorable, thus lessening the impacts on air quality in the Valley.
Potential opportunities to reduce emissions from prescribed burning include the
mechanical removal of the materials, firebox air curtain burners, and management of
wild fires.

Mechanical Removal of Materials

One potential option to reduce burning materials would be to physically remove material
from a project site. As these locations are not near roadways, it is often not practical or
possible to bring mechanical equipment to remote and dense forest lands to collect and
remove the material. Additionally, mechanical removal is much more expensive for the
LMAs, who are already subject to budgeting restrictions, to reduce the fuels in an area
as compared to burning. Mechanical removal of materials from forest areas is not
technologically or economically feasible.

Firebox Air Curtain Burners

Assuming that a LMA could mechanically remove all of the material from a project burn
site and that the material was placed in piles and prepared for burning, an alternative to
open burning would be to use a firebox air curtain burner. A firebox air curtain burner is
a device that circulates large volumes of air over a burning fire in an open topped fire
proof metal box. When compared to open burning, firebox air curtain burners have
been shown to greatly reduce PM and carbon dioxide emissions; however, the potential
NOx emissions compared to open burning have not been fully evaluated yet. Because
the Valley is a NOx-limited area, more research on the technology is needed to verify
that there would be potential NOx emission reductions by switching from open burning
practices to the use of firebox air curtain burners.

Wildfires

Often, primarily during the warm summer months, wildfires are naturally ignited through
lightning strikes from passing storms. These wildfires have the potential to produce
significant emissions and heavily impact residents within the Valley. When these
wildfires occur, the District works with the responsible LMA in managing the fire as the
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dispersion and air quality conditions fluctuate. This cooperation allows the LMA to be
more aggressive with the fire when meteorological conditions are favorable and more
defensive when the conditions are poor. The District will continue to use the tools
available to guide the activities of LMAs when wildfires occur, and is continuously
seeking opportunities to work with LMAs to improve the management of these fires in
order to reduce emissions and impacts to Valley residents.

Hazard Reduction Burning Emission Reduction Opportunities

Hazard reduction burning is used exclusively by landowners in the wildland/urban
interface within the foothill and mountain regions in the State Responsibility Areas,
which comprise about 20% of the total land area in the Valley. Section 4291 of the
California Public Resources Code (CPRC) states that structures must maintain a
defensible perimeter of 100 feet in all directions; this defensible perimeter is commonly
created through the clearing of vegetation. Although Section 4291 does not require it,
most of this vegetation is burned because it is less expensive, faster, and more
convenient than other options. Potential opportunities evaluated below include the
reorganization of hazard reduction zones and alternatives to burning the vegetation.

Reorganization of Hazard Reduction Zones

Under Rule 4106, hazard reduction burning is only allowed when the District forecasts
favorable air quality and dispersion conditions. Currently this forecast is based on a
county-by-county basis, with appropriate elevation breaks. As an improvement to this
zone system, and similar to agricultural burning, the Valley could be separated into
smaller hazard reduction zones to provide more effective smoke management.
Managing the allowance of hazard reduction burning under this type of scheme also has
the potential to limit smoke impacts on residents. Establishing this type of management
system would not cause an increase in costs for landowners, making this a cost
effective opportunity. However, emissions reduced, if any, would be minimal, since the
burning would still occur, just on different days when conditions are favorable.

Alternatives to Burning

As an alternative to the open burning of the vegetation, the District could encourage
alternative methods like chipping or burn boxes through grant programs targeted at
communities that regularly conduct hazard reduction burning.

1. Chipping
One potential alternative to the open burning of material is to use a chipper to break
down the material into small pieces suitable for landscaping, dust control cover, or
biomass burning. Evaluation of this alternative option revealed that chippers are not
a viable alternative. The requirement by the CPRC to maintain a defensible
perimeter of 100 feet is enforced annually; therefore, the organic materials to be
cleared and disposed of consist of leaves, pine needles, weeds, and some small
brush, all of which are not acceptable materials for wood chippers.
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2. Firebox Air Curtain Burners
Another potential opportunity examined is the feasibility of usage of a firebox air
curtain burner, which was described earlier. Again, this is not a feasible option for
the Valley because the potential NOx emission reductions have not been verified.

3. Biomass Removal Program
A potential opportunity to reduce emissions from hazard reduction burning would be
by removing the biomass from the area and sending it for combustion at a biomass
plant, similar to a pilot program implemented by the PCAPCD in 2007. The pilot
program in Placer County was evaluated below to determine feasibility for
implementation in the Valley.

PCAPCD Program

PCAPCD implemented a “Biomass Box” program beginning in the spring of 2007 to
collect and utilize biomass that would traditionally be collected and burned as a part
of hazard reduction efforts, for use as fuel for producing energy. The program,
funded with a grant from PCAPCD, collected the biomass by distributing 20 to 40
foot industrial containers throughout participating communities in the county. When
full, the containers were transported to another location where the materials were
grinded into useable fuel that biomass energy companies could accept. The
chipped biomass was then loaded onto larger trucks and hauled to one of two
biomass facilities.

Figure C-3 Image of a Typical 40' Biomass Box Used in Placer County in 2007

The final report by PCAPCD that evaluated this pilot program documented that from
an emissions reductions standpoint the project was a success, with net air pollution
reductions at 88.6%, including 24.7 tons of particulates and 4.0 tons of NOx reduced
at a cost of $80,000. Based on the perceived success of this study, the District
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evaluated this pilot program for potential emissions reductions and feasibility of
implementation in the Valley.

Hazard reduction in Placer County is overseen by the Placer County Biomass
Program with help from local fire departments and land managers. The Placer
County Biomass Program and PCAPCD confirmed that the community biomass bins
are no longer prominently used. The program was initially designed to change the
culture of hazard reduction burning by providing an alternative to burning. However,
the bin program proved to have many complications that rendered it an ineffective
program. One issue was that residents were disposing of items other than biomass
into the bins. This caused problems for the chippers and produced less than ideal
fuel for biomass plants. Additionally, PCAPCD determined that the transport of
biomass bins any further than 30 miles round trip was cost prohibitive. '

A few biomass bins were still in use as of 2013, but only in communities that
explicitly requested them following the 2007 pilot project. PCAPCD determined that
there are more cost effective options for removing residential biomass then using
community biomass bins, such as using mobile chippers to provide residents with a
low cost “curb side” chipping service. The chipped biomass is blown back onto the
property for use as mulch or as a dust suppressant. The program is supported in
part by grants from Placer County Resource Conservation District, Placer County
Sheriff’s Department, PCAPCD, and Calfire. As stated above, chipping is not a
feasible option to implement in the Valley.

Evaluation Findings

Even though prescribed burning and hazard reduction burning are not a significant
source of PM2.5, NOx, or SOx in the Valley, the District has evaluated all potential
control technologies and all control technologies achieved in practice in other areas or
included in other state implementation plans. As demonstrated above, Rule 4106
currently has in place the most stringent measures feasible to implement in the Valley
and therefore meets or exceeds both BACM and MSM requirements for this source
category. As the District continues to develop new attainment plans that address more
stringent National Ambient Air Quality Standards, the District will continue to evaluate
potential opportunities to reduce emissions from prescribed burning and hazard
reduction burning in the Valley.

19 Storey, B., Biomass Program Manager, Placer County Executive Office, Personal Communication.
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C.4 RULE 4203 PARTICULATE MATTER EMISSIONS FROM THE
INCINERATION OF COMBUSTIBLE REFUSE

Discussion

Rule 4203 is applicable to any person, operation, facility, incinerator, or equipment used
to dispose or process combustion refuse. The rule limits the concentration of particulate
matter emissions based on process weight rates, and prohibits the discharge of visible
emissions. Rule 4203 was adopted on May 21, 1992 and subsequently amended for
District rule number reorganization on December 17, 1992.

Source Category

There are currently 3 facilities in the Valley subject to Rule 4203. Units subject to this
rule already meet BACT level requirements, which require the mitigation of air pollution
to the maximum degree achievable using control technologies like baghouses and lime
scrubbers.

Emissions Inventory

Pollutant 2012 2013 2014 2015 2016 2017 2018 2019
Annual Average - Tons per day

2020

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

NOX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SOXx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Winter Average - Tons per day

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

NOX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SOXx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

As detailed in Chapter 5, the significance threshold for source categories for the
purpose of evaluating the application of BACM and MSM requirements is 1.4 tons per
day (tpd) for PM2.5 combustion. As identified in the above table, emissions from the
incineration of combustible refuse are lower than the BACM/MSM PM2.5 significance
threshold. Therefore, the Clean Air Act does not require a control measure evaluation
for this source category for the purpose of satisfying BACM/MSM requirements;
however, the District has still conducted a full control measure evaluation for the
incineration of combustible refuse.

How does District Rule 4203 compare with federal and state rules and
regulations?

Federal Regulations

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

How does District Rule 4203 compare to rules in other air districts?
There are no analogous rules for this source category in BAAQMD.

SCAQMD
e Rule 473 (Disposal of Solid and Liquid Wastes)

The District evaluated the requirements contained within SCAQMD’s Rule 473 and
found no requirements that were more stringent than those already in Rule 4203.

SMAQMD
e Rule 407 (Open Burn)

The District evaluated the requirements contained within SMAQMD’s Rule 407 and
found no requirements that were more stringent than those already in Rule 4203.

VCAPCD
e Rule 57 (Incinerators)

The District evaluated the requirements contained within VCAPCD’s Rule 57 and found
no requirements that were more stringent than those already in Rule 4203.

Evaluation Findings

Even though particulate matter emissions from the incineration of combustible refuse
are not a significant source of PM2.5 in the Valley, the District has evaluated all
potential control technologies and all control technologies achieved in practice in other
areas or included in other state implementation plans. As demonstrated above, Rule
4203 currently has in place the most stringent measures feasible to implement in the
Valley and therefore meets or exceeds both BACM and MSM requirements for this
source category. As the District continues to develop new attainment plans that
address more stringent National Ambient Air Quality Standards, the District will continue
to evaluate potential opportunities to reduce emissions from the incineration of
combustible refuse in the Valley.
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C.5 RULE 4204 COTTON GINS

Discussion

Adopted on February 17, 2005, Rule 4204 is intended to reduce particulate emissions
from cotton ginning facilities operating within the Valley. The implementation of this rule
has achieved 0.79 tpd of PM10 reductions from this source category. EPA finalized
approval of Rule 4204 on November 9, 2006 and deemed this rule as meeting
established RACT standards.

The 2003 PM10 Plan identified cotton gins as a significant source of PM10 emissions in
the Valley. The federal CAA requires air districts designated as Serious nonattainment
for PM10 to implement BACM, including BACT, on significant stationary and area
sources of PM10 and PM10 precursors. Although many gins in the Valley were already
retrofitted with 1D3D high-efficiency cyclones, considered BACT, the District developed
Rule 4204 to assure that all cotton gins met BACT requirements at the earliest
practicable date.

Source Category

There are two types of cotton gins: saw and roller. A saw gin is commonly used for
short fiber cotton where the cotton is pulled across knifed edges to remove seeds and
trash. A roller gin is instead used for long fiber cotton and the cylinders or rollers carry
the cotton across screens or perforated metal where the trash is removed. Throughput
for saw gins can be higher than that of a roller gin, but a roller gin produces a higher
quality end-product.

Modern ginning uses pneumatic conveyance, in the form of fans blowing air, which
moves the cotton gin material. Particulate matter emissions are the unwanted by-
products of this otherwise very efficient means of transferring massive quantities of
cotton gin material from one process to the next process, such as from unloading to
drying and cleaning. PM emissions from cotton ginning facilities occur mostly during a
three-month period from October to December, the time of year during which the
Valley’s ambient PM concentrations are highest.

Cotton ginning, the process of separating the lint from the seed, has evolved from a
labor-intensive process capable of producing small quantities of cotton to a highly
efficient industry producing millions of bales. With this increase in production came the
problem of how to handle the debris made up of plant and soil material that comes from
machine harvesting the cotton. Since cotton gins use large quantities of air for
conveying, the use of cyclones for air pollution abatement was a logical choice.

Cotton gins are regulated through a combination of permit conditions and other
prohibitory rules aside from Rule 4204. Permit conditions cite Rules 1070, 2201, 4101,
4102, 4201, and 4202 as the regulatory basis for cotton gins:

e Rule 1070 requires the keeping of daily records, which are available for District
inspection upon request.
¢ Rule 2201 covers the following areas:
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a. Type of cyclones or other control devices for specific exhaust points.
b. Allowable PM10 emission rate for the cotton gins as an integrated system
and allowable PM10 emission rate for specific exhaust points.
c. Bale throughput in bales/day or bales/season.
¢ Rule 4101 prohibits the discharge into the atmosphere of air contaminants for a
period or periods aggregating more than three minutes in any one hour, which is
as dark as or darker than Ringelmann 1 or 20% opacity.
¢ Rule 4102 prohibits the release of air contaminants that causes a public
nuisance.
¢ Rule 4201 limits particulate matter emissions concentration to 0.1 grains/dscf or
less.
¢ Rule 4202 limits particulate matter emissions by establishing allowable emission
rates based on process weights.

Emissions Inventory

Pollutant 2012 2013 2014 2015 2016 2017 2018 2019
Annual Average - Tons per day

2020

PM2.5 0.22 0.22 0.23 0.22 0.22 0.23 0.23 0.24 0.24

NOX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SOXx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Winter Average - Tons per day

PM25 | 034 (035 [035 [035 035 |0.36 |036 |037 |0.37

NOXx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SOXx 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

As detailed in Chapter 5, the significance thresholds for source categories for the
purpose of evaluating the application of BACM and MSM requirements are 1.4 tons per
day (tpd) for PM2.5 combustion, 13.1 tpd for NOx, and 1.0 tpd for SOx. As identified in
the above table, emissions from cotton gins are lower than the BACM/MSM significance
thresholds. Therefore, the Clean Air Act does not require a control measure evaluation
for this source category for the purpose of satisfying BACM/MSM requirements;
however, the District has still conducted a full control measure evaluation for cotton
gins.

How does District Rule 4204 compare with federal and state rules and
regulations?

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

State Regulations
There are no state regulations applicable to this source category.
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How does District Rule 4204 compare to rules in other air districts?
There are no analogous rules for this source category in SCAQMD, BAAQMD,
SMAQMD, or VCAPCD.

Other Analogous Rules
¢ New Mexico Administrative Code 20.2.66.1 (Cotton Gins)

The District evaluated the requirements contained within New Mexico Administrative
Code 20.2.66.1 and found no requirements that were more stringent than those already
in Rule 4204.

e Louisiana Department of Environmental Quality, Title 33 (Environmental Regulatory
Code), Part Ill (Air)

The District evaluated the requirements contained within Louisiana Department of
Environmental Quality, Title 33 and found no requirements that were more stringent
than those already in Rule 4204.

¢ North Carolina Administrative Code Title 15A, Subchapter 2D, Section .0542
(Control of Particulate Emissions from Cotton Ginning Operations)

The District evaluated the requirements contained within North Carolina Administrative
Code Title 15A, Subchapter 2D, Section .0542 and found no requirements that were
more stringent than those already in Rule 4204.

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

The District evaluated the requirements contained within South Carolina Regulation 61-
62.5, Standard No. 4, Section V and found no requirements that were more stringent
than those already in Rule 4204.

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

The District evaluated the requirements contained within South Carolina Regulation 61-
62.5, Standard No. 4, Section V and found no requirements that were more stringent
than those already in Rule 4204.

e Texas Commission on Environmental Quality, Air Quality Standard Permit for Cotton
Gin Facilities and Cotton Burr Tub Grinders

The District evaluated the requirements contained within the above rules and found no
requirements that were more stringent than those already in Rule 4204.
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Additional Emission Reduction Opportunities

Research and PM2.5 Fraction

Research was completed in 2013 by the United States Department of Agriculture
Agricultural Research Service (USDA-ARS), in partnership with cotton associations,
EPA, ARB, and the District to measure actual PM10 and PM2.5 emissions from stack
sources and fugitive emissions in and around several ginning facilities. This research
provided emission factors for comparison to previous estimations that are included in
emission inventories and provided data for both types of cotton gins currently in use in
California. This project was designed to measure emissions from facilities with current
emissions control technologies in place and to improve emissions estimations by
measurement with the highest quality methods and instruments. The project was not
designed to evaluate new technologies or measures to further reduce

emissions. Results for the seven gins that were sampled for the project indicate the
estimated ratio of PM2.5 to PM10 is approximately 16%.2° This fraction of PM2.5 to
PM10 is lower than indicated in the emissions inventory currently being used. Future
research will include particle size analysis of EPA Method 17 samples, and modeling to
compare model output and ambient sampling data and develop suggested modeling
corrections.

1D3D Cyclones with Expansion Chamber

Currently, all cotton gins in the Valley are required to operate using a 1D3D cyclone.
About two thirds of the 1D3D cyclones used in the Valley have an expanded chamber
outlet. Research has shown that an expansion chamber allows for more flow since it is
not as narrow. In initial tests, a larger D/3 size expanded chamber exit produced PM10
emissions that were about 8% lower than those resulting from use of the standard,
small-diameter (D/4) exit.?' However, there is no completed research indicating the
fraction of PM2.5 emitted or the effectiveness of reducing PM2.5 by installing an
expanded chamber. Since 1D3D cyclones are already required by the current rule, and
there is no definitive data to verify the effectiveness in reducing PM2.5 emissions with
an expansion chamber, this is not a feasible opportunity to reduce emissions.

Loadout

Rule 4204 currently requires wind screens for loadout. Two potential opportunities to
reduce emissions through control options to capture PM10 emissions from the truck
loading operation were identified as follows: 1) venting the loadout area to pre-cleaning
cyclones and a baghouse; and 2) venting the receiving pit to a 1D-3D cyclone. While it
is technologically feasible to enclose the loadout area and receiving pits and vent to the
respective control devices, the District's BACT Guideline 5.1.8 has found those options
to not be cost effective. This analysis was calculated according to PM10 emission
factors and again, the PM2.5 fraction is unknown at this time.

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

2" Baker R.V. and Hughs S.E. (1998). Influence of Air Inlet and Outlet Design and Trash Exit Size on 1D3D Cyclone
Performance. Transactions of the ASAE, vol. 42(1): 17-21.
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Mechanical Conveyance

Mechanical conveyance for the main trash handling system could be a potential
opportunity to reduce emissions, but it has only been demonstrated as feasible for
newly constructed or rebuilt cotton gins. Mechanical conveyance almost entirely
eliminates emissions from cotton gin trash handling exhaust streams, which were
previously moved pneumatically. The cotton gin trash handling systems only comprise
a fraction of the emissions that are released from the full cotton ginning process. Newer
or rebuilt cotton gins are able to accommodate a mechanical conveyance system since
they are able to design the cotton gin around the equipment and space needed.
Operators that have installed a mechanical conveyance system for their cotton gin have
had to build a lower floor, below the main level containing the major cotton gin
equipment, to house the mechanical conveyors. Therefore, as confirmed by industry
representatives and equipment manufacturers, it is not technologically feasible to retrofit
existing cotton gins with mechanical conveyance systems to replace existing trash
handling equipment. Additionally, any new facilities would trigger New Source Review
requirements and would be required to implement BACT level controls.

Plenum Chambers

Plenum chambers are in use at a number of cotton gins in the Valley. Plenum
chambers are placed upstream of selected cyclones to remove large trash. Studies
have been inconclusive in demonstrating an increase in PM control efficiency with the
utilization of a plenum chamber. Most cotton ginning facilities that have installed
plenum chambers are using those devices to reduce wear and tear on the cyclones,
thus prolonging the life of the cyclones, and not for increased PM controls.

Evaluation Findings

Even though cotton gins are not a significant source of PM2.5, NOx, or SOx in the
Valley, the District has evaluated all potential control technologies and all control
technologies achieved in practice in other areas or included in other state
implementation plans. As demonstrated above, Rule 4204 currently has in place the
most stringent measures feasible to implement in the Valley and therefore meets or
exceeds both BACM and MSM requirements for this source category. As the District
continues to develop new attainment plans that address more stringent National
Ambient Air Quality Standards, the District will continue to evaluate potential
opportunities to reduce emissions from cotton gins in the Valley.
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C.6 RULE 4301 FUEL BURNING EQUIPMENT

Discussion

Rule 4301 was last amended in 1992 and applies to all types of fuel burning equipment,
except air pollution control equipment. The purpose of this rule is to limit emissions of
air contaminants from fuel burning equipment by specifying maximum emission rates for
SOx, NOx, and PM (identified in the rule as combustion contaminant emissions). EPA
finalized approval of the 1992 amendments to Rule 4301 on May 18, 1999 and deemed
this rule as being at least as stringent as established RACT requirements.

Source Category

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

Emissions Inventory
There is no emissions inventory specific to Rule 4301; see Rules 4306, 4307, 4308,
4309, 4352, and 4703 for the individual emissions inventories.

How does District Rule 4301 compare with federal and state rules and
regulations?

Facilities subject to Rule 4301 are subject to various state rules and federal
requirements, such as CTG, ACT, NSPS, NESHAP, and MACT. However, as
previously mentioned, several District rules have superseded Rule 4301 with more
stringent requirements. Comparisons of those District rules to the applicable federal
and state rules are discussed within those control measure evaluations.

How does District Rule 4301 compare to rules in other air districts?
There are no analogous rules in BAAQMD, SMAQMD, and VCAPCD.

SCAQMD
e Rule 474 (Fuel Burning Equipment—Oxides of Nitrogen)

The District evaluated the requirements contained within SCAQMD’s Rule 474 and
found no requirements that were more stringent than those already in Rule 4301.

Evaluation Findings

District Rule 4301 alone cannot be considered to fulfill BACM/MSM requirements for
this source category. The NOx requirements of this rule have been superseded by the
requirements of other District rules that satisfy BACM/MSM for fuel burning equipment
since all units subject to Rule 4301 are subject to a more specific NOx rule discussed
elsewhere in this appendix. See the control measure evaluations for Rules 4306, 4307,
4308, 4309, 4352, and 4703.
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C.7 RULE 4306 AND RULE 4320 ADVANCED EMISSION REDUCTION
OPTIONS FOR BOILERS, STEAM GENERATORS, AND
PROCESS HEATERS GREATER THAN 5.0 MMBTU/HR

Discussion

Rules 4306 and 4320 apply to any gaseous fuel or liquid fuel fired boiler, steam
generator, or process heater with a total rated heat input greater than 5 million British
thermal units per hour (MMBtu/hr). The purpose of these rules is to limit NOx and
carbon monoxide (CO) emissions from boilers, steam generators, and process heaters
of this size range.

Rule 4320 is the third generation rule for this source category. The first District rule for
this source category, Rule 4305 (Boilers, Steam Generators, and Process Heaters),
was adopted on December 16, 1993. Rule 4305 was superseded by Rule 4306
(Boilers, Steam Generators, and Process Heaters — Phase 3) on September 18, 2003 to
implement a NOx control measure from the District’'s ozone and PM10 attainment plans,
lowering the NOx emissions limits in Rule 4305. Since adoption, Rule 4306 has been
amended twice.

The amendment of Rule 4306 in October 2008 was initially proposed to lower the NOx
emission limit from 9 ppmv to 6 ppmv for units greater than 20 MMBtu/hr. It was
determined that the proposed NOXx limits could be accomplished by using selective
catalytic reduction (SCR) or a combination of SCR and ultra-low NOx burners (ULNBSs),
thus making the lower limits technologically feasible. However, through the public
workshop process and additional research it was also determined that most of the units
subject to Rule 4306 have undergone several generations of NOx controls, and
consequently, certain applications of SCR may not be cost effective and/or
technological infeasible because of physical limitations. Therefore, the lower NOx limits
were included in new Rule 4320 and an option was provided in the rule that allows for
the payment of an annual emissions fee based on total actual emissions, rather than
installation of additional NOx controls. These fees are used by the District to achieve
cost effective NOx reductions through District incentive programs, the District’s
Technology Advancement Program, and other routes. The previous versions of Rule
4305 and 4306 combined with the implementation of Rule 4320 achieve approximately
96% control of NOx emissions from this source category.

The implementation of Rule 4320 does not substitute the requirements of Rule 43086,
but enforces requirements supplementary to Rule 4306. As such, this evaluation is
applicable to both Rule 4306 and Rule 4320.

Source Category

Facilities with units subject to this rule represent a wide range of industries, including
but not limited to electrical utilities, cogeneration, oil and gas production, petroleum
refining, manufacturing and industrial processes, food and agricultural processing, and
service and commercial facilities.

C-35 Appendix C: BACM and MSM for Stationary and Area Sources
PROPOSED 2015 Plan for the 1997 PM2.5 Standard



San Joaquin Valley Unified Air Pollution Control District March 17, 2015

To recognize the operational and technical differences between different types of
equipment subject to Rules 4306 and 4320, the different equipment types were
separated into several major categories, with different requirements, including the
following:

¢ Units with a total rated heat input greater than 5.0 MMBtu/hr to 20.0 MMBtu/hr

¢ Units with a total rated heat input greater than 20.0 MMBtu/hr

¢ Qilfield steam generators of all ratings and fuel types

¢ Refinery units of all ratings and fuel types

e Low-use units limited by a Permit to Operate to an annual heat input greater than
1.8 billion Btu/year but less than or equal to 30 billion Btu/year

e Units at a wastewater treatment facility using less than 50% PUC quality fuel

e Small specialty units operated by a small producer

Emissions Inventory

Pollutant 2012 2013 2014 2015 2016 2017 2018 2019 2020
Annual Average - Tons per day

PM2.5 1.27 1.25 1.23 1.21 1.19 1.17 1.14 1.13 1.10

NOX 1.93 1.83 1.72 1.61 1.56 1.51 1.46 1.41 1.36

SOXx 0.60 0.59 0.24 0.24 0.23 0.23 0.23 0.22 0.22
Winter Average - Tons per day

PM2.5 1.25 1.24 1.21 1.19 1.17 1.15 1.13 1.11 1.09

NOX 1.88 1.78 1.68 1.57 1.51 1.47 1.42 1.38 1.32

SOXx 0.58 0.57 0.24 0.23 0.23 0.23 0.22 0.21 0.21

As detailed in Chapter 5, the significance thresholds for source categories for the
purpose of evaluating the application of BACM and MSM requirements are 1.4 tons per
day (tpd) for PM2.5 combustion emissions, 13.1 tons per day (tpd) for NOx, and 1.0 tpd
for SOx. As identified in the above table, emissions from boilers, steam generators, and
process heaters greater than 5.0 MMBtu/hr are lower than the BACM/MSM significance
thresholds. Therefore, the Clean Air Act does not require a control measure evaluation
for this source category for the purpose of satisfying BACM/MSM requirements;
however, the District has still conducted a full control measure evaluation for this source
category.

How does District Rule 4306/4320 compare with federal and state rules and
regulations?

Federal Regulations
There are no EPA CTG requirements for this source category.

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

e EPA-453/R-93-022 (Alternative Control Techniques Document — NOx Emissions
from Industrial/Commercial/Institutional Boilers)

The District evaluated the requirements contained within the ACT for NOx Emissions
from Industrial/Commercial/Institutional Boilers and found no requirements that were
more stringent than those already in Rules 4306 and 4320.

e EPA-453/R-93-023 (Alternative Control Techniqgues Document — NOx Emissions
from Utility Boilers)

The District evaluated the requirements contained within the ACT for NOx Emissions
from Utility Boilers and found no requirements that were more stringent than those
already in Rules 4306 and 4320.

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

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

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

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

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

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

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

40 CFR 63 Subpart DDDDD was amended on January 31, 2013 to include new
emission limits for PM, CO, and total selective metals (TSM), replace numeric dioxin
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emission limits with work practice standards, add new subcategories of facilities, and
add alternative monitoring approaches for compliance with the PM limit. The PM limit in
District Rule 4320 is more stringent for liquid fuels because it only allows liquid fuels to
be burned during PUC quality natural gas curtailment periods. It is equivalent to
DDDDD for all gasses burned except for gasses exceeding 40 ug/m?® of mercury.

The District evaluated the requirements contained within the above NESHAP and found
no requirements that were more stringent than those already in Rules 4306 and 4320.

State Regulations
There are no state regulations applicable to this source category.

How does District Rule 4306/4320 compare to rules in other air districts?

SCAQMD
¢ Rule 1146 (Emissions of Nitrogen from Industrial, Institutional, and Commercial
Boilers, Steam Generators, and Process Heaters)

SCAQMD Rule 1146 was amended on November 1, 2013 to include rule language
clarifications and revisions to address SIP creditability issues. None of the amendments
affected emissions reductions.

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

BAAQMD
e Regulation 9 Rule 7 (Nitrogen Oxides and Carbon Monoxide from Industrial,
Institutional and Commercial Boilers, Steam Generators and Process Heaters)

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

e Regulation 9 Rule 10 (Nitrogen Oxides and Carbon Monoxide from Boilers, Steam
Generators and Process Heaters in Petroleum Refineries)

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

SMAQMD
e Rule 411 (NOx from Boilers, Process Heaters and Steam Generators)

The District evaluated the requirements contained within SMAQMD’s Rule 411 and
found no requirements that were more stringent than those already in Rules 4306 and
4320.
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VCAPCD
e Rule 74.15 (Boilers, Steam Generators and Process Heaters)

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

Additional Emission Reduction Opportunities

Over the years, the District has adopted numerous generations of rules and rule
amendments for boilers greater than 5 MMBtu/hr that have significantly reduced NOx
and PM emissions from this source category. The emissions inventory for NOx from
these boilers has dropped from 40.2 tpd in 1993 to 1.61 tpd in 2015. As part of these
regulatory efforts, hundreds of boilers in the Valley have been equipped with the best
available NOx and PM control technologies. Given the significant effort already made to
reduce emissions from this source category, there are little remaining opportunities for
obtaining additional emissions reductions.

Low Temperature Oxidation

The District researched emerging technologies that may have the potential to reduce
emissions. A Low Temperature Oxidation (LTO) System was installed at a dairy in the
SCAQMD and was able to reach NOx limits between 1.0- 3.2 ppmv for loads 4.1-13
MMBtu/hr. The LTO system utilizes ozone to oxidize and control various pollutants,
including NOx. According to the SCAQMD BACT database information, capital and
installation costs ranged from $360,000 - $400,000 for the LTO system when it was
installed in 1997.22 Installation within the South Coast region was heavily subsidized
with government funding and the installation costs appear cost prohibitive for an
installation that is not subsidized. In addition, the LTO system is classified as “Other
Technologies” in the SCAQMD BACT guidelines, which means that the technology has
not met the achieved in practice (AlP) criteria of six months of continuous operation at a
minimum of 50% operating capacity and does not qualify as the lowest achievable
emission rate (LAER). Since the technology has not been achieved in practice and cost
prohibitive without significant subsidies, this is not a feasible opportunity at this time.

EMx

The District researched the potential for emissions reductions through EMx, the second
generation of the SCONOX technology that is a post-combustion control that reduces
NOx, SOx, CO, and volatile organic compound (VOC) emissions. This technology has
not been AIP in the District and there is no available data that indicates that SCONOx or
EMx has been installed on boilers even though the manufacturer’s website states that
the technology is transferrable to industrial boilers. Based on research of the best
available controls from EPA and other air districts, the SCONOx and EMx systems have
only been utilized by power plants for control of turbine emissions. In fact, cost
effectiveness analyses conducted by the District for the installation of SCONOx/EMx

22 South Coast Air Quality Management District. (2012). SCAQMD Best Available Control Technology (BACT)
Database.
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units on large power plant turbine installations within the Valley have been found to not
be cost effective. Given the high cost effectiveness demonstrated for turbines and lack
of demonstrated practice with boilers, this technology is not feasible or cost effective for
reducing emissions from this category.

PM2.5 Limits for Alternative Fuels

The majority of boilers (5 MMBtu/hr) in the Valley combust Public Utilities Commission
(PUC) quality natural gas, which contains a very low sulfur content and inherently has
low emissions. Few boilers in the Valley use alternative fuels for their combustion
processes. Alternative fuels include digester gas, produced gas, and liquid fuel. Units
fired on digester gas or produced gas are already required to use inlet gas scrubbers to
meet District rule requirements. Current rule language requires that liquid fuel shall be
used only during a PUC-quality natural gas curtailment period provided it contains no
more than 15 ppm sulfur. While the use of liquid fuel is strictly limited, the feasibility of
reducing PM emissions through adding PM2.5 limits for units using liquid fuel was
explored as part of the District’'s comprehensive control measure evaluation.

There are 83 units that are permitted to utilize liquid fuel in the Valley (>5 MMBtu/hr)
during a natural gas curtailment with an average combined emissions inventory of
approximately 0.034 tons per year of total PM. The low emissions inventory is
attributed to the fact that these units either utilize liquid fuel as a backup if there is a
natural gas curtailment. The following three technologies were researched as potential
opportunities to reduce PM emissions: baghouses, electrostatic precipitators (ESPs),
and wet scrubbers. Baghouses control total PM and PM2.5 emissions by 90-99%;
ESPs control total PM and PM2.5 emissions by 90-99%; and wet scrubbers control
large particulates (>PM5) by 99% and PM2.5 emissions by approximately 50%.%
Currently, there are a few crude oil-fired or field gas-fired steam generators operating in
crude oil production facilities that are required by their permits to operate SOx scrubbers
and ESPs. However, baghouses are tZPicaIIy not used with liquid-fired boilers due to
the potential clogging of the baghouse“* and are therefore not a recommended
technology due to infeasibility and safety issues.

2 Northeast States for Coordinated Air Use Management. (November 2008) Applicability and Feasibility of NOXx,
S02, and PM Emissions Control Technologies for Industrial, Commercial, and Institutional (ICI) Boilers. Retrieved
from
http://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAA&url=http%
3A%2F%2Fwww.nescaum.org%2Fdocuments%2Fici-boilers-20081118-

final.pdf%2F &ei=7nfvVIivFai1sAT07IHIAg&usg=AFQjCNFBdQn7MVAiIbSTZIbHV7-
0iXkVIXQ&bvm=bv.86956481.d.cWc.

#* Northeast States for Coordinated Air Use Management. (November 2008) Applicability and Feasibility of NOx,
S02, and PM Emissions Control Technologies for Industrial, Commercial, and Institutional (ICI) Boilers. Retrieved
from
http://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAA&url=http%
3A%2F%2Fwww.nescaum.org%2Fdocuments%2Fici-boilers-20081118-

final.pdf%2F &ei=7nfvVIivFai1sAT07IHIAg&usg=AFQjCNFBdQn7MVAiIbSTZIbHV7-
0iXkVIXQ&bvm=bv.86956481.d.cWc.
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PM Potential Emissions Reductions for an ESP and Scrubber
For the purposes of these calculations, the following assumptions were made:

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

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

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

Potential Emissions Reductions esp) = (Total PM Emissions) x (Control Efficiency)
Potential Emissions Reduction gsp) = 0.034 tons/year X 0.99
Potential Emissions Reduction espy = 0.0337 tons/ year (tpy)

Potential Emissions Reductions (scruobery = (Total PM Emissions) x (Control Efficiency)
Potential Emissions Reduction (scruobery = 0.034 tons/year X 0.99
Potential Emissions Reduction (scrusbery = 0.0337 tons/ year (tpy)

Annualized Cost of an ESP and Wet Scrubber

The capital cost for the installation of an ESP for a 1-5 MMBtu/hr boiler ranges from
$90,000 - $100,000 and the annual maintenance cost is $1,000-$2,000.2° For the wet
scrubber system, EPA estimated the annualized cost at $5,300-$102,000 per sm*/sec
at an average air flow rate of 0.7-47 sm®sec.?® The District used the following
assumptions in the cost effectiveness calculations:

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

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

3. The annualized cost of a wet scrubber system is assumed to be the median of
the range above ($53,650 per sm*/sec).

4. The average air flow rate for a wet scrubber system is assumed to be the median
of the range above (23.85 sm*/sec).

5. The total capital and maintenance cost of an ESP will be calculated by
multiplying the cost of 1 unit by the total number of units.

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

7. Lifetime of the ESP is 10 years at 10% interest. To account for this, the
annualized capital cost will be calculated by multiplying the total capital cost by
the capital recovery factor of 0.1627 and adding the annual maintenance costs.

Annual Costsp) = (Total Capital Cost) x (0.1627) + (Annual Maintenance Cost x 83)
Annual Costesp) = ($100,000 x 83) x (0.1627) + ($2,000 x 83)
Annual Costgsp) = $1,516,410/year

% Catherine Roberts. (March 2009) Information on Air Pollution Control Technology for Woody Biomass Boilers.
Environmental Protection Agency Office of Air Quality Planning and Standards and Northeast States for Coordinated
Air Use Management.

% EPA. (2002). Air Pollution Control Technology Fact Sheet: Spray-Chamber/Spray-Tower Wet Scrubber. Retrieved
from http://www.epa.gov/ttncatc1/dir1/fsprytwr.pdf.
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Annual Costscruober) = (Annualized Cost of 1 unit) x (Number of Units) x (Avg. Flow Rate)
Annual Costscrubber = ($53,650/ sm*/sec) x (83) x (23.85 sm®/sec)
Annual Cost (scrubber) = $106,202,858/ year

Cost Effectiveness of an ESP and Wet Scrubber
Cost Effectiveness = Annual Cost / Annual Emissions Reductions

Cost Effectivenessesp) = ($1,516,410/year) / (0. 0337 tons/ year)
Cost Effectlveness = $44,997,329/ton of PM

Cost Effectiveness scrunben= ($106,202,858/year) / (0. 0337 tons/ year)
Cost Effectivenessscruvber = $3,151,420,104/ton of PM

As illustrated above, neither PM control technology is a cost effective option for this
source category. The cost of the ESP technology does not include costs of retrofitting
equipment and/or the facility or compliance monitoring costs, which would drive the cost
effectiveness up even more.

Evaluation Findings

Even though boilers, steam generators, and process heaters greater than 5.0 MMBtu/hr
are not a significant source of NOx, or SOx in the Valley, the District has evaluated all
potential control technologies and all control technologies achieved in practice in other
areas or included in other state implementation plans. As demonstrated above, Rule
4306 and 4320 currently have in place the most stringent measures feasible to
implement in the Valley and therefore meet or exceed both BACM and MSM
requirements for this source category. As the District continues to develop new
attainment plans that address more stringent National Ambient Air Quality Standards,
the District will continue to evaluate potential opportunities to reduce emissions from this
source category in the Valley.
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C.8 RULE 4307 BOILERS, STEAM GENERATORS AND PROCESS HEATERS-
2.0 MMBTU/HR TO 5.0 MMBTU/HR

Discussion

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 British thermal units per hour
(MMBtu/hr) up to and including 5.0 MMBtu/hr. The purpose of this rule is to limit
emissions of NOx, carbon monoxide (CO), sulfur dioxide (SO2), and particulates from
units subject to this rule.

Rule 4307 was adopted on December 15, 2005 to establish emissions limits and control
requirements for these units which were previously exempt because of their smaller
size. Since its adoption, the rule has been amended three times. The October 2008
amendments strengthened the rule by removing some exemptions, imposing NOx limits
of 9 or 12 ppmv for new and replacement units, and adding a menu-approach for
particulate matter control that also encompasses SOx controls. The rule was amended
again in 2011 to specifically incorporate tree nut pasteurizers as a separate type of unit.
EPA published a direct final approval of the 2011 amendments to Rule 4307 on
February 12, 2015 and deemed this rule as being at least as stringent as established
RACT requirements. NOx emissions have been controlled by over 84% for units in this
source category.

Source Category

Based on District permits information, there are currently 540 permitted and Permit-
Exempt Equipment Registration (PEER) units subject to Rule 4307 requirements.
Facilities with units subject to this rule represent a wide range of industries, including
but not limited to, medical facilities, educational institutions, office buildings, prisons,
military facilities, hotels, and industrial facilities.

Emissions Inventory

Pollutant 2012 2013 2014 2015 2016 2017 2018 2019
Annual Average - Tons per day

2020

PM2.5 0.32 0.32 0.31 0.30 0.30 0.29 0.29 0.28 0.28

NOX 0.49 0.46 0.43 0.41 0.39 0.38 0.37 0.36 0.34

SOx 0.15 0.15 0.06 0.06 0.06 0.06 0.06 0.06 0.06

Winter Average - Tons per day

PM25 | 032 (031 [031 [030 030 |029 |028 |028 027

NOX 0.47 0.45 0.42 0.40 0.38 0.37 0.36 0.35 0.33

SOx 0.15 0.14 0.06 0.06 0.06 0.06 0.06 0.05 0.05

As detailed in Chapter 5, the significance thresholds for source categories for the
purpose of evaluating the application of BACM and MSM requirements are 1.4 tons per
day (tpd) for PM2.5 combustion, 13.1 tpd for NOx, and 1.0 tpd for SOx. As identified in
the above table, emissions from boilers, steam generators, and process heaters 2.0 to
5.0 MMBtu/hr are lower than the BACM/MSM significance thresholds. Therefore, the
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Clean Air Act does not require a control measure evaluation for this source category for
the purpose of satisfying BACM/MSM requirements; however, the District has still
conducted a full control measure evaluation for this source category.

How does District Rule 4307 compare with federal and state rules and
regulations?

Federal Regulations
There are no EPA CTG or NSPS requirements for this source category.

ACT
e EPA-453/R-93-034 (Alternative Control Techniques Document—NOx Emissions from
Process Heaters)

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

e EPA-453/R-94-022 (Alternative Control Techniques Document—NOx Emissions from
Industrial/Commercial/Institutional Boilers)

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

e EPA-453/R-94-023 (Alternative Control Techniques Document—NOx Emissions from
Utility Boilers)

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

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

40 CFR 63 Subpart DDDDD was amended on January 31, 2013 to include new
emission limits for PM, CO, and total selective metals (TSM), replace numeric dioxin
emission limits with work practice standards, add new subcategories of facilities, and
add alternative monitoring approaches for compliance with the PM limit. The PM limits
in 40 CFR 63 Subpart DDDDD would not apply to Rule 4307 sources. Subpart DDDDD
contains alternative requirements for units less than 10 MMBtu/hr and requires tuning
every 2-5 years.

The District evaluated the requirements contained within 40 CFR 63 Subpart DDDDD
and found no requirements that were more stringent than those already in Rule 4307.
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State Regulations
There are no state regulations applicable to this source category.

How does District Rule 4307 compare to rules in other air districts?

SCAQMD
¢ Rule 1146.1 (Emissions of Oxides of Nitrogen from Small Industrial, Institutional, and
Commercial Boilers, Steam Generators, and Process Heaters)

The District evaluated the requirements contained within SCAQMD’s Rule 1146.1 and
found no requirements that were more stringent than those already in Rule 4307.

BAAQMD
e Regulation 9 Rule 7 (Nitrogen Oxides and Carbon Monoxide from Industrial,
Institutional, and Commercial Boilers, Steam Generators, and Process Heaters)

The District evaluated the requirements contained within BAAQMD’s Regulation 9 Rule
7 and found no requirements that were more stringent than those already in Rule 4307.

e Regulation 9 Rule 10 (Nitrogen Oxides and Carbon Monoxide from Boilers, Steam
Generators and Process Heaters in Petroleum Refineries)

The District evaluated the requirements contained within BAAQMD’s Regulation 9 Rule
10 and found no requirements that were more stringent than those already in Rule
4307.

SMAQMD
e Rule 411 (NOx from Boilers, Process Heaters and Steam Generators)

The District evaluated the requirements contained within SMAQMD’s Rule 411 and
found no requirements that were more stringent than those already in Rule 4307.

VCAPCD
e Rule 74.15.1 (Boilers, Steam Generators, and Process Heaters)

The District evaluated the requirements contained within VCAPCD’s Rule 74.15.1 and
found no requirements that were more stringent than those already in Rule 4307.

Additional Emission Reduction Opportunities

The District has adopted numerous rule amendments over the years for boilers that
have significantly reduced emissions from units subject to Rule 4307. Most units
subject to Rule 4307 are fired on Public Utilities Commission (PUC) quality natural gas,
and are inherently low-emitters of SOx and PM2.5 emissions. The NOx limits
implemented through Rule 4307 and its amendments will reduce emissions from over
1,000 small (2-5 MMBtu/hr) boilers in the Valley when fully implemented, including from
units that were previously exempt. As a result of these regulatory efforts, the emissions
inventory for NOx from these boilers has dropped from 3.81 tpd in 2005 to 0.41 tpd in
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2015. Additional emissions reductions are forthcoming with existing Rule 4307 as
additional compliance dates are approaching in 2016. Given the significant efforts and
investments already made to reduce emissions from this source category, there are little
remaining opportunities for obtaining additional emissions reductions.

EMx as Potential Control

The District researched post-combustion controls such as EMx, the second generation
of the SCONOXx technology that reduces NOx, SOx, CO, and volatile organic compound
(VOC) emissions. This technology has not been achieved in practice (AIP) in the
District and there is no available data that indicates that SCONOx or EMx has been
installed on boilers, particularly in this size range, even though the manufacturer’s
website states that the technology is transferrable to industrial boilers. Based on
research of the best available controls from EPA and other air districts, the SCONOXx
and EMx systems have only been utilized by power plants for the control of turbine
emissions. In fact, cost effectiveness analyses conducted by the District for the
installation of SCONOx/EMx units on large power plant turbine installations within the
Valley have shown that this technology is not cost effective. Given the high cost
effectiveness demonstrated for turbines and lack of demonstrated practice with boilers,
this technology is not feasible or cost effective for reducing emissions from this
category.

PM2.5 Limits for Alternative Fuels

The majority of boilers (2-5 MMBtu/hr) in the Valley combust PUC-quality natural gas;
PUC natural gas contains a very low sulfur content and inherently has low emissions.
Few boilers in the Valley use alternative fuels for their combustion processes.
Alternative fuels include digester gas, produced gas, and liquid fuel. Units fired on
digester gas or produced gas are already required to use inlet gas scrubbers to meet
District rule requirements. Current rule language requires that 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. While the currently limited use of
liquid fuel will become even more strictly limited by July 2015, the feasibility of reducing
PM emissions through adding PM2.5 limits for units using liquid fuel was explored as
part of the District’'s comprehensive control measure evaluation.

There are 24 liquid fuel fired units in the Valley (2-5 MMBtu/hr) with an average
combined emissions inventory of approximately 0.00077 tons per year of total PM. The
low emissions inventory is attributed to the fact that these units either utilize liquid fuel
as a backup if there is a natural gas curtailment or are minimally operated units. The
following three technologies were evaluated as potential control options for reducing PM
emissions: baghouses, electrostatic precipitators (ESPs), and wet scrubbers.
Baghouses control total PM and PM2.5 emissions by 90-99%; ESPs control total PM
and PM2.5 emissions by 90-99%; and wet scrubbers control large particulates (>PM5)
by 99% and PM2.5 emissions by approximately 50%.2” However, baghouses are

%" Northeast States for Coordinated Air Use Management. (November 2008) Applicability and Feasibility of NOXx,
S02, and PM Emissions Control Technologies for Industrial, Commercial, and Institutional (ICI) Boilers. Retrieved
from
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typically not used with liquid-fired boilers due to the potential clogging of the baghouse
and are2 8therefore not a recommended technology due to infeasibility and safety
issues.

PM Potential Emissions Reductions for an ESP and Scrubber

For the purposes of these calculations, the following assumptions were made:

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

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

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

Potential Emissions Reductions gsp) = (Total PM Emissions) x (Control Efficiency)
Potential Emissions Reductions gspy = 0.00077 tons/year X 0.99
Potential Emissions Reductions &sp) = 0.00076 tons/ year (tpy)

Potential Emissions Reductions (scruboery = (Total PM Emissions) x (Control Efficiency)
Potential Emissions Reductions (scruobery = 0. 00077 tons/year X 0.99
Potential Emissions Reductions (scrubber) = 0.00076 tons/ year (tpy)

Annualized Cost of an ESP and Wet Scrubber

The capital cost for the installation of an ESP for a 1-5 MMBtu/hr boiler ranges from
$90,000 - $100,000 and the annual maintenance cost is $1,000-$2,000.2° For the wet
scrubber system, EPA estimated the annualized cost at $5,300-$102,000 per sm*/sec
at an average air flow rate of 0.7- 47 sm®sec.®® The following assumptions were made
for this cost effectiveness analysis:

1. The capital cost of an ESP is assumed to be the median of the range above
($95,000).

2. The annual maintenance cost of an ESP is assumed to be the median of the
range above ($1,500).

http://www.google.com/url?sa=t&rct=|&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAA&url=http%
3A%2F%2Fwww.nescaum.org%2Fdocuments%2Fici-boilers-20081118-
final.pdf%2F&ei=7nfvVIivFai1sAT07IHIAg&usg=AFQJCNFBdQn7MVAIbSTZIbHV7-
0iXkVIXQ&bvm=bv.86956481.d.cWc.

# Northeast States for Coordinated Air Use Management. (November 2008) Applicability and Feasibility of NOXx,
S02, and PM Emissions Control Technologies for Industrial, Commercial, and Institutional (ICI) Boilers. Retrieved
from
http://www.google.com/url?sa=t&rct=|&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAA&url=http%
3A%2F%2Fwww.nescaum.org%2Fdocuments%2Fici-boilers-20081118-

final.pdf%2F &ei=7nfvVIivFai1sAT07IHIAg&usg=AFQjCNFBdQn7MVAiIbSTZIbHV7-
0iXkVIXQ&bvm=bv.86956481.d.cWc.

% Catherine Roberts. (March 2009) Information on Air Pollution Control Technology for Woody Biomass Boilers.
Environmental Protection Agency Office of Air Quality Planning and Standards and Northeast States for Coordinated
Air Use Management.

%0 EPA. (2002). Air Pollution Control Technology Fact Sheet: Spray-Chamber/Spray-Tower Wet Scrubber. Retrieved
from http://www.epa.gov/ttncatc1/dir1/fsprytwr.pdf.
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3. The annualized cost of a wet scrubber system is assumed to be the median of
the range above ($53,650 per sm*/sec).

4. The average air flow rate for a wet scrubber system is assumed to be the median
of the range above (23.85 sm*/sec).

5. The total capital and maintenance cost of an ESP will be calculated by
multiplying the cost of 1 unit by the total number of units.

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

7. Lifetime of the ESP is 10 years at 10% interest. To account for this, the
annualized capital cost will be calculated by multiplying the total capital cost by
the capital recovery factor of 0.1627 and adding the annual maintenance costs.

Annual Cost esp) = (Total Capital Cost) x (0.1627) + (Annual Maintenance Cost)
Annual Cost esp) = ($95,000 x 24) x (0.1627) + ($1,500 x 24)
Annual Cost esp) = $406,956/year

Annual Cost (scrubber) = (Annualized Cost of 1 unit) x (Number of Units) x
(Average Flow Rate)

Annual Cost (scrupben = ($53,650/ sm®/sec) x (24) x (23.85 sm?/sec)

Annual Cost (scrubber) = $30,709,260/ year

Cost Effectiveness of an ESP and Wet Scrubber

Cost Effectiveness = Annual Cost / Annual Emissions Reductions

Cost Effectiveness sp) = ($406,956/year) / (0.00076 tons/ year)
Cost Effectlveness &sp) = $535,468,421/ton of PM

Cost Effectiveness (scrubber) = ($30,709,260/year) / (0.00076 tons/ year)
Cost Effectiveness (scrubver) = $40,406,921,053/ton of PM

As illustrated above, neither PM control technology is a cost effective option for this
source category. The cost of the ESP technology does not include costs of retrofitting
equipment and/or the facility or compliance monitoring costs, which would drive the cost
effectiveness up even more.

Evaluation Findings

Even though boilers, steam generators, and process heaters 2.0 to 5.0 MMBtu/hr are
not a significant source of PM2.5, NOx, or SOx in the Valley, the District has evaluated
all potential control technologies and all control technologies achieved in practice in
other areas or included in other state implementation plans. As demonstrated above,
Rule 4307 currently has in place the most stringent measures feasible to implement in
the Valley and therefore meets or exceeds both BACM and MSM requirements for this
source category. As the District continues to develop new attainment plans that
address more stringent National Ambient Air Quality Standards, the District will continue
to evaluate potential opportunities to reduce emissions from this source category in the
Valley.
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C.9

Discussion

This rule applies to any person who supplies, sells, offers for sale, installs, or solicits the

RULE 4308 BOILERS, STEAM GENERATORS AND PROCESS HEATERS-
0.075 MMBTU/HR TO LESS THAN 2.0 MMBTU/HR

installation of any boiler, steam generator, process heater or water heater with a rated

heat input capacity greater than or equal to 0.075 MMBtu/hr and less than 2.0
MMBtu/hr. The purpose of this rule is to limit NOx and carbon monoxide (CO)

emissions from units within this source category. As a point of sale rule, Rule 4308

achieves emissions reductions as units subject to the rule are replaced over time. This

rule has resulted in more than 93% control of emissions from this source category.

Rule 4308 was adopted on O