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PM,s SIP EVALUATION REPORT
Chevron Products Company — Salt Lake Refinery

Introduction

The following is part of the Technical Support Documentation (TSD) for Section IX, Part H.12 of
the Utah SIP; to address the Salt Lake City PM, s Nonattainment Area. This document
specifically serves as an evaluation of the Chevron Products Company — Salt Lake Refinery.

Facility Identification

Name: Chevron Salt Lake Refinery (Chevron)

Address: 2351 N 1100 W, Salt Lake City, Utah, Davis County
Owner/Operator: Chevron Products Company

UTM coordinates: 4,519,770 m Northing, 422,270 m Easting, Zone 12

Facility Process Summary

The Chevron Refinery is a petroleum refinery with a nominal capacity of approximately 50,000
barrels per day of crude oil. The source consists of two FCCUSs, a delayed coking unit, a catalytic
reforming unit, hydrotreating units and two sulfur recovery units. The source also has the usual
assorted heaters, boilers, cooling towers, storage tanks, flares, and similar fugitive emissions.

The refinery operates with a flare gas recovery system on its hydrocarbon flares.

Facility Criteria Air Pollutant Emissions Sources
The following is a listing of the main emitting units from the Chevron Refinery:

Boiler #5 (Low-NOx, FGR)

Boiler #6 (Low-NOx, FGR)

Boiler #7 (Low-NOx, FGR)
Cooling Tower #1

Cooling Tower #2

Cooling Tower #3

Cooling Tower #4 (Grandfathered)
Crude Unit Furnace #1 (Low-NOXx)
Crude Unit Furnace #2 (Low-NOXx)
FCC Furnace #1

FCC Furnace #2

HDN Furnace #1

HDN Furnace #2

Reformer Furnace F-1

Reformer Furnace F-2

Reformer Furnace F-3

Alkylation Furnace (Low-NOX)
Coker Furnace

HDS Furnace #1 (Low-NOX)

HDS Furnace #2 (Low-NOX)
VGO Furnace #1 (Low-NOXx)



e VGO Furnace #2 (Low-NOX)
Amine Unit #1
Amine Unit #2
SRU #1 (Sulfur Recovery Unit #1)
SRU #2 (Sulfur Recovery Unit #2)
Tail Gas Treatment Unit and Tail Gas Incinerator
FCCU and Catalyst Regenerator
Flameless Thermal Oxidizer
Coker Flare (Flare #1)
FCCU Flare (Flare #2)
Alkylation Flare (Flare #3)
Diesel-powered back-up equipment:
1 Emergency air compressor rated at 760 HP
1 Emergency generator rated at 1340 HP
4 Emergency generators rated at 670 HP each
1 Emergency generator rated at 335 HP
1 Emergency cooling water pump rated at 630 HP
2 HF Mitigation pumps rated at 830 HP each
Reformer Compressor Drivers (natural gas-fired)
Tank Farm
Loading/Unloading
Fugitives
Wastewater Treatment Plant

This is not meant to be a complete listing of all equipment which may be involved or required
during permitting activities at the refinery, rather it is a listing of all significant emission units or
emission unit groups (such as the tank farm).

14 Facility 2016 Baseline Actual Emissions and Current PTE

In 2016, Chevron’s baseline actual emissions were determined to be the following (in tons per
year)":

Table 1: Actual Emissions

Pollutant Actual Emissions (Tons/Year)
PM2.5 32.9
S02 23.9
NOx 375.6
VOC 298.1
NH3 8.9

The current PTE values for Chevron, as established by the most recent AO issued to the source
(DAQE-AN101190097-18)? are as follows:

Table 2: Current Potential to Emit

Pollutant Potential to Emit (Tons/Year)

PMo 110.0

1 see References: ltem #11
2 see References: ltem #7



SO, 383.3
NO, 766.5
VOC 1,242.0
NH3 326"

2.0

*NH3 emissions not quantified in the AO, PTE Is estimated

Modeled Emission Values

A full explanation of how the modeling inputs are determined can be found elsewhere. However,
a shortened explanation is provided here for context.

The base year for all modeling was set as 2016, as this is the most recent year in which a
complete annual emissions inventory was submitted from each source. Each source’s submission
was then verified (QA-QC) — checking for condensable particulates, ammonia (NHs) emissions,
and calculation methodologies. Once the quality-checked 2016 inventory had been prepared, a
set of projection year inventories was generated. Individual inventories were generated for each
projection year: 2017, 2019, 2020, 2023, 2024, and 2026. If necessary, the first projection year,
2017, was adjusted to account for any changes in equipment between 2016 and 2017. For new
equipment not previously listed or included in the source’s inventory, actual emissions were
assumed to be 90% of its individual PTE.

While some facilities were adjusted by “growing” the 2016 inventory by REMI growth factors;
most facilities were held to zero growth. This decision was largely based on source type, and
how each source type operates. The refineries have reported to UDAQ as a production group that
they are operating at capacity and are not planning any production or major emission increases in
the time frame covered by the SIP BACT analysis. In addition, each of the refineries has
previously agreed to accept SIP allowable CAPs on emissions of PM2.5 and PM2.5 precursors in
the moderate PM2.5 SIP previously issued by UDAQ. For these reasons, UDAQ used zero
growth for all projection years beyond the 2016 baseline inventory.

For Chevron, between the years of 2016 and 2017, there were three NSR permitting actions that
had effects requiring a modification to the listed equipment — while other permitting actions took
place, the effects were either minimal, or would have no effect in projected actual emissions. In
2015, an AO was issued to incorporate consent decree required NOx limits on the FCCU
regenerator stack. In 2016, two additional AOs were issued, one to replace Boilers #1, #2 and #4
with new Boiler #7, while a second AO removed the use of HF polymer oil as fuel, placed limits
on the reformer compressors, and made numerous other changes in various emission points
(cooling tower #3, boilers #5 and #6, alky unit). All of these changes are included in the 2017
emission rows; and a summary of the modified emission totals for 2017 are shown below in Table
2-1.

Table 2-1: Modeled Emission Values

Pollutant Potential to Emit (Tons/Year)
PMyy 33.99
SO, 23.62
NO, 260.87
VOoC 301.81
NH3 8.90

Since a value of zero (0) growth was applied for all projection years, the values listed above (the
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2017 corrected values) would then be propagated through for each of the subsequent projection
years — 2019, 2020, 2023, 2024 and 2026.

Next, the effects of BACT would be applied during the appropriate projection year. Any controls
applied between 2016 and 2017 (such as any RACT or RACM required as a result of the
moderate PM2.5 SIP), was already taken into account during the 2017 adjustment performed
previously. Future BACT, meaning those items expected to be coming online between today and
the regulatory attainment date (December 31, 2019), would be applied during the 2019 projection
year. Notations in the appropriate projection year table of the emission inventory model input
spreadsheet indicate the changes made and the source of those changes.

Similarly, Additional Feasible Measures (AFM) or Most Stringent Measures (MSM), which
might be applied in future projection years beyond 2019 are similarly marked on the spreadsheet.
The effects of those types of controls are applied on the projection year subsequent to the
installation of each control — e.g. controls coming online in 2021 would be applied in the 2023
projection year, while controls installed in 2023 would be shown in 2024,

BACT Selection Methodology

The general procedure for identifying and selecting BACT is through use of a process commonly
referred to as the “top-down” BACT analysis. The top-down process consists of five steps which
consecutively identify control measures, and gradually eliminate less effective or infeasible
options until only the best option remains. This process is performed for each emission unit and
each pollutant of concern. The five steps are as follows:

1. Identify All Existing and Potential Emission Control Technologies: UDAQ evaluated various
resources to identify the various controls and emission rates. These include, but are not
limited to: federal regulations, Utah regulations, regulations of other states, the RBLC,
recently issued permits, and emission unit vendors.

2. Eliminate Technically Infeasible Options: Any control options determined to be technically
infeasible are eliminated in this step. This includes eliminating those options with physical or
technological problems that cannot be overcome, as well as eliminating those options that
cannot be installed in the projected attainment timeframe.

3. Evaluate Control Effectiveness of Remaining Control Technologies: The remaining control
options are ranked in the third step of the BACT analysis. Combinations of various controls
are also included.

4. Evaluate Most Effective Controls and Document Results: The fourth step of the BACT
analysis evaluates the economic feasibility of the highest ranked options. This evaluation
includes energy, environmental, and economic impacts of the control option.

5. Selection of BACT: The fifth step in the BACT analysis selects the “best” option. This step
also includes the necessary justification to support the UDAQ’s decision.

Should a particular step reduce the available options to zero (0), no additional analysis is
required. Similarly, if the most effective control option is already installed, no further analysis is
needed.

BACT for Process Heaters and Boilers: Boilers #5 and #6, Crude Unit Heaters #1 and #2,
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Alkylation Furnace, Coker Furnace, and FCC Unit Furnace

UDAQ has separated the analysis of process heaters and boilers into two groups. For those
heaters and boilers with heat input ratings less than 30 MMBtu/hr; UDAQ has included its
analysis in a separate document which addresses similar emission units which are common to
many sources such as small heaters and boilers. Please refer to the PM, s Serious SIP - BACT for
Small Sources — Section 5 for details of the analysis for these smaller units. The remaining larger
items are covered below.

Although Boilers #1, #2 and #4 appear in the first emission table in the modeling input
spreadsheet, they do not appear in subsequent projection years. In 2016, Chevron replaced
existing boilers #1, #2 and #4 with a new boiler (#7). This was completed in AO DAQE-
AN101190094-16, where BACT was determined to be low-NOx burners and flue gas
recirculation (FGR). Existing boilers #5 and #6 have identical controls to #7. Both boilers #5
and #6 are 171 MMBtu/hr and fired on a combination of refinery fuel gas and natural gas.

Crude Unit Heaters #1 and #2 provide the first source of heat for the crude oil entering the
refinery. They are also the largest furnaces in the refinery at a combined 245.1 MMBtu/hr and
share a common stack. They currently use low NOx burners (LNB).

The Alkylation Furnace and Coker Furnace are the largest heaters at the refinery not currently
using LNB or ultra-low-NOx burners (ULNB). The FCC Unit Furnaces were chosen as being
representative of smaller-sized heaters.

These boilers and heaters were selected for the BACT analysis as being: the most representative
of the various process items in this category, the largest and/or highest emitting units, and being
the most “uncontrolled.” Conducting the analysis on these units will provide the most cost
effective $/ton emission reductions for all fuel-fired process equipment (heaters and boilers) at
the refinery.

Table 4-1: 2017 Estimated Emissions — Process Heaters and Boilers

PM2.5 SO2 NOXx VOC NH3
Boiler #5 2.4 0.008 15.5 1.7 0.8
Boiler #6 2.2 0.007 14.1 15 0.7
Crude Furnace #1 & #2 3.2 0.01 20.6 2.3 1.3
Alkylation Furnace 1.6 0.007 10.8 1.2 0.7
Coker Furnace 1.3 0.005 17.2 0.9 0.6
FCC Unit Furnaces #1 & #2 0.72 0.003 9.5 0.3 0.3

Originally the Alkylation Furnace was allowed to burn alkylation polymer oil as a SIP exemption.
During NSR permitting for upgrades to the Alkylation Unit in 2016, the option to burn alkylation
polymer was removed. Chevron did not analyze this option in its own analysis or its subsequent
follow-up documentation, as this project will not be completed until 2020 (thus Chevron will still
be burning alkylation polymer oil through the attainment date of December 31, 2019).

PM2.5
No add-on controls for particulates were considered for these boilers. Given that these emission

units are fired on gaseous fuels, with inherently low particulate formation, no controls are
expected to be cost effective. Chevron did review the use of electrostatic precipitators (ESPs) and
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wet gas scrubbers (WGS) for particulate control. Chevron determined neither control was
commercially available or technically feasible for control of particulate emissions. Good
combustion controls and use of gaseous fuels are considered the only available and technically
feasible control option.

SO2
Available Control Technology

By consolidating all process heaters and boilers together into a single group for BACT
consideration DAQ is able to consider controls on some emissions from this group which would
ordinarily be dropped as being insignificant. However, it also limits the available options. In this
particular case, only one option is available. The long term Subpart Ja refinery fuel gas H2S limit
of 60 ppmv as well as the existing short term Subpart J limit of 162 ppmv on a 3-hour average.

The normally available options of flue gas desulfurization (FGD) or fuel switching are not
available in this case. Fuel switching is not possible given the requirements of eliminating the
refinery fuel gas generated during production of gasoline and other petroleum derivatives. The
refinery fuel gas cannot be flared, and too much is produced to allow for reforming into heavier
products (the energy losses would negate any positive benefit gained. Desulfurization systems
rely on a relatively high concentration of sulfur compounds in the exhaust stream to function
effectively and efficiently. By meeting the fuel gas H2S limits in Subparts J and Ja, the exhaust
gas concentrations of SO2 will naturally fall below the critical concentrations necessary for
optimum control. Chevron did review FGD as a possible control and also determined it had not
been commercially accepted for use on gaseous fuel-fired sources.

Chevron also reviewed whether WGS could be used as an available control. Again, WGS is
available for control of emissions from sources with higher concentrations of SO2 or acid gases
in the exhaust stream, but for these types of sources they are just not commercially available. To
some degree this can also be viewed as a technical concern, but in either case the end result is the
same. WGS will not be considered further.

Evaluation of Technical Feasibility of Available Controls

N/A. These are standard limits which exist in two established federal requirements (NSPS
subparts). Both limits have been met by Chevron with no concerns or issues being reported.

Evaluation and Ranking of Technically Feasible Controls

The refinery is already subject to the requirements of Subpart J, and has been for some time.
During the review of the various RACT evaluations made as part of the moderate PM2.5 SIP,
DAQ determined that the fuel gas H2S limit from Subpart Ja would apply equally to all refineries
in the nonattainment area and elected to make this a refinery general requirement. Chevron has
been operating under this requirement since January 1, 2015.

Further Evaluation of Most Effective Controls

No additional evaluation is required. Chevron has been operating under both limits, and both
limits are applicable to the source regardless of the status of the PM2.5 SIP.

Selection of BACT Controls
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UDAQ recommends that the Subpart Ja fuel gas H2S limit of 60 ppmv limit and the Subpart J
fuel gas H2S limit of 162 ppmv on a 3-hour average be retained as BACT. These limits are
currently listed work practice requirements in Section IX, Part H.11.g of the SIP.

NOXx
Available Control Technology

Chevron evaluated the installation of ULNB and the application of selective catalytic reduction
(SCR) for the process heaters and boilers. Additional control options also include sorbent
injection, SNCR, flue gas recirculation (FGR), and WGS with LoTOx.

Evaluation of Technical Feasibility of Available Controls

Installing and operating ULNB is technically feasible. FGR, SCR and SNCR are all technically
feasible as retrofit controls, although specific space concerns, piping requirements or temperature
needs may limit the technical usefulness of these control options on any particular heater or
boiler. Sorbent injection is also technically feasible, but requires additional control equipment,
such as a baghouse, for capture of the reacted sorbent.

FGR is specifically not viable on those process heaters and boilers already equipped with ULNB.
The control technology is redundant, as ULNB already makes use of recirculation to lower NOx
emissions by reducing oxygen content in the inlet gas. For those boilers not already equipped
with ULNB, FGR can be a viable option if it is incorporated into the design of a new unit —
especially those units where forced draft air preheating is used. While Chevron does use forced
draft air preheating on four units at the refinery, FGR is not a viable technology for consideration.
Boilers #5 and #6 are already equipped with FGR for NOx control, and would therefore gain no
additional benefit from this technology. The only other forced draft furnaces are F21001/2 in the
Crude Unit. When FGR is retrofit onto an existing unit, the capacity of the unit is reduced as the
reduction in available oxygen lowers the maximum available power/steam output. The reduction
can be mitigated somewhat with additional tuning and adjustments, but this becomes a case of
diminishing returns. Thus, FGR can really only be retrofitted on units which have additional
fired capacity. Unfortunately, there is no additional capacity in the crude furnaces. FGR is
eliminated as a control option.

SNCR has been eliminated on the basis of temperature control. SNCR systems are sensitive to
temperature fluctuations and require sufficient residence time to allow for complete reaction
between the ammonia/urea reagent and the NOx being controlled. Most of the heaters and boilers
are used with variable demand loads that create variable temperature exhaust zones that are
difficult to control with an unforgiving system like SNCR. Often the exhaust temperature drops
below the optimum range of SNCR effectiveness. SNCR is eliminated as a control option.

SCR is viable control option. The ammonia slip inherent with SCRs makes this a less desirable
control option due to ammonia also being considered a precursor emission for PM2.5.

WGS is technically infeasible as has been discussed previously. WGS is primarily used for the
control of acid gases, and is only viable for control of NOx emissions once a LoTOX unit has
been included. As the use of WGS has already been eliminated from consideration for control of
SO2 and other acid gases, the additional expense of LoTOXx does not improve or rectify this
situation. WGS will not be considered further.



4.3.3 Evaluation and Ranking of Technically Feasible Controls

Ranking the remaining technically feasible controls based on their control effectiveness is the
next step in the analysis.

For the existing units at the refinery, Chevron analyzed retrofitting ULNB and SCR as controls
based on emission rates for new facilities of 0.01 Ib/MMBtu (ULNB) and 0.006 Ib/MMBtu
(SCR)®. Although not considered by Chevron, sorbent injection remains a viable option for all of
the heaters and boilers, but achieves roughly half of the control efficiency of ULNB. It cannot be
used in conjunction with SCR, as injection prior to the SCR catalyst would foul the catalyst bed,
and injection after the catalyst leaves insufficient residence time for effective control. It also
cannot be used in conjunction with ULNB, as the inherent recirculation of the burners would
cause the sorbent to be carried back into the burner injectors potentially plugging them.

This yields the following results:

Table 4-2: Ranking of Technically Feasible Controls — Process Heaters and Boilers

Emission Unit ULNB SCR Sorbent
Ib/MMBtu Ib/MMBtu Ib/MMBtu

Boiler #5 0.018 0.011 0.036
Boiler #6 0.018 0.011 0.036
Crude Furnace #1 & #2" 0.036 0.009 0.072
Alkylation Furnace 0.040 0.009 0.080
Coker Furnace 0.036 0.014 0.072
FCC Unit Furnaces #1 & #2" 0.030 0.013 0.060

*combined ** each

4.3.4 Further Evaluation of Most Effective Controls

Chevron provided an economic evaluation of both ULNB and SCR*. Sorbent injection was not
directly evaluated by the source, but UDAQ was able to evaluate this control option using
information from other sources.

Installing ULNB or SCR on Boilers #5 and #6 would involve removal of the existing LNB and
FGR controls. The remaining units evaluated in this section were essentially uncontrolled units
and would not require the same demolition work. Otherwise all the units were evaluated
similarly. Estimated control costs and related NOx emission reductions for each control option
are shown below in Table 4-3.

Table 4-3: Estimated Control Costs and Emission Reductions — Process Heaters and Boilers

Emission Unit ULNB SCR Sorbent
Boiler #5 $64,000/ton $95,000/ton $735,000/ton
6.7 tons 12.6 tons 3.4 tons
Boiler #6 $66,000/ton $102,000/ton $806,000/ton

3 see References: Item #10
4 see References: ltem #8



6.2 tons 11.7 tons 3.1tons

Crude Furnaces $70,000/ton $118,134/ton $352,000/ton
14.1 tons 17 tons” 7.1tons

Alkylation Furnace $56,000/ton $260,000/ton $625,000/ton
7.99 tons 8.4 tons 4.0 tons
Coker Furnace $50,000/ton $120,000/ton $373,000
13.3 tons 15.5 tons 6.7 tons
FCCU Furnaces $47,000/ton $438,000/ton $676,000
7.4 tons 8.6 tons 3.7 tons

*combined

None of these additional controls are considered economically viable.

As all additional control options were eliminated for economic reasons, UDAQ recommends that
Chevron continue to operate all process heaters and boilers with the existing burners and controls
in place. Good combustion practices will be maintained. As a refinery, Chevron is subject to a
daily NOx emission cap that covers the entire facility (all combustion sources) rather than
individual limitations on specific emission units. This NOx emission cap is as follows:

By no later than January 1, 2019, combined emissions of NOx shall not exceed 2.1 tons per day

This is found in Section IX, Part H.12.f.ii of the moderate PM2.5 SIP, as well as Chevron’s most
recent NSR permit (condition 11.B.10.c of DAQE-AN101190097-18)°. Both documents also
contain additional monitoring, recordkeeping and reporting requirements to ensure compliance

UDAQ was unable to find any additional add-on controls or control techniques for further control
of VOC emissions from the heaters and boilers listed in this section. While VOC controls do
exist, primarily these controls are thermal or catalytic oxidation requiring relatively high VOC
concentrations and often additional heat input in the form of fuel burning (negating the controls
already achieved for other pollutants). Control techniques such as fuel switching are not helpful
since gaseous fuels such as refinery fuel gas and natural gas (the only fuels used by Chevron in
these units) are already the best available. The only control technique remaining is the use of
good combustion practices. As GCP are already required or included as a part of the control
techniques for the other pollutants listed previously no additional consideration is required.

There are few emissions of ammonia from the heaters and boilers naturally (some minor amounts
of ammonia may be generated as part of the combustion process). Ammonia emissions would be
more of a concern if SCR or SNCR had been chosen as a viable control option. However, as no
ammonia injection is being used, no ammonia slip can result. UDAQ does not recommend

43,5 Selection of BACT Controls
(tpd) and 766.5 tons per rolling 12-month period.
with these limits.
4.4  Consideration of VOC and Ammonia
ammonia controls on the heaters and boilers at this time.
5.0 BACT for the FCCU Regenerator

5 see References: ltem #7
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The fluidized catalytic cracking unit, or FCCU, is a reactor where pre-heated feedstock is
combined with a very hot catalyst in order to “crack” or break the long-chain hydrocarbon
molecules making up the feedstock. The long-chain molecules are broken down into shorter,
lighter molecular weight hydrocarbons. These lighter materials then rise to the top of the reactor
where they are removed and sent elsewhere in the refinery for further processing. The spent
catalyst is removed from the recovered material through a series of two- or three-stage cyclones
and sent to the regenerator section.

The regenerator in most FCCUSs is a secondary vessel located alongside (in a side-by-side
configuration) the main reactor vessel. The regenerator is used to remove residual carbon buildup
from the surface of the catalyst. This residual carbon, also called “catalyst coke” or just coke,
reduces catalyst performance simply by adhering and coating the active surfaces of the catalyst.
The catalyst is quite hot when it exits the reactor, and simply introducing forced air is enough to
cause the coke to combust. The additional heat from this combustion keeps the regenerator
operating around 1300°F. Catalyst coke contains a high amount of entrapped impurities
depending on the chemical nature of the feedstock. Sulfur, various nitrogen compounds, trace
metals and other compounds may be present. These materials will be released during combustion
of the coke and depending on the design of the regenerator may be altered during the combustion
process as well. The regenerator is the primary point of emissions from the FCCU.

The feed to the Chevron FCCU is hydrotreated — meaning that it is preheated and combined with
hydrogen gas in the VGO (vacuum gas oil) and HDN (hydrodenitrification) units. These units
contain a fixed bed hydrotreating catalyst to begin removal of sulfur and nitrogen from the feed
by replacing these elements with hydrogen. The sulfur and nitrogen become H2S and ammonia.
Once hydrotreated, the modified and now heated feedstock is sent to the FCCU where catalyst
additives are used to control both SO2 and NOx emissions.

The FCCU operates in complete combustion mode. Although the emission inventory lists a “CO
boiler” this unit is not a true CO emission burning boiler, since such a device would only be
present in a partial burn FCCU. In 2016, there were no listed emissions from this unit and by
2017 the unit had been physically removed from the site. Cyclones are used to remove catalyst
particles from the combustion gases exiting the regenerator, and an ESP is used for final control
of particulate emissions.

Following the procedures outlined in Section 2 above, the 2017 corrected emissions from the
FCCU regenerator are as follows:

PM2.5 =6.12 tons, SO2 = 9.34 tons, NOx = 18.22 tons, VOC = 0.0 tons, NH3 = 1.53 tons.
PM2.5
Available Control Technology

For control of particulate emissions from a FCCU regenerator, a source can choose either high
efficiency electrostatic precipitation (ESP) or fabric filtration (baghouse) being the primary
choices depending on the electrical resistivity of the coke burn-off at the particular refinery. Two
additional, more recent choices have also emerged: wet gas scrubbing (WGS) and a “flue gas
blowback filter” (FGF). The FGF is an in-stack filter that operates in a similar fashion to a fabric
filtration system, but on a smaller and faster cleaning scale. They are designed specifically for use
with a FCCU, and have generally not been commercially applied in the U.S. but have seen

10
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successful application overseas. UDAQ has only found a single application of a FGF in the U.S.,
namely the one installed at Big West Oil’s (BWO) refinery, located in North Salt Lake, Utah.
BWO was required to install a FGF as part of consent decree requirements prior to its inclusion as
RACT for BWO’s FCCU catalyst regenerator during development of the moderate PM2.5 SIP.

The other control options normally available for combustion related activities, such as fuel
switching or “good combustion controls,” are inherently limited by the nature of the process. The
chemical nature of the feedstock and the type of cracking catalyst do make some difference in the
resulting particulates generated during the regeneration process, but an individual refinery is
rather limited in which feedstocks it can accept based on physical configuration, geographical
location, market forces (availability), and regulatory limits (on both the refinery emissions and
the allowed final product). Ultimately, feedstock blending and catalyst changes have little to no
effect on particulate emissions.

Evaluation of Technical Feasibility of Available Controls

All of the available controls are technically feasible; however the controls are mutually exclusive
—they cannot (in most cases) be used together.

Evaluation and Ranking of Technically Feasible Controls

In terms of efficiency, for control of particulate emissions, the available controls would be ranked
as follows:

» Pulse jet fabric filter

- FGF
- WGS
.- ESP

Fabric filters have the highest efficiency but are designed only to control particulate emissions.
Because of their high efficiency, they suffer from a problem other control options do not have.
Catalytic coke burn-off can be extremely sticky, and the fabric in these baghouses can easily
become fouled and lead to blown bags. Higher cost bags can avoid this problem, but this
application leads to higher operating costs.

The FGF option has a control efficiency nearly as high as a well maintained pulse jet fabric filter.
While the installation cost is higher than that of a fabric filter, BWO evaluated this option
primarily through negotiations with EPA over its consent decree. The consent decree AO was
issued May 18, 2015, and the FGF was installed in the early spring of 2016. Subsequent testing
conducted during 2016 has shown a reduction in particulate emissions of approximately 98%.

Both the fabric filter and FGF control only the filterable fraction of particulate emissions,

While the WGS system has the added benefit of removing condensable particulates, it is
primarily designed as a control device for removal of SO2 emissions. Installation and operation
of a WGS is also far more expensive than any of the other options. Wet scrubbing inherently
involves water treatment and disposal/discharge, which must be included in the operating cost.
WGS has an additional benefit over both of the above options in that it also controls the
condensable fraction of particulate emissions — which can often be significantly larger than the
filterable fraction. However, only venturi-type WGS systems can reach the same level of
filterable control efficiency as fabric filters/FGF, and these have much higher energy and

11
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operating costs.

Use of a high efficiency ESP is the typical default option. Chevron currently employs this option
for particulate control and it will be used as the baseline case for economic evaluation.

Further Evaluation of Most Effective Controls

The top two control options, the fabric filter and the FGF are essentially identical in control
efficiency. Should Chevron add a FGF or fabric filter control, emissions of 0.2 1b/1000 Ib of coke
burned are possible. WGS is slightly less efficient, with reported values of 0.3 1b/1000 Ib coke
burned. Chevron’s current ESP is limited to 1 1b/1000 Ib coke burned by both the moderate
PM2.5 SIP as well as the emission limitations of 40 CFR 63 Subpart UUU and 40 CFR 60
Subpart Ja. Chevron’s most recent Method 5F testing showed an emission rate of 0.57 1b/1000 1b
coke burned. Thus, an estimated emission reduction of 2 tons (filterable only) of PM2.5 are
possible through installation of either fabric filtration or FGF, while approximately 3 tons of
PM2.5 (filterable+condensable) might be possible with WGS. Although Chevron did not provide
estimated annualized costs for either fabric filtration or FGF, some estimation of costs is still
possible. Based on values provided for other facilities, the estimated control costs for each of the
three controls is as follows:

Fabric Filtration: $181,000/ton of PM2.5 (filterable only)
FGF: $600,000/ton of PM2.5 (filterable only)
WGS: $591,000/ton of PM2.5 (filterable+condensable)

None of these controls are economically feasible.
Selection of BACT Controls

UDAQ recommends that Chevron continue to use the existing cyclone + ESP system to control
emissions of particulate from the FCCU catalyst regenerator.

SO2
Available Control Technology
There exist several options for removing sulfur from FCCUs:

» Feed hydrotreating removes the sulfur from FCCU feedstocks prior to cracking operations.

« SOx removing (deSOXx) catalyst injection prevents the sulfur from forming in the coke so it
isn’t burned off during regeneration forming SO2.

» WGS allows for use of normal catalyst use, and then removes the SO2 from the exhaust gases
through wet contact scrubbing.

These options, while not necessarily mutually exclusive, do have impacts on the control options
for other pollutants. Feed hydrotreating has some positive benefit on NOx formation (see section
6.3 below). Using a SOx reducing catalyst additive creates additional sulfate (condensable
PM2.5). The use of WGS prevents the use of fabric filtration for particulate control, but allows
for the use of LoTOx, a NOx control option.

Evaluation of Technical Feasibility of Available Controls
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All of the listed controls are technically feasible. Currently Chevron uses a combination of feed
hydrotreating and deSOx catalyst injection for SO2 control, which represents the baseline case for
this refinery.

Evaluation and Ranking of Technically Feasible Controls

Some combining of control options is possible. Feed hydrotreating and deSOx catalysts can be
used in combination. WGS do not gain any additional benefit when combined with either of the
other two control methods.

The use of WGS technology can achieve the limits required by Subpart Ja: 50/25 ppmv (7-
day/annual). As noted above in the summary for particulate control, WGS is a far more
expensive option than either feed hydrotreating or deSOx catalyst. It also has the added
disadvantage of water waste treatment and/or disposal.

The use of SOx reducing catalyst, can also meet the Subpart Ja limits. The known disadvantage of
sulfate formation is covered through use of the previously selected ESP for particulate control.

Feed hydrotreating has also been demonstrated to meet the Subpart Ja limits. In Chevron’s
particular case, feedstocks are processed through the hydrocracking unit and gas oil
desulfurization prior to being sent to the FCCU.

As all three control options are viable, and have been deemed equally effective at reaching the
required limits under Subpart Ja — further evaluation is required. However, Chevron is already
using two of these effective control options, the addition of a third would not show any additional
SO2 emission reductions.

Further Evaluation of Most Effective Controls

Chevron submitted an economic analysis for installation and use of a WGS system, but only
where this system would be applied for control of other pollutants®. The expected emission
rate(s) for SO2 from such a system is no lower than Chevron’s current permitted and actual
emissions. No additional emission reductions are expected. The cost for installation and
operation of a WGS was estimated at $1,776,000 annually. However, with no expected emission
reductions, the cost per ton is undefined (division by zero). Therefore, WGS cannot be
recommended as a control technique.

Selection of BACT Controls

UDAQ recommends that Chevron continue to use feed hydrotreating and SOx reducing catalyst
as needed to meet the Subpart Ja FCCU SO2 limits. These limits have already been established
in Section IX, Part H.11.g of the SIP. Monitoring, recordkeeping and reporting requirements are
included as well. As a refinery, Chevron has a daily limitation on total plantwide SO2 emissions
which include emissions from the FCCU catalyst regenerator. These limits are as follows:

By no later than January 1, 2019, combined emissions of SOz shall not exceed 1.05 tons per day
(tpd) and 383.3 tons per rolling 12-month period.

This is found in Section IX, Part H.12.f.iii of the moderate PM2.5 SIP, as well as Chevron’s most

6 see References: Item #8
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recent NSR permit (condition 11.B.9.c of DAQE-AN101190097-18)". Both documents also
contain additional monitoring, recordkeeping and reporting requirements to ensure compliance
with these limits.

NOx
Available Control Technology
The available options for control of NOx from FCCUs are listed below:

» Low-NOx promoter catalysts

»  Selective non-catalytic reduction (SNCR)
»  Selective catalytic reduction (SCR)

» Feed hydrotreating

» LoTOx in conjunction with WGS

Low-NOx promoter catalysts and NOx reducing additives can be considered the same technology
for purposes of this review. Both are catalytic additives (meaning they are not consumed in the
process) although they serve slightly different purposes. The promoter catalysts specifically
serve as FCC catalysts — providing sites for the cracking of long chain hydrocarbon molecules
into shorter ones, but helping prevent the formation of NOx during the regeneration phase. The
additives are supposed to prevent nitrogen from being trapped in the coke in the first place so that
there is less “fuel-bound” nitrogen to form NOx during the regeneration process.

Evaluation of Technical Feasibility of BACT Controls
All control options are technically feasible.

Although LoTOx requires that a WGS system is simultaneously in use, this does not invalidate its
technical feasibility.

Chevron, and to some degree the other refineries as well, has extensively investigated the use of
NOx reducing additives and determined that they had no effect on NOx emissions. Low-NOx
promoter catalysts are useful, and so only the promoter catalysts will be evaluated further.

The use of SNCR or direct ammonia injection into the FCCU regenerator exhaust cannot be used
in conjunction with the WGS/LoTOx system because of the rapid cooling provided by the WGS.
The use of SCR would also be severely hampered by a WGS/LoTOx system for much the same
reason, although the injection of the ammonia would likely not harm the functionality of the
WGS or LoTOx systems.

Evaluation and Ranking of Technically Feasible Controls

None of the refineries provided detailed analysis for the evaluation of SNCR beyond stating that
no ammonia injection into the FCCU was occurring. Expected control efficiencies would be
rather low, based on residence time, exhaust temperatures, and overall emission reductions of
SNCR-based systems.

The remaining options of feed hydrotreating, SCR, and WGS with LoTOx are all approximately

7 see References: ltem #7
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equal in terms of overall control effectiveness. While Chevron has a current limit of 59 ppm NOx
on a 365-day rolling average for the FCC regenerator stack, actual emissions have been averaging
17 and 13 ppm for 2016 and 2017 respectively. Installation of either SCR or WGS/LoTOx on a
similarly sized new unit would require a limit of approximately 40 ppm on a 365-day rolling
average — yielding a NOx emission reduction of 5.9 tons annually, based on current actual
emissions.

Further Evaluation of Most Effective Controls

Using the expected NOx emission reduction and the estimated annual cost to install and operate
both a SCR and WGS/LoTOX system, the approximate control cost can be derived. Chevron
provided an economic analysis of both systems®, and from that the estimated control cost of SCR
is $675,000/ton of NOX, while the control cost of WGS/LoTOX is $329,000/ton of NOX. Neither
control option is economically feasible.

Both SCR and SNCR have an additional drawback in the form of ammonia slip. In order to
control NOx, ammonia is injected to reduce the NOx to N2 and water. Ideally, a stoichiometric
amount of ammonia would be added — just enough to fully reduce the amount of NOx present in
the exhaust stream. However, some amount of ammonia will always pass through the process
unreacted; and since the process possesses some degree of variability, a small amount of
additional ammonia is added to account for minor fluctuations. The ammonia which passes
through the process unreacted and exits in the exhaust stream is termed “slip” (sometimes
“ammonia slip”). The amount varies from facility to facility, but ranges from almost zero to as
high as 30 ppm in poorly controlled systems. In the case of SCR systems in particular, the
catalyst also degrades over time, and the degree of slip will gradually increase as increasing
amounts of ammonia are needed to maintain NOx reduction performance. Please see the section
on ammonia considerations for additional information.

WGS systems, with or without LoTOX, generate wastewater which must be treated before
discharge or stored before disposal. Systems with LoTOXx either have an acidic wastewater (nitric
acid generated by N,Os in the aqueous phase), or one with soluble solids from neutralization of
that acid.

None of these control options is a viable choice for Chevron who handles NOx emissions through
feed hydrotreating and attains the same final level of control.

Selection of BACT Controls

U DAQ does not recommend any additional controls be installed. Chevron should continue to
hydrotreat the feed prior to the feed entering the FCCU, and continue to meet the rolling 365-day
limit on NOx emissions from the FCCU. As this limit has too long an averaging time, it does not
serve as a limitation suitable for inclusion in SIP which is making adjustments on a 24-hour-
based standard. However, the FCCU is a combustion source and is therefore included in
Chevron’s existing daily cap on NOx emissions (as discussed previously in Section 5.3). This
would serve as a work practice standard and would not need to be included as an additional
limitation.

VOC and Ammonia Considerations

8 see References: ltem #8
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UDAQ was unable to locate any additional controls to reduce emissions of VOCs from the FCCU
regenerator. In 2016, Chevron’s listed VOC emissions from this unit were 0 tons. Chevron has
not tested the emissions from this emitting unit, and thus UDAQ is unable to comment.

However, in a review of other refineries, no viable add-on control device or technique was found
to further reduce the emissions of VOCs from FCC catalyst regenerators. Typical VOC reduction
controls such as thermal or catalytic oxidation require relatively high VOC concentrations and
often additional heat input in the form of fuel burning (hegating the controls already achieved for
other pollutants). Control techniques such as fuel switching are negated by the nature of the
process — the catalytic coke must be removed to continue the cracking process in the FCCU. The
only remaining technique is simply good combustion practices, which is already required by the
other control systems already in place. No additional consideration is required.

There are two possible mechanisms for ammonia emissions from the FCCU regenerator. Most
refineries emit some amount of ammonia from the coke burn-off process itself, as trapped
ammonia salts present in the coke are released during the regeneration process. These emissions
are relatively small, amounting to just 1.53 tons annually in Chevron’s case. The second
mechanism is the injection of ammonia for control of NOx emissions using either SCR or SNCR
as a control process. The injection of ammonia is fairly common among refineries in the U.S.,
but does not occur among the refineries in Utah. None of the refineries located in the Salt Lake
City PM2.5 NAA use ammonia injection for NOx control.

Therefore, UDAQ recommends that no additional BACT limitations be required for these two
pollutants.

BACT for the SRUs
SO2

Chevron operates two well-controlled sulfur recovery plants meeting the established 95% sulfur
recovery required under the PM10 SIP (SIP Section IX, Part H.1). Generically, the sulfur
recovery systems at the various refineries located in the PM2.5 non-attainment areas are referred
to as sulfur recovery units or SRUs. For purposes of this review a “well-controlled SRU” is one
that is already operating with a tail gas treatment system followed by tail gas incineration.

There are only two pollutants of concern from a well-controlled SRU: SO2 and NOx. The system
is designed to remove sulfur (primarily in the form of H,S) from the refinery fuel gas through a
combination of catalytic treatment and combustion. A portion of the total H2S is burned
catalytically to form SO2. Then, the H,S and SO2 react, at an optimal 2:1 ratio, to form elemental
sulfur. After each catalytic stage, the liquid sulfur is recovered from condensers. The effluent gas
from this process is sent to the TGTU, where the SO2 is converted back to H,S and captured by
amine scrubbing. Any unreacted H,S is combusted in the tail gas incinerator yielding SO2.
Through the heat of combustion, some NOXx is formed (thermal NOX), but particulate and VOC
emissions are very low.

Following the procedures outlined in Section 2 above, the 2017 corrected emissions from the two
SRUs are as follows:

SRU #1: PM2.5=0.12 tons, SO2 = 6.73 tons, NOx = 0.82 tons, VOC = 0.09 tons, NH3 = 0.05
tons.
SRU #2: PM2.5 =0.13 tons, SO2 = 3.44 tons, NOx = 1.67 tons, VOC = 0.09 tons, NH3 = 0.05
tons.
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It should be noted, that in Chevron’s case, the effluent gases from both SRUs are sent to a single
TGTU and TGl unit.

Available Control Technology

Three control systems were identified to further control emissions from a well-controlled SRU.
For purposes of this review a “well -controlled SRU” is one that is already operating with a tail
gas treatment system followed by tail gas incineration.

+ LoCat
« WGS
»  Caustic Scrubbing

LoCat is unusual in that it can serve as both a final treatment following the SRU (both in addition
to, or in-lieu of a tail gas unit) or as a fuel gas sulfur removal unit (in case the SRU itself goes
down).

WGS is a final control option, where the exhaust from the SRU is sent to the WGS in-lieu of tail
gas treatment.

Caustic scrubbing is typically used as a replacement for a SRU, such as a redundant back-up
device, but can be used as a final scrubbing process.

Evaluation of Technical Feasibility of Available Controls

All controls are technically feasible.

Evaluation and Ranking of Technically Feasible Controls

Although all three options are technically feasible, none is a good option as an add-on control.
Well-controlled SRUs can achieve 99.9% or better sulfur recovery efficiency rates. Chevron’s
SRUs show SO2 emissions of approximately 10 tons per year, additional add-on controls will not
be cost effective at these low inlet loadings.

Further Evaluation of Most Effective Controls

None of the control options will effectively reduce emissions below the levels already achieved.
Although any of the control options could be applied in lieu of the existing controls, and either
LoCat or WGS could be applied in addition to the existing controls, the costs of these additional
add-on measures would be well above $250,000/ton.

Selection of BACT Controls

UDAQ recommends that Chevron continue to operate the TGTU and TGI as SO2 control for both
SRUs. The SRUs are monitored by CEM and the monitored emissions are included in the daily
plantwide SO2 emissions cap for the refinery. No additional limitations or requirements are

necessary.

BACT for Cooling Towers
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There are two main pollutants of concern from cooling towers used in refinery settings. Like all
industrial cooling towers, some particulate emissions will result during the evaporation of the
cooling water. For further details on BACT controls for particulate emissions from cooling
towers please refer to the PM, s Serious SIP - BACT for Small Sources — Section 6 for the
analysis.

Cooling towers found in refineries have a secondary concern. It is possible for the cooling water
to pick up volatile compounds during the heat transfer process, and for these compounds to be
released as VOCs. As the levels of VOCs in refinery cooling water can be large enough to
deserve their own controls, a separate BACT analysis is provided.

VOCs

Available Control Technology

UDAQ employed the services of a contractor during review of the RACT evaluations for the
moderate PM2.5 SIP®. Only a single control technique was determined to be “available.” During
that review, it became apparent that UDAQ’s contractor was making the same recommendation to
all of the refineries located in the PM2.5 non-attainment area. Specifically, that each refinery
apply the 40 CFR 63 Subpart CC requirements to all cooling towers servicing heat exchangers
with high VOC content streams. These requirements are basically leak detection and repair
programs that apply specifically to cooling towers by checking for the presence of VOCs in the
cooling water on a periodic basis. If detected, then service or repair of the relevant heat
exchanger is warranted.

Evaluation of Technical Feasibility of Available Controls

All the refineries located in the PM, 5 non-attainment area agreed to an application of the MACT
CC language which was included in the moderate PM, 5 SIP in Section IX, Part H.11.g.

Evaluation and Ranking of Technically Feasible Controls
N/A This has become a refinery general SIP requirement.
Further Evaluation of Most Effective Controls

N/A This has become a refinery general SIP requirement.
Selection of BACT Controls

UDAQ recommends that Chevron continue to follow the general refinery SIP requirements found
in Section IX, Part H.11.g.

BACT for Fugitives

In this context, fugitives are referring to fugitive VOC emissions. While Chevron does have
fugitive dust emissions from items such as roads, spill containment berms, and similar earthworks
— particulate emissions from these items have been evaluated separately. Please refer to the PM;s
Serious SIP - BACT for Small Sources — Section 12 for the evaluation.

9 see References: ltem #3
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Fugitive VOC emissions are those emissions that result from the various pipe connections;
feedstock, intermediary, and product transfer activities; loading and unloading operations; and
any and all equipment leaks. They do not typically include the VOC emissions from storage
vessels (storage tanks), cooling towers, or wastewater treatment.

VOCs

Available Control Technology

The only available control option is the low-leak LDAR program as outlined in 40 CFR 60
Subpart VVa and incorporated by reference (with some source category modifications) in 40 CFR

60 Subpart GGGa. Each refinery (including Chevron) became subject to the requirements of
low-leak LDAR (Subpart GGGa) as part of the requirements of the moderate PM2.5 SIP.

Evaluation of Technical Feasibility of Available Controls

N/A Low-leak LDAR is technically feasible, and Chevron became subject to its requirements on
January 1, 2017.

Evaluation and Ranking of Technically Feasible Controls

N/A Chevron is already implementing the requirements of 40 CFR 60 Subpart GGGa.
Further Evaluation of Most Effective Controls

N/A Chevron is already implementing the requirements of 40 CFR 60 Subpart GGGa.
Selection of RACT Controls

UDAQ recommends that Chevron continue to implement the general refinery SIP requirements
regarding Leak Detection and Repair as outlined in Section IX, Part H.11.g.

BACT for Tanks

Although most of UDAQ’s analysis of storage vessels, more commonly referred to as storage
tanks (or just “tanks”), can be found in the PM, 5 Serious SIP - BACT for Small Sources — Section
13, the refineries as a group were evaluated for two additional BACT controls beyond the small
source controls. First, the refineries have some tanks that are larger than the 30,000 gallon cut-off
used in the small source analysis. Second, during development of the moderate 2.5 SIP, the
refineries were required to implement a tank degassing work practice standard.

VOC

Available Control Technology

Although tanks as a group were evaluated for tank degassing, individual tanks were not evaluated
for working or breathing losses. While some VOCs are emitted during these periods, these can

only be controlled on a tank by tank basis. Larger tanks are already subject to floating roof and
specific seal requirements such as those found in 40 CFR 60 Subpart Kb.
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Some additional VOC reductions could be gained by including slotted guide poles and geodesic
domes, but these gains are relatively minor. In the case of slotted guide poles, such requirements
are more easily handled through individual permitting requirements. Individual tanks can also be
controlled by vapor recovery, vapor scrubbers, or vapor combustors. Geodesic domes have not
been found to be economically or technically feasible.

Evaluation of Technical Feasibility of Available Controls

The use of slotted guide poles and vapor controls are both technically feasible. Tank degassing as
a group control is also technically feasible, and was included as a requirement of the moderate
PM2.5 SIP.

Evaluation and Ranking of Technically Feasible Controls

Tank degassing was required as of the moderate PM2.5 SIP. The remaining controls can be
employed in conjunction with tank degassing. The various methods of vapor control (recovery,
scrubbing, and combustion) are all similar in effectiveness and are employed primarily on a tank
by tank basis. While some economy of scale could conceivably be achieved by combining the
emissions from several tanks, tank vapors are primarily released during filling or unloading, and
nearby tanks are rarely loaded or unloaded at the same time.

Further Evaluation of Most Effective Controls

Chevron is already required to follow the tank degassing requirements of Section 1X, Part H.11.g.
The remaining vapor controls were all evaluated by Chevron and were found not to be
economically feasible, with cost effectiveness values in excess of $200,000/ton of VOC control*.

Selection of BACT Controls

UDAQ recommends that Chevron continue to implement the SIP general refinery requirements
on tank degassing as outlined in Section IX, Part H.11.g.

BACT for Wastewater System
VOC

The wastewater treatment system at Chevron consists primarily of a system of drains that route
runoff water and stormwater to an induced air floatation (IAF) unit, which separates entrained
oils and volatiles from the wastewater. Chevron currently operates the IAF with a regenerative
thermal oxidizer (RTO) to control VOC emissions.

Available Control Technology

Because of Chevron’s existing control system at the wastewater treatment plant, there are few
available control options other than the baseline case. Essentially, the other control options are
all alternatives to the existing controls. For the primary collection system, Chevron currently
uses: a collection sump, 1AF, and biological contactors, which are all covered and the vapors
recovered for destruction. Alternatively, Chevron could opt for an API (American Petroleum
Institute) oil-water separator (often referred to simply as an API).

10 see References: ltem #8
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Similarly, the destruction method chosen by Chevron is a RTO. Alternatively, the use of carbon
canisters, non-regenerative thermal oxidation (flaring), or vapor recovery (refrigeration or
alternative method), are all potentially available methods of controlling the recovered vapors.

Evaluation of Technical Feasibility of Available Controls

Either the use of an API or IAF is technically feasible. For destruction/control of the collected
vapors, only the use of a RTO, carbon canisters, or flaring have been shown to be technically
feasible control methods based on the volume of expected VOC emissions (approximately 10
tons VOClyear).

Evaluation and Ranking of Technically Feasible Controls

The various control options are all approximately equal in terms of overall capture and control
efficiency — although the use of thermal destruction (either RTO or flaring) is slightly better than
carbon canisters in terms of overall efficiency. The carbon canisters eventually become saturated,
allowing for some VOC bleed through until the canister is replaced.

Further Evaluation of Most Effective Controls

Chevron did not conduct an economic analysis of the available control options. However, based
on the estimated possible emission reductions and information provided by other refineries, the
control cost of installing and using the carbon canister option is approximately $8,000/ton of
VOC removed. Either thermal oxidation option has a control cost of over $75,000/ton of VOC
removed. However, Chevron has already installed and is operating the RTO control option —
which defines that as the base case.

Selection of BACT Controls

UDAQ recommends that Chevron continue to operate the existing wastewater control system of
IAF and RTO as BACT for the wastewater treatment plant.

BACT for Flares
Flare Gas Emissions

The refinery flares emit PM2.5, SO2, NOx and VOCs, as well as a minor amount of ammonia.
However, rather than evaluate the flares based on the individual pollutant emissions, UDAQ has
historically evaluated the emissions from the flares based on the gases sent to the flares. During
development of the Moderate 2.5 SIP, UDAQ established that the refineries’ flares were to be
used primarily as safety devices and not as process control devices. Therefore, each refinery was
required to meet the requirements of Subpart J and Ja for all hydrocarbon flares, and to install and
operate a flare gas recovery or minimization process by January 1, 2019.

Available Control Technology

There are two parts to refinery flares, as outlined in the Refinery General RACT Evaluation*’,
The first is setting all refinery hydrocarbon flares as subject to the requirements of 40 CFR 60

11 see References: ltem #3
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Subpart Ja. The second is requiring all refineries to have a flare gas recovery system in place and
operating by January 1, 2019 that meets the flare event limits listed in 40 CFR 60.103a(c).

Evaluation of Technical Feasibility of Available Controls
Neither part is technically infeasible.
Evaluation and Ranking of Technically Feasible Controls

The refinery general requirement of subjecting all hydrocarbon flares to the requirements of
Subpart Ja has already been accepted by all listed refineries. As discussed in the Refinery General
RACT Evaluation'?, most refineries will begin economic evaluations of flaring events beginning
in November of 2015 to determine whether a flare gas recovery program is viable regardless of
any imposing of such requirement by DAQ.

For its part, Chevron implemented a flare gas recovery system on its hydrocarbon flares as part of
the C.U.R.E. project in 2011. This system greatly reduced the emissions from both the North and
South Flares, transforming both emission units into true “upset only” flares. The third flare was
primarily a dedicated flare for the HF alkylation unit and cannot be classified as a hydrocarbon
flare due to the HF acid present. Flare gas recovery on this unit would be technically infeasible,
and DAQ has already acknowledged this infeasibility provision with the wording of the language
in the general refinery requirement. Chevron has begun the process of eliminating the use of HF
polymer/HF acid in its processes with an NSR permit issued for the Isoalkyl project (DAQE-
AN101190095-17) in 2017. However, that process will not be completed until 2020.

Further Evaluation of Most Effective Controls

No additional analysis is required. The general requirements on refinery flares found at Section
IX Part H.11.g of the moderate PM2.5 SIP are the only viable techniques for the control of
emissions from the refinery’s flares. No additional analysis is required.

Selection of BACT Controls

DAQ recommends that Chevron continue to operate its existing flare gas recovery system as
outlined in its latest existing refinery AO; as well as implement the general refinery SIP
requirement “Requirements on Hydrocarbon Flares” as outlined in the Refinery General RACT
Evaluation. There are no expected emission reductions versus the 2016 “true-up” emission
inventory as the flare gas recovery system was already included in that inventory.

Additional Feasible Measures and Most Stringent Measures

Extension of SIP Analysis Timeframe

As outlined in 40 CFR 51.1003(b)(2)(iii):

If the state(s) submits to the EPA a request for a Serious area attainment date extension
simultaneous with the Serious area attainment plan due under paragraph (b)(1) of this section,

such a plan shall meet the most stringent measure (MSM) requirements set forth at § 51.1010(b)
in addition to the BACM and BACT and additional feasible measure requirements set forth at §

12 see References: ltem #3
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51.1010(a).

Thus, with the potential for an extension of the SIP regulatory attainment date from December 31,
2019 to December 31, 2024, the SIP must consider the application of both Additional Feasible
Measures (AFM) and Most Stringent Measures (MSM).

Additional Feasible Measures at Chevron

As defined in Subpart Z, AFM is any control measure that otherwise meets the definition of “best
available control measure” (BACM) but can only be implemented in whole or in part beginning 4
years after the date of reclassification of an area as Serious and no later than the statutory
attainment date for the area. The Salt Lake City Nonattainment Area was reclassified as Serious
onJune 9, 2017. Therefore, any viable control measures that could only be implemented in
whole or in part beginning 6/9/2021 (4 years after the date of reclassification) are classified as
AFM.

After a review of the available control measures described throughout this evaluation report,
UDAQ was unable to identify any additional control measures that were eliminated from BACT
consideration due to extended construction or implementation periods.

Most Stringent Measures at Chevron
As defined in Subpart Z, MSM is defined as:

... any permanent and enforceable control measure that achieves the most stringent emissions
reductions in direct PM2.5 emissions and/or emissions of PM2.5 plan precursors from among
those control measures which are either included in the SIP for any other NAAQS, or have been
achieved in practice in any state, and that can feasibly be implemented in the relevant PM2.5
NAAQS nonattainment area.

This is further refined and clarified in 40 CFR 51.1010(b), to include the following Steps:

Step 1) The state shall identify the most stringent measures for reducing direct PM2.5 and PM2.5
plan precursors adopted into any SIP or used in practice to control emissions in any state.

Step 2) The state shall reconsider and reassess any measures previously rejected by the state
during the development of any previous Moderate area or Serious area attainment plan
control strategy for the area.

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

Step 4) Except as provided in Step 3), the state shall adopt and implement all control measures
identified under Steps 1) and 2) that collectively shall achieve attainment as expeditiously
as practicable, but no later than 5 years after the applicable attainment date for the area.

Step 1 — Identification of MSM
For purposes of this evaluation report UDAQ has identified for consideration the most stringent

methods of control for each emission unit and pollutant of concern (PM,s or PM, s precursor). A
summary is provided in the following table:
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Table 12-1: Most Stringent Controls by Emission Unit

Emission Unit Pollutant Most Stringent Control Method

PM2.5 | GCP, fuel type, flue gas filter (FGF) / wet gas scrubber (WGS)

FCCU Regenerator S02 DeSOx catalyst, WGS

NOXx GCP, deNOx catalyst, feed hydro-treating, deNOx additive (?)
Heaters/Boilers NOx ULNB, SCR

Ammonia | only if SCR is used, feedback controls

Flares Flare Gas | flare minimization program
SRU S02 second tail gas treatment unit (TGTU), WGS

NOXx WGS
Cooling Towers VOC MACT CC requirements
Fugitives VOC NSPS GGGa LDAR requirements
Tanks VOC tank degassing requirements
Woastewater Treatment VOC IAF/API separator; with carbon canister control / oxidation

12.3.2

The above listed controls represent the most stringent level of control identified from all other
state SIPs or permitting actions, but do not necessarily represent the final choice of MSM. That is
determined in Step 4.

Step 2 — Reconsideration of Previous SIP Measures

Utah has previously issued a SIP to address the moderate PM, 5 honattainment areas of Logan,
Salt Lake City, and Provo. The SIP was issued in parts: with the section devoted to the Logan
nonattainment area being found at SIP Section IX.A.23, Salt Lake City at Section IX.A.21, and
Provo/Orem at Section IX.A.22. Finally, the Emission Limits and Operating Practices for Large
Stationary Sources, which includes the application of RACT at those sources, can be found in the
SIP at Section IX Part H. Limits and practices specific to PM, s may be found in subsections 11,
12, and 13 of Part H.

Accompanying Section IX Part H was a TSD that included multiple evaluation reports similar to
this document for each large stationary source identified and listed in each nonattainment area.
UDAQ conducted a review of those measures included in each previous evaluation report which
contained emitting units which were at all similar to those installed and operating at Chevron.

There were several technologies that had been eliminated from further consideration at some
point during many of the previous reviews. Some emitting units were considered too small, or
emissions too insignificant to merit further consideration at that time. The cost effectiveness
considerations may have been set at too low a threshold (a question of cost in RACT versus
BACT). And many cases of technology being technically infeasible for application — such as
applying catalyst controls to infrequently used emitting units which may never reach an operating
temperature where use of the catalyst becomes viable and effective.

In one particular case, these previously rejected control technologies were already brought
forward and re-evaluated using updated information (more recent permits, emission rates and cost
information) by Chevron in its BACT analysis report. This was the deferment of VOC controls
for the wastewater treatment systems at four Salt Lake City area refineries. Chevron did include
an analysis of the wastewater treatment system, and took into account previous steps (such as the
IAF and RTO) previously undertaken to reduce emissions. This updated analysis has been
reviewed as part of the UDAQ BACT review in Section 12 above.
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12.3.3 Step 3 — Demonstration of Feasibility

A control technology or control strategy can be eliminated as MSM if the state demonstrates that
it is either technically or economically infeasible.

This demonstration of infeasibility must adhere to the criteria outlined under §51.1010(b)(3), in

summary:

1) When evaluating technological feasibility, the state may consider factors including but not
limited to a source's processes and operating procedures, raw materials, plant layout, and
potential environmental or energy impacts

2) When evaluating the economic feasibility of a potential control measure, the state may
consider capital costs, operating and maintenance costs, and cost effectiveness of the

measure.

3) The SIP shall include a detailed written justification for the elimination of any potential
control measure on the basis of technological or economic infeasibility.

This evaluation report serves as written justification of technological or economic
feasibility/infeasibility for each control measure outlined herein. Where applicable, the most
effective control option was selected, unless specifically eliminated for technological or
economical infeasibility. Expanding on the previous table, the following additional information

is provided:

Table 12-2: Feasibility Determination

Emission Unit Pollutant MSM Previously Identified Is Method Feasible?

PM2.5 GCP, fuel type, FGF/WGS See below

FCCU Regenerator | SO2 deSOx catalyst, WGS See below
NOXx GCP, deNOx catalyst, feed See below

hydro-treating, deNOXx additive

Heaters/Boilers NOx ULNB, SCR See below
Ammonia | NH3 feedback See below

Flares Flare Gas | flare minimization program Yes

SRU SO2 TGTU or WGS No, high cost
NOx WGS No, high cost

Cooling Towers VOC MACT CC Yes

Fugitives VOC LDAR Yes

Tanks VOC tank degassing Yes

WW Treatment VOC carbon canister / oxidation Yes, see below

Most of the entries in the above table were determined to be feasible on a technological basis.
However, in several cases two distinct paths exist that are mutually exclusive. Two control
techniques could serve equally as BACT/BACM or MSM, but they are not simply
interchangeable. Once a source has elected to follow a particular path for emission control,
needing to change over to the alternative control path would involve considerable expense as well
as complete removal of the existing system(s). In many cases this would also involve shutting
down operation of the source for an extended period of time — posing additional economic burden

on the source.

One particular example of this is the application (or lack) of WGS. Wet gas scrubbing has the
capability of removing both particulates and acid gases (SO2 and derivatives) and, if the LoTOx
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option has been pursued, NOx as well. However, this control system is not compatible with other
control systems such as fabric filtration (baghouses or FGF), catalytic controls (SCR), or tail gas
treatment (as these are also catalytic controls). If the WGS is installed secondary to the existing
controls, these would render the use of WGS redundant and extremely cost ineffective (the inlet
concentrations would simply be too low to be viable). Alternatively, the WGS would be installed
as the primary control, creating a similar situation for the “existing” controls, but with an
additional problem of a now water saturated exhaust stream and a greatly lowered exhaust
temperature. Removing the existing controls to swap to the new control option is often millions
of dollars above and beyond the millions already spent on the primary BACT level control. In
Chevron’s case, the company opted for feed hydro-treating, which is a pretreatment solution that
effectively eliminates the need for after-process controls normally chosen as MSM. This
mechanism of pollution control is not typically chosen as MSM as it requires a complete redesign
of the underlying production process — and can rarely be accomplished within the SIP
development window, let alone within the MSM timeframe.

The costs for WGS or a second TGTU on the SRU do not currently justify including either of
these controls as MSM. With total expected emissions from the SRU of just 10 tons, UDAQ
cannot recommend either control option as MSM.

New PM2.5 SIP — General Requirements

The general requirements for all listed sources are found in SIP Subsection IX.H.11. These serve
as a means of consolidating all commonly used and often repeated requirements into a central
location for consistency and ease of reference. As specifically stated in subsection IX.H.11.a
below, these general requirements apply to all sources subsequently listed in either IX.H.12 (Salt
Lake City) or IX.H.13 (Provo/Orem), and are in addition to (and in most cases supplemental to)
any source-specific requirements found within those two subsections.

IX.H.11.a.  This paragraph states that the terms and conditions of Subsection I)X.H.11 apply to
all sources subsequently addressed in the following subsections IX.H.12 and IX.H.13. It also
clarifies that should any inconsistency exist between the general requirements and the source
specific requirements, then the source specific requirements take precedence.

IX.H.11.b Paragraph i: States that the definitions found in State Rule 307-101-2, Definitions,
apply to SIP Section IX.H. Since this is stated for the Section (IX.H), it applies equally to
IX.H.11, IX.H.12 and I1X.H.13. A second paragraph (ii), includes a new definition for natural gas
curtailment for those sources in 1X.H.12 and 1X.H.13 that reference it.

IX.H.11.c  Thisis a recordkeeping provision. Information used to determine compliance shall
be recorded for all periods the source is in operation, maintained for a minimum period of five (5)
years, and made available to the Director upon request. As the general recordkeeping
requirement of Section IX.H, it will often be referred to and/or discussed as part of the
compliance demonstration provisions for other general or source specific conditions. It also
includes provisions referring to the reporting of emission inventories and reporting deviations

(paragraph ii).

IX.H.11.d  Statement that emission limitations apply at all times that the source or emitting
unit is in operation, unless otherwise specified in the source specific conditions listed in IX.H.12
or IX.H.13. It also clarifies that particulate emissions consist of both the filterable and
condensable fractions unless otherwise specified in IX.H.12 or IX.H.13.
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This is the definitive statement that emission limits apply at all times — including periods of
startup or shutdown. It may be that specific sources have separate defined limits that apply
during alternate operating periods (such as during startup or shutdown), and these limits will be
defined in the source specific conditions of either IX.H.12 or IX.H.13.

Conditions 1.a, 1.b and 1.d are declaratory statements, and have little in the way of compliance
provisions. Rather, they define the framework of the other SIP conditions. As condition 1.c is
the primary recordkeeping requirement, it shall be further discussed under item 4.2 below.

IX.H.11.e  This is the main stack testing condition, and outlines the specific requirements for
demonstrating compliance through stack testing. Several subsections detailing Sample Location,
Volumetric Flow Rate, Calculation Methodologies and Stack Test Protocols are all included — as
well as those which list the specific accepted test methods for each emitted pollutant species
(PM10, NOx, or SO2). Finally, this subsection also discusses the need to test at an acceptable
production rate, and that production is limited to a set ratio of the tested rate.

IX.H.11.f This condition covers the use of CEMs and opacity monitoring. While it
specifically details the rules governing the use of continuous monitors (both emission monitors
and opacity monitors), it also covers visible opacity observations through the use of EPA
reference method 9.

Both conditions 11.e and 11.f serve as the mechanism through which sources conduct monitoring
for the verification of compliance with a particular emission limitation.

Monitoring, Recordkeeping and Reporting

As stated above, the general requirements IX.H.11.a through IX.H.11.f primarily serve as
declaratory or clarifying conditions, and do not impose compliance provisions themselves.
Rather, they outline the scope of the conditions which follow in the source specific requirements
of IX.H.12 and 1X.H.13.

For example, most of the conditions in those subsections include some form of short-term
emission limit. This limitation also includes a compliance demonstration methodology — stack
test, CEM, visible opacity reading, etc. In order to ensure consistency in compliance
demonstrations and avoid unnecessary repetition, all common monitoring language has been
consolidated under IX.H.11.e and IX.H.11.f. Similarly, all common recordkeeping and reporting
provisions have been consolidated under IX.H.11.c.

Revised PM2.5 SIP — General Refinery Requirements

The revised PM2.5 SIP incorporates several new requirements that apply specifically to those
petroleum refineries listed in Section 1X.H.12 of the SIP. Some subsections of IX.H.11.g also
apply more broadly and could affect additional petroleum refineries in addition to those listed in
IX.H.12. Where this greater applicability exists for a particular condition or limitation, such will
be noted in the discussion for that requirement.

IX.H.11.g.i.A This condition covers SO, emissions from fluidized catalytic cracking units

(FCCUs). The limit is 50 ppmvd @ 0% excess air on a 7-day rolling average
basis, as well as 25 ppmvd @ 0% excess air on a 365-day rolling average basis.
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The condition is based on 40 CFR 60 Subpart Ja, and includes the same limitation found in that
subpart. Compliance is demonstrated by CEM, as outlined in 40 CFR 60.105a(g) — also from
Subpart Ja.

IX.H.11.g.i.B  This condition addresses PM emissions from FCCUs. The limit is 1.0 Ib PM per
1000 Ib coke burned. The emission limit applies on a 3-hour average basis.

The emission limit is derived from 40 CFR 60 Subpart Ja, although Subpart Ja does not
specifically state that the limit applies on a 3-hour average. Instead it states that compliance will
be demonstrated via a performance test using Method 5, 5b or 5f, using an average of three 60-
minute (minimum) test runs.

Compliance is demonstrated by stack test as outlined in 40 CFR 60.106(b). This stack testing
procedure is from Subpart J, rather than Subpart Ja. The equations utilized and reference
methods involved are identical between the two subparts; however, the protocol to follow for
testing is much more direct and straightforward in 860.106(b).

The condition also requires the installation of a continuous parameter monitoring system (CPMS)
to monitor and record operating parameters for determination of source-wide PMyo emissions for
inclusion in the 24-hour PM, 5 Cap (see the individual source specific requirements of IX.H.12
for details on these Caps).

IX.H.11.g.ii  This condition limits the H,S content of gases burned within any refinery located
within (or affecting) an area of PM, s or PMy, nonattainment. The limit is 60
ppm H,S or less as described in 40 CFR 60.102a on a rolling average of 365
days.

As the PM, 5 nonattainment areas encompasses the entirety of the PMy, maintenance areas this
condition potentially affects more than just the four refineries listed in IX.H.12. There is at least
one minor source refinery (Silver Eagle Refinery) which is affected by this requirement. The
Silver Eagle Refinery was previously listed in the original PM10 SIP as Crysen Refining, Inc.,
but was delisted as it is no longer a major source.

Compliance is demonstrated through continuous H,S monitoring, as outlined in 40 CFR 60.107a.
Both the limitation and the compliance methodology are based on 40 CFR 60 Subpart Ja.

IX.H.11.g.iii ~ This condition places limits on heat exchangers in VOC service.

The condition requires that all heat exchangers in VOC service meet the requirements of 40 CFR
63.654, which requires use of the “Modified El Paso Method” for calculation of VOC emissions.
Sources are allowed an option to use another EPA-approved method if allowed by the Director.
An exemption is also given for heat exchangers that meet specific criteria that are outlined within
the condition language.

IX.H.11.g.iv  Leak Detection and Repair Requirements.

This condition subjects each source to the requirements of 40 CFR 60 Subpart GGGa — also
known as Enhanced LDAR. The Sustainable Skip Period provisions of that subpart have also
been retained.

IX.H.11.g.v This condition establishes new requirements on hydrocarbon flares.
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First, it states that all hydrocarbon flares are subject to Subpart Ja (40 CFR
60.100a-109a) if not previously subject.

Second it requires that each major source refinery either: 1) install a flare gas
recovery system designed to limit hydrocarbon flaring from each affected flare
during normal operations below the values listed in Subpart Ja (specifically 40
CFR 60.103a(c)), or 2) limit flaring during normal operations to 500,000 scfd or
less for each affected flare.

This requirement is based on Subpart Ja, and is designed to incorporate the flare gas recovery
requirements of that subpart ahead of the normal implementation schedule. The refineries located
in, or impacting, the nonattainment areas are relatively small. As a consequence, the possibility
that they would trigger the flare gas recovery provisions of Subpart Ja in the near term (5-10
years) was very small. Although one of the refineries had elected to install a flare gas recovery
system voluntarily, the system only addressed a part of the refinery’s total flaring capacity, and
was not originally designed to Subpart Ja specifications. The first paragraph is already applicable
to all refineries, while the second paragraph is applicable as of January 1, 2019.

IX.H.11.g.vi  This condition requires that vapor control devices be employed during tank
degassing operations. Some provisions are made for connecting and
disconnecting degassing equipment. Notification must also be made to the
Director prior to performing such an operation — unless an emergency situation is
at play.

This condition applies to sources beyond just refineries — any owner/operator of any stationary
tank meeting the outlined criteria must fulfill the requirements of this condition.

IX.H.11.g.vii  No Burning of Liquid Fuel Oil in Stationary Sources — Establishes that no
petroleum refineries in or affecting any PM nonattainment or maintenance area
shall be allowed to burn liquid fuel oil in stationary sources except during natural
gas curtailments or as specified in the individual subsections of Section 1X, Part
H. The use of diesel fuel meeting the specifications of 40 CFR 80.510 in standby
or emergency equipment is exempt from this requirement.

This requirement addresses a provision of the original PMy, SIP, which prevented the refineries
from burning liquid fuel oil in any capacity — including in emergency or standby equipment. This
brings forward the original intent, maintains consistency with the PM,, maintenance plan
provisions of IX.H.1.g, and addresses the problem of emergency and standby equipment.

Monitoring, Recordkeeping and Reporting

The new petroleum refinery requirements establish several specific emission limitations.
Primarily these limits are monitored continuously — such as the SO, CEM on the FCCU or the
H,S monitor on fuel gas. Where continuous monitoring is used, the requirements of IX.H.11.f
apply, which incorporates by reference R307-170, 40 CFR 60.13 and 40 CFR 60, Appendix B —
Performance Specifications.

Under R307-170, paragraph 170-8 addresses Recordkeeping, while 170-9 addresses Reporting.

The FCCU PM limit is demonstrated by stack test. This stack test requirement is subject to the
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requirements of IX.H.11.e. In addition, any source with a direct stack emission limitation is
subject to the requirements of R307-165.

These conditions are also subject to the general recordkeeping and reporting requirements of
IX.H.11l.c.

New PM, 5 SIP — Chevron Specific Requirements

The Chevron specific conditions in Section 1X.H.12 address those limitations and requirements
that apply only to the Chevron Refinery in particular.

IX.H.12.d.i This condition establishes a source-wide Cap on PM, s emissions on a ton per day
and ton per rolling 12-month basis. Emissions are calculated on a
filterable+condensable basis from all sources. These limits are 0.305 tons PM, 5
per day and 110 tons per rolling 12-month period.

The procedure for establishing emission factors has been included in subparagraph A, while
Subparagraph B discusses how stack testing can be used to update the values listed in
subparagraph A. Subparagraph C is the mechanism for compliance — the stack test frequencies,
use of CEM, a definition of “day” has been established as being from midnight until the
following midnight, how the equations work together, etc.

IX.H.12.d.ii ~ This condition establishes a source-wide Cap on NO, emissions on a ton per day
and ton per rolling 12-month basis. Emissions are calculated from all emission
points. The limits are 2.1 tons NO, per day and 766.5 tons per rolling 12-month
period.

Laid out in a manner similar to IX.H.12.d.i, this condition includes the same subparagraphs A, B
and C. It also includes the same definition of “day” as being from midnight until the following
midnight. Compliance shall be determined daily by applying the listed emission factors or
emission factors determined from the most current performance test to the relevant quantities of
fuel combusted. Default emission factors are then listed for each fuel type (including fuel oil,
although with the caveat that it is only to be used during natural gas curtailments). The equations
to be used for the emission calculations are also included.

IX.H.12.d.iii ~ This condition establishes a source-wide Cap on SO, emissions on a ton per day
and ton per rolling 12-month basis. Emissions are calculated from all emission
points. This limit is 1.05 tons SO, per day and 383.3 tons per rolling 12-month
period.

This condition is much the same as the previous two conditions, differing only in the pollutant of
concern. Subparagraphs A, B and C are as before, the same definition of “day” is included, and
similar requirements in monitoring and compliance determination are listed.

IX.H.12.f.iv  This condition addresses specific fuel sulfur requirements for the refinery,
allowing the use of diesel-fired emergency equipment as an exception to
IX.H.11.g.vii.

Chevron currently has a number of small diesel-fired emergency engines listed in its AO. No

specific provision has ever been made to allow for the use of diesel-fired emergency equipment at
the refineries — and while it is clear that the provisions of the original PM10 SIP were meant for
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the burning of liquid fuel in heaters and boilers and not for the application of emergency
equipment, such language was not included nor brought forward. This condition (and similar
conditions for the other refineries) addresses that oversight. This condition also addresses
Chevron’s specific needs for using both plant coke and HF alkylation polymer as conditions
warrant.

IX.H.12.f.v This condition requires the use of BACT-level controls on the three compressor
engines through establishment of ppmvd emission limits on each of engines.
Stack testing for compliance monitoring is also required.

This condition will be added to incorporate the control requirements of this BACT analysis,
which recommends NOXx limitations on the three engines.

IX.H.12.f.vi Finally, Chevron has a last condition which deals with their flare #3 which
receives gases from the isomerization unit, reformer unit and HF alkylation unit.
Since the HF acid gases would render the #3 flare as not a straight hydrocarbon
flare, it could be exempted completely from the requirements of IX.H.11.9.v.B,
but Chevron has chosen to simply discount the flow contribution from the HF
alkylation unit. This condition clarifies that calculation.

Not included are any requirements on the wastewater treatment plant, since the only
recommended requirement is the continued use of the existing IAF and RTO — without any
specific emission limitations or minimum destruction efficiency.

Monitoring, Recordkeeping and Reporting

Monitoring for all conditions is addressed through a variety of methods, depending on the
emission point in question. Stack testing, CEMs, parameter monitoring — all are viable options,
and have been included in the language of IX.H.12.b.i through IX.H.12.b.iii. As appropriate,
these monitoring requirements are complemented by the general provisions of IX.H — specifically
11.e for stack testing, 11.f for CEMs and other continuous monitors, and 11.c for recordkeeping
and reporting.

Where necessary, additional monitoring, recordkeeping and/or reporting requirements have been
directly included in the language of IX.H.12.b to address specific concerns. One example would
be the use of leveling gauges on all fuel oil tanks to determine daily fuel oil consumption.
No specific monitoring, recordkeeping or reporting is required for IX.H.12.b.iv, as this condition
serves merely as a specific exception to the general refinery requirement prohibiting the burning
of liquid fuel oils. Such exception is authorized under the language of IX.H.11.g.iv itself.
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Boiler #1 F11001, Boiler #2 F11002, and Boiler #4 F11004 BACT Analysis
UTAH DEPARTMENT OF

ENVIRONMENTAL QUALITY
1. Site and Company/Owner Name MAY 0 1 2017

Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake l%elf\l’?&%/&( OF AIR QUALITY

2. Description of Facilitvf

The Salt Lake Refinery processes crude oils and lesser quantities of other hydrocarbon
feedstocks to produce transportation fuels, petroleum coke, sulfur, and various
byproducts. The refinery operates 24 hours per day and 365 days per year. The nominal
capacity of the Salt Lake Refinery is approximately 56,000 barrels of crude oil per
calendar day.

The refinery uses three general processes to transform crude oil into refined petroleum
products: distillation, conversion, and purification. These processes occur in nine
primary process units and various ancillary units. More detailed descriptions of the
processes, process equipment, raw materials, and products have been previously
submitted by Chevron, in materials such as the operating permit application for the
refinery. However, included in this section are general descriptions of the existing Salt
Lake Refinery process units.

Crude Unit (Plant #21)

The first major step in the refining process is distillation of crude oil, which
separates the different hydrocarbon chains that comprise crude oil. Crude oil is
pumped from storage tanks to the unit battery limits and preheated by exchange
with hot products. The crude oil then passes through a desalter to remove
naturally occurring salts and solids, which could lead to fouling and corrosion of
downstream equipment, and is then heated in a gas-fired process heater.

The heated feed is sent to the atmospheric distillation column to separate the
crude oil into various hydrocarbon fractions: refinery fuel gas (RFG), liquefied
petroleum gas (LPG), naphtha, kerosene, diesel, and atmospheric residuum. Light
hydrocarbons (methane, ethane, and propane), gases (hydrogen, hydrogen sulfide,
etc.), and naphtha leave the top of the atmospheric distillation column and go to
an overhead condenser/separator.

The light gases and hydrocarbons leave the top of the overhead separator and go
to the Amine Units for sulfur removal before being used as RFG in the refinery
process heaters and boilers. RFG consists of both amine-treated refinery gases
and supplemental purchased natural gas. Supplemental purchased natural gas is
added to balance the refinery’s energy needs.

The condensed hydrocarbons go to the naphtha stabilizer to further remove light
hydrocarbons, such as LPG, from the naphtha. Stripping steam condensed in the
overhead separator is sent to the Sour Water Stripper Unit. The various straight
run hydrocarbon draws (kerosene and diesel) from the side of the atmospheric
distillation column go to side strippers and further processing in the refinery.
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Atmospheric residuum, withdrawn from the bottom of the atmospheric distillation
column, comprises the primary feed to the vacuum distillation column. This
material is partially vaporized in a gas-fired charge heater before being distilled
under vacuum conditions. Vacuum gas oils are produced as liquid products and
are used as feed to the Fluid Catalytic Cracking Unit (“FCCU”) and the Coker
Unit. Vacuum residuum, which is the remaining liquid fraction that is withdrawn
from the bottom of the vacuum distillation column, is the primary feed to the
Coker Unit. Stripping and vacuum ejector steam is condensed in the vacuum
distillation column overhead system and sent to the Sour Water Stripper Unit.

The crude unit furnaces can fire refinery fuel gas or purchased natural gas.

Coker Unit (Plant #70)

The second major step in crude oil refining at the Salt Lake Refinery is
conversion, which converts the heavy unfinished products from the crude unit into
lighter products such as gasoline and diesel fuel. This is accomplished primarily
in the Delayed Coker (Coker Unit), discussed in this section, and in the FCCU,
Reformer Unit, Isomerization Unit, and Alkylation Unit, each of which is
discussed later.

The Coker Unit at the Salt Lake Refinery uses the delayed coking process. This is
a semicontinuous, thermal cracking process whereby heavy hydrocarbon
feedstocks such as FCC heavy cycle oil and vacuum residuum are converted to
lighter liquid products and petroleum coke.

The heavy feed streams are first pumped from storage tanks to a fractionator
column where they are mixed with the fractionation column bottoms. The
combined stream of coker feed and fractionator bottoms is heated in a gas-fired
process heater to initiate coke formation in the coke drums. The formation of
coke is a thermal cracking process in which the hot coker feed thermally
decomposes (i.e., cracks) into hydrocarbon vapors and coke. The hydrocarbon
vapors leave the coke drum overhead and flow to the fractionator column. This
distillation column separates the cracked hydrocarbons into fuel gas, LPG,
naphtha, coker diesel, and coker gas oil.

The Coker Unit at the Salt Lake Refinery employs a pair of coke drums that are
alternately switched on- and off-line after filling with hot feed. After coking
reactions are complete, the full coke drum is switched off-line and is steamed out
and cooled. Vapors are captured by the closed blowdown system and recovered
in the fractionator. After quenching/cooling, the coke drum bottom and top heads
are opened. The coke is cut from the drum with a high-pressure water jet and
dropped into a pit where the free water is separated from the coke and recycled.
The only fuel used is refinery fuel gas.

Hydrodenitrification (“HDN”’) Unit (Plant #71)
The third and final major step in a modern refinery such as the Salt Lake Refinery
is purification, where impurities such as sulfur and nitrogen are removed from
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intermediate streams and/or final products. Purification is required, at a
minimum, so that when final products such as gasoline and diesel fuel are
consumed they will burn more cleanly. Purification of intermediate streams has
the additional benefit of allowing certain refinery process units to operate with
lower levels of air emissions. Purification at the Salt Lake Refinery is
accomplished primarily in the HDN Unit and the Vacuum Gas Oil (“VGO”)
Hydrotreater Unit and Hydrodesulfurization (“HDS”) Unit, which are discussed
later.

The HDN Unit removes sulfur and nitrogen from intermediate Coker Unit product
streams such as coker diesel and coker gas oil. This is accomplished by
contacting the intermediate feed streams with a hydrotreating catalyst in the
presence of hydrogen gas. Sulfur and nitrogen are removed from the HDN Unit
feed streams in a hydrotreating reactor to form hydrogen sulfide gas and ammonia
gas, which are then routed to the Amine Units and Sour Water Strippers. The
HDN Unit uses two gas-fired process heaters. The only fuel used to fire these
heaters is refinery fuel gas.

HDS Unit (Plant #64)

The HDS Unit is very similar to the HDN Unit. Instead of processing Coker Unit
intermediates, the HDS Unit processes diesel fuel from the Crude Unit. In the
HDS reactor, sulfur and nitrogen are removed from the diesel and replaced by
hydrogen. Sulfur and nitrogen form hydrogen sulfide gas and ammonia gas,
which are then routed to the routed to the Amine Units and Sour Water Strippers.
The HDS Unit uses two gas-fired process heaters. The HDS process heaters can
be fired on refinery fuel gas or purchased natural gas.

VGO Hydrotreater Unit (Plant #66)

The VGO Hydrotreater Unit removes sulfur and nitrogen from gas oil produced in
the Crude Unit prior to being sent as feed to the FCCU. This is accomplished by
contacting the gas oil with a hydrotreating catalyst in the presence of hydrogen
gas. Sulfur and nitrogen are removed from the gas oil in a hydrotreating reactor
to form hydrogen sulfide gas and ammonia gas, which are then routed to the
Amine Units and Sour Water Strippers. The VGO Hydrotreater Unit uses two
gas-fired process heaters. The only fuel used for these heaters is refinery fuel gas.

FCCU and Gas Recovery Unit (“GRU”) (Plants #31 & #32)

The FCCU at the Salt Lake Refinery processes gas oils into gasoline, diesel, and
other light products by cracking the heavy molecules in a low pressure reactor.
This unit processes primarily gas oils from the Crude Unit and Coker Unit that
have been hydrotreated in the VGO Hydrotreater Unit and HDN Unit. The
hydrotreated gas oils are first heated in a gas-fired process heater before being fed
to the FCCU reactor. The cracking reaction occurs at high temperatures and in an
atmosphere of fluidized cracking catalyst. Cracked product is then distilled into
various boiling range products in the GRU. Products are routed to additional
process units for further treatment and processing. Coke is a byproduct of the
reaction and is deposited on the catalyst. The coke is burned in the FCCU catalyst
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regenerator. Catalyst particles entrained in the combustion products from the
regenerator are recovered in cyclones, and an electrostatic precipitator is used for
control of particulate matter emissions by removal of remaining catalyst particles.
Two furnaces that fire only refinery fuel gas are used in the FCC operations.

Reformer Unit (Plant #35)

The catalytic Reformer Unit changes the molecular size and shape of low-octane
gasoline creating a high-octane gasoline blend component. The reforming
process includes four catalytic reactor beds. First, a hydrotreating pre-treatment
reactor removes low levels of residual sulfur contamination and nitrogen. The
three remaining catalytic reactors “reform” hydrocarbons into larger, high-octane
molecules for blending into gasoline. Distillation equipment downstream of the
reactor section separates the reactor product into various components. The
Reformer Unit utilizes three process heaters that are fired with refinery fuel gas
and three internal combustion engines that are fired with natural gas.

Isomerization Unit (Plant #37)

The Isomerization Unit converts or “isomerizes” normal butane into isobutane in
one of two catalytic reactors. Isobutane is required in the alkylation process. The
Isomerization Unit does not contain any fired furnaces.

Alkylation Unit (Plant #36)

The alkylation process reacts isobutane with propylene or butene in the presence
of a hydrofluoric acid catalyst. The primary product of this reaction is a high
octane product called alkylate. In addition to creating high octane blend
components, the Alkylation Unit reduces the vapor pressure of its feed stocks.
Butane and propane are produced by the Alkylation Unit. This unit uses one
furnace in its operation. Alkylation polymer and refinery fuel gas are used as
fuels.

Steam Plant (Plant #11)
The refinery has five boilers that produce steam for the refinery. Natural gas and
refinery fuel gas are used as fuels for the boilers.

Amine Units and Sour Water Strippers (Plants #44, #45, #67)

The Amine Units remove hydrogen sulfide from the fuel gas produced in the
process units previously described. In the amine process, hydrogen sulfide is
contacted with liquid amine and absorbed into a liquid amine solution. The
hydrogen sulfide is then stripped from the amine solution and processed by the
Sulfur Recovery Plants for recovery of elemental sulfur. Amine is regenerated
and recycled within the Amine Units.

The Sour Water Strippers remove ammonia and hydrogen sulfide from sour water
generated in the process units described earlier. Using steam, the sour water is
stripped of these contaminants in a packed column. The ammonia and hydrogen
sulfide components of the sour water are removed for further processing in the
Sulfur Recovery Plants.
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There are no furnaces in the Sour Water Strippers or Amine Units.

Sulfur Recovery Plants (Plants #65 & #68)

The Sulfur Recovery Plants convert hydrogen sulfide into liquid sulfur and
thermally destroy ammonia, forming water vapor and nitrogen. The molten sulfur
product is delivered for marketing sales. Residual gas exiting the final
reactor/condenser in each plant is sent to an incinerator for final combustion.
Natural gas and refinery fuel gas are used as combustion fuels in the Sulfur
Recovery Plants.

Wastewater Treatment Plant (Plant #9)

All refinery process wastewater and storm water is treated in the Wastewater
Treatment Unit. A series of tanks, oil/water separators, biological treatment
disks, and filters comprise this plant.

Refinery Flares (Plants #35, #75)

The Salt Lake Refinery has three flares that serve primarily as safety devices for
the destruction of non-routine hydrocarbon releases. The refinery also has a flare
gas recovery system, which recovers and compresses process gases from the
Coker (#1) and FCC (#2) flares that would otherwise be flared and routes these
gases to the Amine Plant for treatment. The only fuels consistently used are
natural gas and refinery fuel gas.

Storage Tanks

The Salt Lake Refinery includes approximately 64 storage tanks for crude oil and
various intermediate and final products. Crude oil and lighter materials are stored
in external floating roof storage tanks; fixed roof storage tanks are used for
heavier materials.

Loading Racks
The Salt Lake Refinery includes loading racks for transportation fuels and for
molten sulfur.

Cooling Tower
The Salt Lake Refinery includes four cooling water towers for process cooling.
No fuels are used.

Emergency Equipment

The Salt Lake Refinery includes eight reciprocating internal combustion engines
used for emergency electric generation and emergency liquid pumping purposes.
Diesel fuel is the only fuel used.

3. Recent Permitting Actions (if any):

In 2016, Chevron received authorization for the construction of a new gas-fired boiler,
which will be designated Boiler #7. In conjunction with the startup of this new boiler,
Boilers #1, #2, and #4 will be permanently shut down.
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4. Current Emissions (Boiler #1 F11001, Boiler #2 F11002, and Boiler #4 ¥11004)

For the purposes of this BACT analysis, Chevron has grouped Boilers #1 F11001 (55.8
MMBtu/hr), #2 F11002 (55.8 MMBuu/hr), and #4 F11004 (54.1 MMBtu/hr) together.
These boilers have been grouped together for this BACT analysis based on their similar
operation and they are of the same design. Chevron has used 2015 emissions from all
three boilers in this analysis. Estimated 2015 emissions for all three boilers are presented
in the following tables.

Boiler #1 — 2015 Actual Emissions

PM|0 PMz_s SOz NOx vOC NH3
14 1.4 0.0 106.3 1.0 0.6

Boiler #2 — 2015 Actual Emissions

PM]O PM2_5 SOZ NOx vYOC NH_;
1.4 1.4 0.0 106.3 1.0 0.6

Boiler #4 — 2015 Actual Emissions

PM]O PMz.s SOZ NOx vVOC NH_';
0.8 0.8 0.0 45.0 0.6 0.3

. Emission Information / Discussion

Stack test data were used to estimate NOx emissions for Boiler #1 F11001, Boiler #2
F11002, and Boiler #4 F11004. All other emissions were calculated as follows:

e VOC, PM10 and PM2.5 — Emission factors from AP-42 Table 1.4.2.
e NHj — Development and Selection of Ammonia Emission Factors, August 1994,
Table 7.4.

e SO, - Based on refinery fuel gas HHV (2015 Emission Inventory) and total sulfur
in fuel gas.

Chevron plans to decommission Boiler #1 F11001, Boiler #2 F11002, and Boiler #4
F11004 in 2018. Since the boilers are near the end of life, it is not anticipated that any
new add-on controls would be appropriate, and no BACT analysis has been conducted for
these sources.

These boilers will be replaced with Boiler #7. Chevron received the air permit for Boiler
#7in 2016. The permit included a BACT analysis for the new source, and since the
permit to construct is currently active, the BACT analysis conducted for the permit
includes the most up-to-date analysis of available control technologies for this source.
Accordingly, a new BACT analysis for Boiler #7 has not been conducted.
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. Site and Company/Owner Name

DIVISION OF AIR QUALITY
Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

. Recent Permitting Actions (if any):

Boiler #7 F11007 is currently being constructed. BACT was determined to be Low NOx
burners and flue gas recirculation. Boiler #6 F11006 and Boiler #5 have identical controls
to Boiler #7.

. Current Emissions (Boiler #5 F11005 and Boiler #6 F11006)

For the purposes of this BACT analysis, Chevron has grouped Boiler #5 F11005 (171.0
MMBtu/hr) and Boiler #6 F11006 (171.0 MMBtu/hr) together. These boilers have been
grouped together for this BACT analysis based on their similar operation and they are of
the same design. Chevron has used actual 2015 emissions from both boilers in this
analysis. Estimated emissions for both boilers are presented in the following tables.

Boiler #5 — 2015 Emissions

PM]() PM2_5 S02 NOx vVOC NH3
1.5 1.5 0.01 9.6 1.1 0.6

Boiler #6—- 2015 Emissions

PM]() PMz_s SOZ NOx vVOC NH3
1.9 1.9 0.01 12.2 1.3 0.8

. Emission Information / Discussion

Actual emissions for Boiler #5 F11005 and Boiler #6 F11006 were calculated using the
actual 2015 fuel consumption and operating schedule for each boiler, as reported in the
2015 Air Emissions Inventory. All other emissions were calculated as follows:

e NOx —Emissions factors from AP-42 Table 1.4.1, adjusted based on the use of
Low-NOx burners with flue gas recirculation.

e VOC, PM,o and PM, 5 — Emission factors from AP-42 Table 1.4.2.

e NHj; - Development and Selection of Ammonia Emission Factors, August 1994,
Table 7.4.

e SO, - Based on 1228 Btu/SCF refinery fuel gas HHV (2015 Emission Inventory)
and total sulfur in fuel gas.
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PM,¢/PM>.s BACT Options (Boiler #5 F11005 and Boiler #6 F11006)

Option 1: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the boilers
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low PM emission levels. Additionally, effective
combustion controls avoid fuel-rich conditions that may promote soot formation. Good
combustion efficiency relies on both hardware design and operating procedures. Air and
fuel flow rates should be limited to vendor specifications to achieve satisfactory fuel
efficiency and emission performance.

Option 2: Post Combustion Particulate Matter Control — Wet Gas Scrubber or Electrostatic
Precipitator (ESP)

Description of Option 2: The use of a wet gas scrubber involves a water spray
introduced into the boiler exhaust stream, resulting in the cooling and condensing of
organic material. The water vapor condenses onto the organic aerosol which then
becomes large enough to settle or be removed by cyclonic collectors, filters, or mist
eliminators. Wet scrubbers typically obtain an efficiency rate comparable to ESPs of
95% or greater.

ESPs use an electrostatic field to charge particulate matter contained in the gas stream.
These charged particles then migrate to a grounded collecting surface. The surface is
vibrated or rapped periodically to dislodge the particles, and the particles are then
collected in a hopper in the bottom of the unit. The control efficiency for ESPs can range
from at least 70 to 93 % removal efficiency.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas or natural gas in their refinery boilers and
utilizes good combustion practices. A review of EPA’s RACT/BACT/LAER
Clearinghouse (RBLC) database for process gas fired boilers revealed that proper burner
design and operation is considered BACT for these emission sources.

Option 2: Post Combustion Particulate Matter Control — Technically Infeasible

A review of the EPA’s RBLC database for process gas fired boilers revealed that refinery
sources listed did not use any post-combustion PM control device to meet BACT
standards. Generally, the approved BACT technologies included use of “clean” fuels.
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Due to the relatively high velocity and volumetric flow rate of the exhaust gas, any type
of post-combustion particulate matter control is not technically warranted for refinery
fuel fired boilers.

Economic Feasibility:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery boilers and therefore an economic feasibility
analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery boilers and therefore an economic feasibility
analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery boilers and therefore an implementation schedule
is not applicable.

Other Components Affected (if any)
Not Applicable.
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SO, BACT Options (Boiler #5 F11005 and Boiler #6 F11006)

Option 1: Use of Low Sulfur Refinery Fuel Gas

Description of Option 1: The refinery gas sulfur content is dependent on the efficiency
and design parameters of amine scrubbers and other equipment in the SRUs. The
refinery fuel gas H»S content is currently limited by the requirements of NSPS Ja and
constitutes a low sulfur fuel that will result in minimal SO, emissions from the refinery
boilers.

Option 2: Flue Gas Desulfurization (FGD)

Description of Option 2: FGD is commonly used to control SO, from solid fuel-
combustion, such as coal. FGD technology is based on a variety of wet or dry scrubbing
processes. It has demonstrated control efficiencies of up to 80 percent on coal-fired
systems; however, FGD has not been commercially accepted in practice for gas-fired
sources.

Option 3: Wet Gas Scrubber

Description of Option 3: The use of a wet gas scrubber involves a water spray
introduced into the boiler exhaust stream, resulting in the cooling and condensing of
organic material. The water vapor condenses onto the organic aerosol which then
becomes large enough to settle or be removed by cyclonic collectors, filters, or mist
eliminators.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options. A
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Use of Low Sulfur Refinery Fuel Gas — Technically Feasible

Chevron currently combusts only low sulfur fuel gas, or natural gas in their refinery
boilers. A review of EPA’s RBLC database for process gas fired boilers revealed that the
use of low sulfur fuel gas is considered BACT for these emission sources.

Option 2: Flue Gas Desulfurization (FGD) — Technically Infeasible

FGD has not been commercially accepted in practice for gas-fired sources. As such, a
review of EPA’s RBLC database for process gas fired boilers revealed that FGD has not
been used for refinery boilers to meet BACT. Due to the fact that this technology has not
been demonstrated in practice for refinery boilers largely due to operational complexity
of such systems, this technology is deemed technically infeasible.
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Option 3: Wet Gas Scrubber — Technically Infeasible

As previously identified, a review of the EPA’s RBLC database for process gas fired
boilers revealed that refinery sources listed did not use any post-combustion wet gas
scrubbers to meet BACT standards. Generally, the approved BACT technologies
included use of “clean” fuels. Due to the relatively high velocity and volumetric flow
rate of the exhaust gas, any type of post-combustion SO» control is not technically
warranted for refinery fuel fired boilers.

Economic Feasibility:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery boilers and therefore an economic feasibility analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery boilers and therefore an economic feasibility analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery boilers and therefore an implementation schedule is not applicable.

Other Components Affected (if any)
Not Applicable.
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Boiler #5 F11005 and Boiler #6 F11006 BACT Analysis

NOx BACT Options (Boiler #5 F11005 and Boiler #6 F11006)

Option 1: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the boilers
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low NOx emission levels. Good combustion
efficiency relies on both hardware design and operating procedures. Air and fuel flow
rates should be limited to vendor specifications to achieve satisfactory fuel efficiency and
emission performance.

Option 2: Ultra Low NOx Burners (ULNB)

Description of Option 2: ULNBs, the “next generation” burner after the Low NOx
Burners (LNBs), alter the air to fuel ratio in the combustion zone by staging the
introduction of air to promote a “lean-premixed” flame and by means of an internal flue
gas recirculation. This results in lower combustion temperatures and reduced NOx
formation. While the boilers were installed with what could have been considered ULNB
technology at the time, further advances in burner design make lower emissions possible.
In new installations, NOx emissions as low as 0.01 Ib/MMBtu have been achieved.
However, based on discussions with relevant vendors, for a retrofit application a value of
approximately 0.025 Ib/MMBtu is more realistic.

Option 3: Selective Catalytic Reduction (SCR)

Description of Option 3: SCR is a post-combustion, flue gas treatment technology that
uses ammonia as a reagent to reduce NOx to molecular nitrogen and water in the
presence of a metal oxide catalyst. The chemical reactions involved in the SCR process
are:
4 NO+4NHz + 0O, -> 4 N> + 6 H-O
6NO>+8NH; > 7N;+12H,0

Catalyst performance is optimized when oxygen level in the exhaust gas stream is above
2 to 3 volume percent. Due to advances in catalyst design, commercial applications of
this technology can now operate over an extended temperature range. Precious metal
catalysts, such as platinum, can promote oxidation at temperatures as low as 350°F, and
zeolite catalysts can operate up to 1,000°F. SCR systems can achieve NOx reduction
efficiencies of up to 90 % and reliable NOx emission levels of about 0.0125 Ib/MMBtu.
To implement SCR control, ammonia (NH3) storage and handling systems must be
installed. Careful control of the ammonia injection and operating parameters must be
maintained to limit NH3 “slip” (emissions of unreacted ammonia) and maintain desired
NOx reduction. NHj is also considered a precursor to PM2.5 formation.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
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Boiler #5 F11005 and Boiler #6 F11006 BACT Analysis

technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas in their refinery boilers and utilizes good
combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired boilers revealed that proper burner design and operation is
considered BACT for these emission sources.

Option 2: Ultra Low NOx Burners (ULNB) — Technically Feasible
The use of ULNB is a technically feasible control option and has been confirmed in a
review of EPA’s RBLC database for refinery boilers.

Option 3: SCR - Technically Infeasible
The use of SCR is a technically feasible control option for control of NOy but due to
ammonia slip should not be considered technically feasible for control of PM> s.

Economic Feasibility

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. The cost effectiveness calculations for installing ULNB as well as
SCR on Boiler #5 F11005 and Boiler #6 F11006 were based upon EPA’s Air Pollution Cost
Control Manual'. This analysis used EPA’s “default” cost parameters with the following
exception:

e The baseline or uncontrolled NOx emission rate is defined as the existing burner, with its
estimated emission rate in 1b NOx/MMBtu.

The following tables present the economic feasibility analysis for ULNB installation as well as
SCR installation for Boiler #5 F11005 and Boiler #6 F11006.

1 EPA Air Pollution Cost Control Manual, 6™ ed, EPA 452/B-02-001, Section 4.2.
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Notes:

1
2)

3)

SUMMARY OF ULNB COSTS FOR Boiler #5 F11005 and Boiler #6 F11006

[Emission Point Number F11005 F11006
Service Boiler #5 Boiler #6
Size (MMBtu/hr-HHV) 171.0 171.0
CAPITAL COSTS:

Purchased Equipment (PE) ! $93,662 $93,662
Freight 10% % of PE 2 $ 9,366 | $ 9,366
Sales Tax 6% % of PE 2 $ 5,620 | $ 5,620

Purchased Equipment Cost (PEC) $ 108,819 ] § 108,819

Direct Installation Costs
Foundations 10% %of PEC? | $ 10,8821 $ 10,882
Structure, ductwork, stack 15% % of PEC 2 NA NA
Instrumentation (with CEMS) Quoted Cost $ 925,000] $ 925,000
Electrical 10% %of PEC2 | $ 10,882 { 8 10,882
Piping 5% %otPEC® | $ 54411 8% 5,441
Insulation, lagging for ductwork 5% %ofPEC? | § 54411 % 5,441
Painting 5% %ofPEC® | % 54411 9% 5,441

Direct Installation Costs $ 963,087 | $ 963,087

Direct Costs ( DC ) $ 1,071,906 | $ 1,071,906

Indirect Costs
Engineering & Project mgmt. 25% % of PE $ 27,2051 % 27,205
Construction and field expenses 20% % of PE ? $ 21,764 1 $ 21,764
Contractor fees 15% % of PE ? $ 16,323 | $ 16,323
Start-up 10% % of PE 2 $ 10,882 | § 10,882
Performance test 5% % of PE 2 $ 54411 % 5,441
Contingencies 10% % of DC $ 107,191 ] $ 107,191

Indirect Costs $ 188,805 | $ 188,805

Total Installed Cost (TIC) $ 1,260,711 ] $ 1,260,711
OPERATING COSTS: NA - Assumed to be the same as existing LNB

Emission
Factor
NOx parameters: Conventional vs. ULNB Lb/MMBtu Emissions Tons/Year
2015 Emissions 0.041 9.6 12.2
ULNB Emissions 0.025 5.9 7.4
NOx Reduction 3.7 4.8
[~ Capital Recovery Facior (107 10 yr lite)

Annualized Total Capital Investment 0.1627 xTIC $ 205,175 | $ 205,175
Total Annual Costs $ 205,175 | $ 205,175
NOXx Reducti&\, tons/yr 37| 4.8
NOx Cost Effectiveness, $/ton reduced $ 54,767 $ 43,095 |

As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.

ULNB cost are ratioed based on heater duty.

Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.
Annualized Total Capital Investment is estimated using the capital recovery factor for 10-yr Iife and

10 percent average interest; i.e., CRF = (i(1+i)™)/({(1+i)™n)-1).
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Boiler #5 F11005 and Boiler #6 F11006 BACT Analysis

As identified in the table, the NOx Cost effectiveness for ULNB installation for Boiler #5
F11005 is $54,767 per ton of NOx abated, and Boiler #6 F11006 is $43,095 per ton of NOx
abated including the cost for CEMS installation to monitor emissions. These costs are estimates
and as this is a retrofit, could go up substantially. A more detailed engineering study would be
required to more accurately determine cost. For these reasons, Chevron considers the installation
of ULNB for the boilers as economically unreasonable for the purposes of PM2.5 ambient air
quality attainment.

It is important to note that emissions of PM, s precursors do not correlate directly to emissions of
PM, 5. Given the identity of the PM» s precursors, one might assume at first glance that the
photochemically produced part of PM» 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PM, 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM, s secondary
aerosols occurs when the ratios among NOx, VOC, and SO, precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM, 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PM> s $/ton cost effectiveness. Moreover, NOx and SO, emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM» s concentrations in the relevant
nonattainment areas. Therefore, the actual PM> 5 $/ton cost effectiveness may be approximately

ten (10) times more costly than what was calculated as the $/ton cost effectiveness for the
PM, s precursor.
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SUMMARY OF SCR COSTS FOR Boiler #5 F11005 and Boiler #6 F11006

[Emission Point Number F11005 £11006
Service Boiler #5 Boller #6
Size (MMBtu/hr-HHV) 171.0 171.0
CAPITAL COSTS:
Purchased Equipment (PE) '
SCR Unit $ 521,725 § 521,725
Ammonia Skid 3 243,4721 % 243,472
Ammonia Tank $ 166,953 | $ 166,953
Ductwork,dampers,stack,Fan $ 626,070 | $ 626,070
Instrumentation(with CEMS) $ 368,6871% 368,687
Freight 10% % of PE 2 $ 52,1721 9% 52,172
Sales Tax 6% % of PE 2 $ 31,303 $ 31,303
Purchased Equipment Cost (PEC) $ 2,010,383 % 2,010,383
Direct Installation Costs
Foundations 10% %of PECZ | $ 201,038 % 201,038
Structure, ductwork ,stack, Fan 15% %ofPEC2 | $§ 301,557 ] $ 301,557
Instrumentation (with CEMS) 8% %of PEC® |$1,075,778.72] 8 1,075,778.72
Electrical 10% % of PEC 2 $ 201,038] § 201,038
Piping 5% %ot PEC® | $ 100,519 | $ 100,519
Insulation, lagging for ductwork 5% %of PECZ | $ 100,519 1 % 100,519
Painting 5% % of PEC 2 $ 100,519 1 $ 100,519
Direct Installation Costs $ 2,080,970 $ 2,080,970
Direct Costs ( DC) Y 4,091,353]% 4,091,353
Indirect Costs
Engineering & Project mgmt. 25% % of PE? $ 502,596 | $ 502,596
Construction and field expenses 20% % of PE? $ 402,077 1 % 402,077
Contractor fees 15% % of PE 2 $ 301,557 | $ 301,557
Start-up 10% % of PE * $ 201,038 3% 201,038
Performance test 5% % of PE 2 $ 100,519 1 $ 100,519
Contingencies 10% % of DC $ 409,135 ] $ 409,135

Indirect Costs $ 1,916,922 | § 1,916,922

Total Installed Cost ( TIC) $ 6,008276] % 6,008,276
OPERATING COSTS:

Catalyst Replacement (5-yr lifetime) $ 7,7331% 7,733
Disposal 50% % of CR 2 $ 3,866 1% 3,866
Ammonia (17/46 x tpy NOx removed) $ 455.00 per ton * $ 1611 $ 205
Utilities * $0.066 perkw-ni¢ | § 17,796 | $ 17,796
Operating labor (0.5 hr / 8 hr shift), OP $ 25.00 per hour * $ 13,688 | ¢ 13,688
Supervisary labor, SL 15% % of OP * $ 2,053 1% 2,053
Maintenance labor (0.5 hr/ 8 hr shift), ML $ 25.00 per hour * $ 13,688 | $ 13,688
Maintenance Materials, MM 100% % of M * $ 13,688 | $ 13,688
Overhead 40% % of $ 17,246 1 $ 17,246
OP+SL+ML+MM
4
Taxes, Insurance, and Admin. 4% % of TCI * $ 240,331 ] $ 240,331

Annual Operating Costs $ 330,249 ] $ 330,293
— Capilal Hecovery Factor (10%, 20 yr 1ife)

Annualized Total Capital Investment ° 0.1175 x TIC $ 705,730 | $ 705,730
Total Annual Costs $ 1,035979($ 1,036,022
2015 NOx Emissions, Tons/Yr 9.60, 12.20
SCR NOx Emussions, Tons/Yr ° 0.96 1.22
NOx Reduction, Tons/Yr 8.64 10.98
NOx Cost Effectiveness, $/ton reduced $ 119,905| $ 94,355

As obtained from discusstons with potential vendors, and as compared to the EPA-approved permit applications.

SCR Unit cost are ratioed based on heater duty.

Typical industry allowances as a percentage of purchased equipment costs; based on experience,
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.
Required Utility Cost based assumed average of 0.18 KWH per MMBtu/hr of firing duty.

Costs based on experience, engineering practices, and the design for this project.

Annualized Total Capital Investment is eshmated using the capital recovery factor for 20-yr life and

average interest; i.e., CRF = (i(1+)™)/((1+1)"n)-1).

Assumed 90% control efficiency
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Boiler #5 F11005 and Boiler #6 F11006 BACT Analysis

As identified in the table, the NOx Cost effectiveness for SCR installation for Boiler #5 F11005
is $119,905 per ton of NOx abated and the cost effectiveness for Boiler #6 F11006 is $94,355
per ton of NOx abated. This includes the cost of a CEMS to monitor emissions. This is based on
an estimate of the costs to install SCR for similar boilers. Another more detailed cost estimate
would be required for this heater to understand all costs including potential metallurgy upgrades
as well as piping and fuel gas system upgrades. Therefore, Chevron considers the installation of
SCR for boilers as economically unreasonable for the purposes of PMs 5 ambient air quality
attainment.

It is important to note that emissions of PM, s precursors do not correlate directly to emissions of
PM, 5. Given the identity of the PM, s precursors, one might assume at first glance that the
photochemically produced part of PMas 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PM» 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM; 5 secondary
aerosols occurs when the ratios among NOx, VOC, and SO, precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM s precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PM, 5 $/ton cost effectiveness. Moreover, NOx and SO- emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM, s concentrations in the relevant
nonattainment areas. Therefore, the actual PM, 5 $/ton cost effectiveness may be approximately
ten (10) times more costly than what was calculated as the $/ton cost effectiveness for the
PM, s precursor.

Additionally, as noted above, the operation of SCR emission controls inevitably results an
increase in ammonia emissions as ammonia “slip,” or excess ammonia that is not consumed in
the reduction reaction, is released to the atmosphere. Although ammonia slip can be minimized
by good operating practices, it cannot be eliminated entirely. This ammonia slip tends to increase
as the catalyst nears the end of its life. The increase of ammonia emissions resulting from the
implementation of SCR controls would tend to lessen or negate the air quality benefit of the
additional NOx reductions.

PM; 5 is a complex and highly variable pollutant, consisting of both “primary” components such
as organic matter, and *“secondary” components which are formed from the reaction of gaseous
pollutants in the atmosphere. Two major secondary components of PM, s are ammonium sulfate
and ammonium nitrate.

SO, is a gas-phase species emitted mostly from the combustion of fossil fuels. When SO,
oxidizes, it forms aerosol sulfuric acid. In the presence of ammonia, however, sulfuric acid will
react to form ammonium sulfate, which resides as a particle-phase species in the atmosphere,
increasing the atmospheric concentration of PMs s.

Similarly, NOx, a gas phase species, reacts in the atmosphere to form nitric acid. Nitric acid
converts in the presence of ammonia to form ammonium nitrate, one of the five main
components of PMa .
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Boiler #5 F11005 and Boiler #6 F11006 BACT Analysis

As noted above, the operation of SCR would increase ammonia emissions in the course of
reducing NOx emissions, which would result in secondary formation of PM, s offsetting the air
quality benefit achieved by reducing emissions of NOx. Therefore SCR emission controls should
not be considered feasible for PM- 5 control.

Approximate Cost

Based on estimates for ULNB installation on Boiler #5 F11005 and Boiler #6 F11006, the total
installed cost is $1,260,711 for each boiler. Therefore ULNB application for Boiler #5 F11005
and Boiler #6 F11006 is economically unreasonable.

Based on estimates for SCR installation on Boiler #5 F11005 and Boiler #6 F11006, the total
installed cost is $6,008,276 for each boiler. Therefore SCR application for Boiler #5 F11005 and
Boiler #6 F11006 is economically unreasonable

Implementation Schedule

The installation of ULNB and SCR is deemed economically unreasonable and technically
infeasible for PM, 5 control and so an implementation schedule is not required. However, it is
important to note that the installation of either ULNB or SCR would require a process unit
shutdown in order to perform the work necessary. Thus, the earliest possible time to complete
ULNB or SCR installation would be at the next scheduled major refinery unit turnaround
requiring shutdown of the Boiler #5 F11005, or Boiler #6 F11006, if the engineering and
procurement required could be completed by then.

Other Components Affected (if any)

In addition to being economically unreasonable, the use of SCR has other substantial
Environmental and Energy Impacts. The environmental issues include:

Use of ammonia reagent, with associated storage, shipping and handling risks;
Handling and disposal of a degenerated catalyst as a new waste stream;
Ammonia slip emissions from the system represent a new pollutant emission; and
Ammonium salt precipitates may increase PM10 and visible plume emissions.

SCR Ammonia Handling Risks

SCR systems typically use either anhydrous ammonia (NH; gas) or aqueous ammonia (NHj in
solution) as the active reagent. Aqueous ammonia reagent is the preferable option due to
minimal risks associated with storage and handling compared to anhydrous ammonia. Process
design considerations can include abatement approaches as well as mitigation and contingency
plans to anticipate and avoid potential incidents.
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SCR Catalyst and Hazardous Waste Generation

SCR processes generate a solid chemical waste in the form of spent catalyst that requires
treatment and disposal. Since sulfur dioxide will be present in exhaust from the refinery fuel
gas-fired units, SCR catalyst fouling is expected to occur at a faster rate than at natural gas-fired
installations. Sulfur compounds accelerate catalyst replacement, because fouling generally
occurs due to the formation of ammonium bisulfate salts by reaction between SO, and ammonia
in the catalyst bed. Accumulation of fine solids on the catalyst surfaces accelerates the
deterioration of the catalyst, and results in increased pressure drop, reduced efficiency, and more
frequent replacement. Upon replacement, the spent catalyst material must be packaged and
safely disposed as hazardous waste.

Industry experience with SCR systems at both utility electric generating stations and refineries
indicate that the removal and replacement operations can be conducted safely, with insignificant
risk to the environment.

SCR Ammonia Slip

Experience indicates that simultaneous, reliable control of ammonia slip (reagent that passes
through unreacted) below 10 ppmv, and NOx concentrations below 10 ppmv in the exhaust
stream is difficult over the range of operating conditions that occur at a refinery unit.

When SCR catalyst is new and activity is highest, operability is best and the ammonia injection
rate can be set to near-stoichiometric levels. As the catalyst ages, its activity decreases. To
continuously meet NOx emission limits, the ammonia injection rate must be increased to
counteract the less efficient catalyst.

SCR Secondary Byproduct — PM

Under certain conditions, higher injection rates for ammonia reagent to achieve lower NOx outlet
concentrations have been shown to promote formation of secondary particulate, and the
phenomenon can be more pronounced as ammonia slip increases. A prime cause of “secondary
PM10” formation is the sulfur content in fuel. SCR catalysts effectively oxidize the SO,
normally present in refinery gas fired boiler exhaust to sulfite (SOs3) and sulfate (SO4). The
S0O5/SO4 species react with excess ammonia to create extremely fine ammonium bisulfate salt
particles that are emitted in the form of secondary PM 10 and opacity plumes.

SCR - Energy Impact

In addition to the environmental impacts, there are energy impacts associated with SCR
primarily due to increased system pressure drop caused by the SCR catalyst bed. The pressure
drop results in elevated back-pressure in the boiler, thus increasing its heat rate and electric
demand from the burner fan. The EPA has investigated various systems (Alternative Control
Techniques Document) and found that the typical efficiency loss due to pressure drop
requirements of the SCR catalyst reactor bed is typically 5 to 15% of heat output.
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YOC, CO, and NH; BACT Options (Boiler #5 F11005 and Boiler #6 F11006)

Option 1: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the boilers
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low VOC, CO, and NH3 emission levels. Good
combustion efficiency relies on both hardware design and operating procedures. Air and
fuel flow rates should be limited to vendor specifications to achieve satisfactory fuel
efficiency and emission performance.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas or natural gas in their refinery boilers and
utilizes good combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse
(RBLC) database for process gas fired boilers revealed that proper burner design and
operation is the sole BACT measure for emissions of VOC, CO, and NHj from refinery
fuel gas fired sources.

Economic Feasibility

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery boilers and therefore an economic feasibility
analysis is not required.

Approximate Cost

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery boilers and therefore an economic feasibility
analysis is not required. :

Implementation Schedule

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery boilers and therefore an implementation schedule
is not applicable.

Other Components Affected (if any)

Not Applicable.
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Results of Analysis

The results of the Boiler #5 F11005 and Boiler #6 F11006 BACT Analysis are summarized in

the following table.

Technically .
Pollutant Control Option Feasible Cost l;:g:(c)::)v eness SBel‘: EtZd
(Yes/No)
Pro;:;rdB(g rzgtger:lmgn Yes NA Proper Burner
PM,y/PM, 5 P - Design and
Post Combustion No NA Operation
Control (WGS or ESP) P
Use of Low Sulfur
Refinery Fuel Gas Yes NA Use of Low
SO, Flue Gas Sulfur Refinery
Desulfurization No NA Fuel Gas
Wet Gas Scrubber No NA
Proper Burner Demgn Yes NA
and Operation p B
NOX Ultra Low NOx Yes $54,767/ton (BIr 5) gg;r ‘;;’;er
Burners $43,095/ton (Blr 6) 0 ei? tion
SCR No $119,905/ton (BIr 5) P
$94,355 (BIr 6)
. Proper Burner
VOC/ NH; Proper Burner Demgn Yes NA Design and
and Operation .
Operation

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For Boilers #5 and
#6, Chevron recommends the hydrogen sulfide concentration limitations and monitoring
requirements of NSPS Subpart Ja. Chevron does not propose any emission limits or monitoring
for other pollutants, because SO, is the only pollutant for which Chevron has installed emission
controls and thus can maintain control of emission rates.

The table below summarizes the proposed emission limits and monitoring requirements.

average, 60 ppmv
365-day average

Proposed Proposed
Pollutant Source Emission Limit Monitoring
Fuel gas H,S
concentration — .
SO, Refinery Fuel Gas 162 ppmv 3-hour Continuous H,S

Monitor
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. UTAH DEPARTMENT OF
Crude Unit Heater F21001 BACT Analysis ENVIRONMENTAL QUALITY

MAY 01 2017
. Site and Company/Owner Name
DIVISION OF AIR QUALITY

Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

. Recent Permitting Actions (if any):

None

. Current Emissions (Crude Unit Heater F21001)

For the purposes of this BACT analysis, Chevron has analyzed emissions from the
highest emitting fuel fired furnace at the refinery, Crude Unit Heater F21001 (130.0
MMBtu/hr). Conducting the BACT analysis on the highest emitting fuel fired furnace at
the refinery will yield the most cost effective $/ton emission reductions for all fuel fired
furnaces. Estimated 2015 emissions for F21001 are presented in the following table.

F21001 - 2015 Actual Emissions

PM]() PMz's SOZ NOx VOC NH3
1.7 1.7 10.01| 11.2 1.2 0.7

. Emission Information / Discussion

Estimated 2015 emissions for Crude Unit Heater F21001 were calculated based on the
2015 fuel consumption and operating schedule, and the following emission factors:

e NOx- Emissions factors from AP-42 Table 1.4.1.
VOC, PM,, and PM, 5 — Emission factors from AP-42 Table 1.4.2.

e NH; - Development and Selection of Ammonia Emission Factors, August 1994,
Table 7.4.

e SO, - Based on refinery fuel gas HHV (2015 Emission Inventory) and total sulfur
in fuel gas.

Note that F21001 and F21002 vent to atmosphere through a common stack, so for
emission inventory purposes emissions are calculated for both units combined. The
emissions for each heater were derived by apportioning the combined emissions by heater
heat input capacity.
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Crude Unit Heater F21001 BACT Analysis

PM,o and PM, s BACT Options (Crude Unit Heater F21001)

Option 1 - Title: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the heaters
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low PM emission levels. Additionally, effective
combustion controls avoid fuel-rich conditions that may promote soot formation. Good
combustion efficiency relies on both hardware design and operating procedures. Air and
fuel flow rates should be limited to vendor specifications to achieve satisfactory fuel
efficiency and emission performance.

Option 2 - Title: Post Combustion Particulate Matter Control - Wet Gas Scrubber or
Electrostatic Precipitator (ESP)

Description of Option 2: The use of a wet gas scrubber involves a water spray
introduced into the furnace exhaust stream, resulting in the cooling and condensing of
organic material. The water vapor condenses onto the organic aerosol which then
becomes large enough to settle or be removed by cyclonic collectors, filters, or mist
eliminators. Wet scrubbers typically obtain an efficiency rate comparable to ESPs of
95% or greater.

ESPs use an electrostatic field to charge particulate matter contained in the gas stream.
These charged particles then migrate to a grounded collecting surface. The surface is
vibrated or rapped periodically to dislodge the particles, and the particles are then
collected in a hopper in the bottom of the unit. The control efficiency for ESPs can range
from at least 70 to 93% removal efficiency.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas in their refinery furnaces and utilizes good
combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired heaters and boilers revealed that proper burner design and
operation is considered BACT for these emission sources.

Option 2: Post Combustion Particulate Matter Control — Technically Infeasible

A review of the EPA’s RBLC database for process gas fired heaters and boilers revealed
that refinery sources listed did not use any post-combustion PM control device to meet
BACT standards. Generally, the approved BACT technologies included use of “clean”
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Crude Unit Heater F21001 BACT Analysis

fuels. Due to the relatively high velocity and volumetric flow rate of the exhaust gas, any
type of post-combustion particulate matter control is not technically warranted for
refinery fuel fired furnaces.

Economic Feasibility:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an implementation
schedule is not applicable.

Other Components Affected (if any)
Not Applicable.

Page 3 of 15




Crude Unit Heater F21001 BACT Analysis

SO, BACT Options (Crude Unit Heater F21001)
Option 1 Title: Use of Low Sulfur Refinery Fuel Gas

Description of Option 1: The refinery gas sulfur content is dependent on the efficiency
and design parameters of amine scrubbers and other equipment in the SRUs. The
refinery fuel gas H,S content is currently limited by the requirements of NSPS Ja and
constitutes a low sulfur fuel that will result in minimal SO, emissions from the refinery
heathers and boilers.

Option 2 Title: Flue Gas Desulfurization (FGD)

Description of Option 2: FGD is commonly used to control SO, from solid fuel-
combustion, such as coal. FGD technology is based on a variety of wet or dry scrubbing
processes. It has demonstrated control efficiencies of up to 80 percent on coal-fired
systems; however, FGD has not been commercially accepted in practice for gas-fired
sources.

Option 3 - Title: Wet Gas Scrubber

Description of Option 3: The use of a wet gas scrubber involves a water spray
introduced into the furnace exhaust stream, resulting in the cooling and condensing of
organic material. The water vapor condenses onto the organic aerosol which then
becomes large enough to settle or be removed by cyclonic collectors, filters, or mist
eliminators.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Use of Low Sulfur Refinery Fuel Gas — Technically Feasible

Chevron currently combusts only low sulfur fuel gas in their refinery furnaces. A review
of EPA’s RBLC database for process gas fired heaters and boilers revealed that the use of
low sulfur fuel gas is considered BACT for these emission sources.

Option 2 Title: Flue Gas Desulfurization (FGD) — Technically Infeasible

FGD has not been commercially accepted in practice for gas-fired sources. As such, a
review of EPA’s RBLC database for process gas fired heaters and boilers revealed that
FGD has not been used for refinery furnaces to meet BACT. Due to the fact that this
technology has not been demonstrated in practice for refinery furnaces largely due to
operational complexity of such systems, this technology is deemed technically infeasible.

Page 4 of 15




Crude Unit Heater F21001 BACT Analysis

Option 3: Wet Gas Scrubber - Technically Infeasible

As previously identified, a review of the EPA’s RBLC database for process gas fired
heaters and boilers revealed that refinery sources listed did not use any post-combustion
wet gas scrubbers to meet BACT standards. Generally, the approved BACT technologies
included use of “clean” fuels. Due to the relatively high velocity and volumetric flow
rate of the exhaust gas, any type of post-combustion SO; control is not technically
warranted for refinery fuel fired furnaces.

Economic Feasibility:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery furnaces and therefore an economic feasibility analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery furnaces and therefore an economic feasibility analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery furnaces and therefore an implementation schedule is not applicable.

Other Components Affected (if any)
Not Applicable.
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NOx BACT Options (Crude Unit Heater F21001)

Option 1 - Title: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the heaters
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low NOx emission levels. Good combustion
efficiency relies on both hardware design and operating procedures. Air and fuel flow
rates should be limited to vendor specifications to achieve satisfactory fuel efficiency and
emission performance. Chevron currently has air preheat for this heater and if any other
option is chosen a more detailed cost analysis will need to be performed.

Option 2 - Title: Ultra Low NOx Burners (ULNB)

Description of Option 2: ULNBs, the “next generation” burner after the Low NOx
Burners (LNBs), alter the air to fuel ratio in the combustion zone by staging the
introduction of air to promote a “lean-premixed” flame and by means of an internal flue
gas recirculation. This results in lower combustion temperatures and reduced NOx
formation. This option is a feasible control for refinery process heaters and boilers;
However, it is important to note that the use of air pre-heat with heaters will increase
NOx emissions slightly.

Option 3 - Title: Selective Catalytic Reduction (SCR)

Description of Option 3: SCR is a post-combustion, flue gas treatment technology that
uses ammonia as a reagent to reduce NOx to molecular nitrogen and water in the
presence of a metal oxide catalyst. The chemical reactions involved in the SCR process
are:

4NO+4NH3;+0, > 4N,+6H,0
6NO,+8NH; - 7N;+12H>0

Catalyst performance is optimized when oxygen level in the exhaust gas stream is above
2 to 3 volume percent. Due to advances in catalyst design, commercial applications of
this technology can now operate over an extended temperature range. Precious metal
catalysts, such as platinum, can promote oxidation at temperatures as low as 350°F, and
zeolite catalysts can operate up to 1,000°F. SCR systems can achieve NOx reduction
efficiencies of greater than 90 % and reliable NOx emission levels of about 0.006
Ib/MMBtu. To implement SCR control, ammonia (NH3) storage and handling systems
must be installed. Careful control of the ammonia injection and operating parameters
must be maintained to limit NH3 “slip” (emissions of unreacted ammonia) and maintain
desired NOx reduction. NH3 is also considered a precursor to PM2.5 formation.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
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technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas in their refinery furnaces and utilizes good
combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired heaters and boilers revealed that proper burner design and
operation is considered BACT for these emission sources.

Option 2: Ultra Low NOx Burners (ULNB) — Technically Feasible
The use of ULNB is a technically feasible control option and has been confirmed in a
review of EPA’s RBLC database for refinery heaters and boilers.

Option 3: SCR - Technically Infeasible
The use of SCR is a technically feasible control option for control of NOx but due to
ammonia slip should not be considered technically feasible for control of PM;s.

Economic Feasibility:

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. The cost effectiveness calculations for installing ULNB as well as
SCR on the Crude Unit Heater F21001 were based upon EPA’s Air Pollution Cost Control
Manual'. Based on a review of past BACT determinations the analyses are based on a post-
control emission rate of 0.01 Ib/MMBtu for ULNB and 0.006 1b/MMBtu for SCR. While 0.01
may be achievable in a new installation of ULNB’s, a more realistic 0.25 Ib/MMBTU for ULNB
was used for this calculation since this is a retrofit application. This analysis used EPA’s
“default” cost parameters with the following exception:

e The baseline or uncontrolled NOx emission rate is defined as the existing burner, with its
estimated emission rate in Ib NOx/MMBtu.

The following tables present the economic feasibility analysis for ULNB installation as well as
SCR installation for the Crude Unit Heater F21001.

1 EPA Air Pollution Cost Control Manual, 6 ed, EPA 452/B-02-001, Section 4.2.
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Notes:

1)

2)

SUMMARY OF ULNB COSTS FOR F21001

[Emission Point Number F21001
Service Crude Unit Heater
Size (MMBtu/hr-HHV) 130.00
CAPITAL COSTS:

Purchased Equipment (PE) $71,205
Freight 10% % of PE $ 7,121
Sales Tax 6% % of PE 2 $ 4,272

Purchased Equipment Cost (PEC) $ 82,598

Direct Installation Costs
Foundations 10% % of PEC 2 $ 8,260
Structure, ductwork, stack 15% % of PEC 2 $ 12,389.70
Instrumentation (with CEMS) 8% % of PEC ? $ 474,889.70
Electrical 10% % of PEC 2 $ 8,260
Piping 5% % of PEC ? $ 4,130
Insulation,lagging for ductwork 5% % of PEC* $ 4,130
Painting ‘ 5% % of PEC 2 3 4,130

Direct Installation Costs $ 516,189

Direct Costs ( DC ) $ 598,787 |

Indirect Costs
Engineering & Project mgmt. 25% % ot PE 2 3 20,650
Construction and field expenses 20% % of PE ? $ 16,520
Contractor fees 15% % of PE ° $ 12,390
Start-up 10% % of PE ? $ 8,260
Performance test 5% % of PE ° $ 4,130
Contingencies 10% % of DC $ 59,879

Indirect Costs $ 121,827
[ Total Installed Cost ( TIC ) $ 720,614

OPERATING COSTS:

NA - Assumed to be the same

as existing LNB

NOx Emission Reduction

Emission Factor Emissions
Lb/MMBtu TPY
2015 Emissions 0.041 11.2
ULNB Emissions 0.025 6.9
TPY NOx Reduction 4.3
[~ Capital Recovery Faclor (107, 10 yr life)
Annualized Total Capital Investment 0.1627 x TIC $ 117,277
[Total Annuat Costs $ 117,277
NOx Reduction, tons/yr 4.3
NOXx Cost Effectiveness, $/ton reduced $ 27,252

As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.

ULNB cost are ratioed based on heater duty.

Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.
Annualized Total Capital Investment is estimated using the capital recovery factor for 10-yr life and

10 percent average interest; i.e., CRF = (i(1+i)™)/((1+i)n)-1).
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Crude Unit Heater F21001 BACT Analysis

As identified in the table, the NOx Cost effectiveness for ULNB installation is $27,252 per ton of
NOx abated. This is based on an estimate of the costs to install ULNB for similar heaters.
Another more detailed cost estimate would be required for this heater to understand all additional
costs including potential metallurgy upgrades as well as piping and fuel gas system upgrades.
The installation cost also includes a shared CEM installation with F21002. Therefore, Chevron
considers the installation of ULNB for heaters and boilers not already equipped with ULNB as
economically unreasonable for the purposes of PMs s ambient air quality attainment.

It is important to note that emissions of PM, s precursors do not correlate directly to emissions of
PM,s. Given the identity of the PM> s precursors, one might assume at first glance that the
photochemically produced part of PM; 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PM» 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM, 5 secondary
aerosols occurs when the ratios among NOx, VOC, and SO, precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM, 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PM> s $/ton cost effectiveness. Moreover, NOx and SO> emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM, 5 concentrations in the relevant
nonattainment areas. Therefore, the actual PM; s $/ton cost effectiveness may be approximately
ten (10) times more costly than what was calculated as the $/ton cost effectiveness for the
PM, ; precursor.
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Notes:

1)

SUMMARY OF SCR COSTS FOR F21001

Emission Point Number F21001
Service Crude Unit Heater
Size (MMBtu/hr-HHV) 130.00
CAPITAL COSTS:
Purchased Equipment (PE) '
SCR Unit $ 396,633
Ammonia Skid $ 185,096
Ammonia Tank $ 126,923
Ductwork,dampers,stack,Fan 3 475,960
Instrumentation(with CEMS) $ 280,288
Freight 10% % of PE 2 $ 39,663
Sales Tax 6% % of PE 2 $ 23,798
Purchased Equipment Cost (PEC) $ 1,528,361
Direct Installation Costs
Foundations 10% % of PEC 2 $ 152,836
Structure, ductwork ,stack, Fan 15% % of PEC 2 g 229,254
Instrumentation (with CEMS) 8% % ot PEC ? g 577.127.10
Electncal 10% % of PEC 2 g 152,836
Piping 5% % of PEC 2 $ 76,418
Insulation,lagging for ductwork 5% % of PEC ? $ 76,418
Painting 5% % of PEC ? 3 76,418
Direct Installation Costs $ 1,341,308
Direct Costs ( DC ) $ 2,869,669
Indirect Costs
Engineering & Project mgmt. 25% % of PE ? $ 382,090
Construction and field expenses 20% % of PE 2 $ 305,672
Contractor fees 15% % of PE 2 $ 229,254
Start-up 10% % of PE 2 $ 152,836
Performance test 5% % of PE 2 $ 76,418
Contingencies 10% % of DC $ 286,967

Indirect Costs $ 1,433,238

Total Installed Cost { TIC ) $ 4,302,907
OPERATING COSTS:

Catalyst Replacement (5-yr lifetime) $ 5,879
Disposal 50% % of CR 2 $ 2,939
Ammonia (17/46 x tpy NOx removed) $ 455.00 per ton * $ 1,702
Utilities $0.066 perkw-hr* | $ 13,529
Operating labor (0.5 hr/ 8 hr shift), OP $ 25.00 per hour * 3 13,688
Supervisory labor, SL 15% % of OP * $ 2,053
Maintenance labor (0.5 hr / 8 hr shift), ML $ 25.00 per hour * $ 13,688
Maintenance Materials, MM 100% % of M * $ 13,688
Overhead 40% % of $ 17,246
OP+SL+ML+MM *
Taxes, Insurance, and Admin. 4% % of TCI * $ 172,116

Annual Operating Costs $ 256,527

apital Recovery Faclor o, 20 yr Tife)

Annualized Total Capital Investment ° 0.1175 xTIC $ 505,418
Total Annual Costs $ 761,944
2015 NOx Emissions, Tons/Yr 11.2)
SCR NOx Emissions, Tons/Yr ° 1.12
NOx Reduction, Tons/Yr 10.1
NOx Cost Effectiveness, $/ton reduced $ 75,291

As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.
SCR Unit cost are ratioed based on heater duty.

Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.
Required Utility Cost based assumed average of 0.18 KWH per MMBtu/hr of firing duty.

Costs based on experience, engineering practices, and the design for this project.

Annualized Total Capital Investment is estimated using the capital recovery factor for 20-yr life and 10 percent
average Interest; i.e., CRF = (i(1+i)™M)/((1+)"n)-1).

Assumed 90% control efficiency
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As identified in the table, the NOx Cost effectiveness for SCR installation is $75,291 per ton of
NOx abated. This is based on an estimate of the costs to install SCR for similar heaters. The
installation cost also includes a shared CEM installation with F21002. Another more detailed
cost estimate would be required for this heater to understand all costs including potential
metallurgy upgrades as well as piping and fuel gas system upgrades. Therefore, Chevron
considers the installation of SCR for heaters as economically unreasonable for the purposes of
PM2.5 ambient air quality attainment.

It is important to note that emissions of PM> s precursors do not correlate directly to emissions of
PM> 5. Given the identity of the PM; s precursors, one might assume at first glance that the
photochemically produced part of PM, 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PM 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM> s secondary
aerosols occurs when the ratios among NOx, VOC, and SO- precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM, 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PM; 5 $/ton cost effectiveness. Moreover, NOx and SO, emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM> s concentrations in the relevant
nonattainment areas. Therefore, the actual PM> 5 $/ton cost effectiveness may be approximately

ten (10) times more costly than what was calculated as the $/ton cost effectiveness for the

PM, 5 precursor.

Additionally, as noted above, the operation of SCR emission controls inevitably results an
increase in ammonia emissions as ammonia “slip,” or excess ammonia that is not consumed in
the reduction reaction, is released to the atmosphere. Although ammonia slip can be minimized
by good operating practices, it cannot be eliminated entirely. This ammonia slip tends to increase
as the catalyst nears the end of its life. The increase of ammonia emissions resulting from the
implementation of SCR controls would tend to lessen or negate the air quality benefit of the
additional NOx reductions. Therefore SCR emission controls should not be considered feasible
for PM> 5 control.

Approximate Cost:

Based on estimates for ULNB installation on the Crude Unit Heater F21001, the total installed
cost is $720,614. Therefore, ULNB application for the Crude Unit Heater F21001 is
economically unreasonable.

Based on estimates for SCR installation on the Crude Unit Heater F21001, the total installed cost
is $4,302,907. Therefore SCR application for the Crude Unit Heater F21001 is economically
unreasonable.

Implementation Schedule:

The installation of ULNB and is deemed economically unreasonable and an SCR is determined
technically infeasible. An implementation schedule, therefore, is not required. However, it is
important to note that the installation of either ULNB or SCR would require a process unit
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ULNB or SCR installation would be at the next scheduled major refinery unit turnaround
requiring shutdown of the Crude Unit Heater F21001. Assuming that the engineering and
procurement required could be completed by then.

Other Components Affected (if any):

In addition to being economically unreasonable, the use of SCR has other substantial
Environmental and Energy Impacts. The environmental issues include:

Use of ammonia reagent, with associated storage, shipping and handling risks;
Handling and disposal of a degenerated catalyst as a new waste stream;
Ammonia slip emissions from the system represent a new pollutant emission; and
Ammonium salt precipitates may increase PM10 and visible plume emissions.

SCR Ammonia Handling Risks

SCR systems typically use either anhydrous ammonia (NH3 gas) or aqueous ammonia (NHj3 in
solution) as the active reagent. Aqueous ammonia reagent is the preferable option due to
minimal risks associated with storage and handling compared to anhydrous ammonia. Process
design considerations can include abatement approaches as well as mitigation and contingency
plans to anticipate and avoid potential incidents.

SCR Catalyst and Hazardous Waste Generation

SCR processes generate a solid chemical waste in the form of spent catalyst that requires
treatment and disposal. Since sulfur dioxide will be present in exhaust from the refinery fuel
gas-fired units, SCR catalyst fouling is expected to occur at a faster rate than at natural gas-fired
installations. Sulfur compounds accelerate catalyst replacement, because fouling generally
occurs due to the formation of ammonium bisulfate salts by reaction between SO, and ammonia
in the catalyst bed. Accumulation of fine solids on the catalyst surfaces accelerates the
deterioration of the catalyst, and results in increased pressure drop, reduced efficiency, and more
frequent replacement. Upon replacement, the spent catalyst material must be packaged and
safely disposed as hazardous waste.

Industry experience with SCR systems at both utility electric generating stations and refineries
indicate that the removal and replacement operations can be conducted safely, with insignificant
risk to the environment.

SCR Ammonia Slip

Experience indicates that simultaneous, reliable control of ammonia slip (reagent that passes
through unreacted) below 10 ppmv, and NOx concentrations below 10 ppmv in the exhaust
stream is difficult over the range of operating conditions that occur at a refinery unit.

When SCR catalyst is new and activity is highest, operability is best and the ammonia injection
rate can be set to near-stoichiometric levels. As the catalyst ages, its activity decreases. To
continuously meet NOx emission limits, the ammonia injection rate must be increased to
counteract the less efficient catalyst.
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SCR Secondary Byproduct — PM

Under certain conditions, higher injection rates for ammonia reagent to achieve lower NOx outlet
concentrations have been shown to promote formation of secondary particulate, and the
phenomenon can be more pronounced as ammonia slip increases. A prime cause of “secondary
PM10” formation is the sulfur content in fuel. SCR catalysts effectively oxidize the SO,
normally present in refinery gas fired heater exhaust to sulfite (SO3) and sulfate (SO,). The
S0O3/SOy4 species react with excess ammonia to create extremely fine ammonium bisulfate salt
particles that are emitted in the form of secondary PM10 and opacity plumes.

SCR - Energy Impact

In addition to the environmental impacts, there are energy impacts associated with SCR
primarily due to increased system pressure drop caused by the SCR catalyst bed. The pressure
drop results in elevated back-pressure in the heater, thus increasing its heat rate and electric
demand from the burner fan. The EPA has investigated various systems (Alternative Control
Techniques Document) and found that the typical efficiency loss due to pressure drop
requirements of the SCR catalyst reactor bed is typically 5 to 15% of heat output.
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YOC and NH;3 BACT Options (Crude Unit Heater F21001)

Option 1 - Title: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the heaters
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low VOC and NH; emission levels. Good
combustion efficiency relies on both hardware design and operating procedures. Air and
fuel flow rates should be limited to vendor specifications to achieve satisfactory fuel
efficiency and emission performance.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas in their refinery furnaces and utilizes good
combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired heaters and boilers revealed that proper burner design and
operation is the sole BACT measure for emissions of VOC, CO, and NH3 from refinery
fuel gas fired sources.

Economic Feasibility:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an implementation
schedule is not applicable.

Other Components Affected (if any)

Not Applicable.
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Results of Analysis

The results of the Crude Unit Heater F21001 BACT Analysis are summarized in the following

table.
Technically .
Pollutant Control Option Feasible Cost ]?g:;‘::; eness SlZiAe cCtZd
(Yes/No)
Prole);:]rng;l:;tgimgn Yes NA Proper Burner
PM,o/PM2 5 Post Combustion No NA I?)esg:tiinnd
Control (WGS or ESP) P
Use of Low Sulfur
Refinery Fuel Gas Yes NA Use of Low
SO, Flue Gas Sulfur Refinery
Desulfurization No NA Fuel Gas
Wet Gas Scrubber No NA
Proper Burner Design
and Operation Yes NA Proper Burner
NOx Ultra Low NOx Yes $27.252/ton* Design fmd
Burners Operation
SCR No $75,291/ton
. Proper Burner
VOC/NH, | Proper Bummer Design Yes NA Design and
and Operation .
Operation

* This is based on an estimate of the costs to install ULNB for simular heaters. Another more detailed cost esumate would be required
for this heater to understand all additional costs including potential metallurgy upgrades as well as piping and fuel gas system

upgrades

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For Heater
F21001, Chevron recommends the hydrogen sulfide concentration limitations and monitoring
requirements of NSPS Subpart Ja. Chevron does not propose any emission limits or monitoring
for other pollutants, because SO, is the only pollutant for which Chevron has installed emission
controls and thus can maintain control of emission rates.

The table below summarizes the proposed emission limits and monitoring requirements.

average, 60 ppmv
365-day average

Proposed Proposed
Pollutant Source Emission Limit Monitoring
Fuel gas H,S
concentration — .
SO, Refinery Fuel Gas 162 ppmv 3-hour Continuous H,S

Monitor

Page 15 of 15




UTAH DEPARTMENT QF
ENVIRONMENTAL QUALITY

Crude Unit Heater F21002 BACT Analysis
MAY 01 2017

. Site and Company/Owner Name DIVISION OF AIR QUALITY

Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

. Recent Permitting Actions (if any):

None

. Current Emissions (Crude Unit Heater F21002)

For the purposes of this BACT analysis, Chevron has analyzed emissions from one of the
highest emitting fuel fired furnace at the refinery, Crude Unit Heater F21002 (115.1
MMBtu/hr). Conducting the BACT analysis on a high-emitting fuel fired furnace at the
refinery will yield the most cost effective $/ton emission reductions for all fuel fired
furnaces. Estimated 2015 emissions for F21002 are presented in the following table.

F21001 - 2015 Actual Emissions

PM,, | PM,s | SO, | NOx | VOC | NH;
1.5 1.5 0.01 10.0 1.1 0.6

. Emission Information / Discussion

Estimated 2015 emissions for Crude Unit Heater F21002 were calculated based on the
2015 fuel consumption and operating schedule, and the following emission factors:

e NOx- Emissions factors from AP-42 Table 1.4.1.

e VOC, PM,o and PM, 5 — Emission factors from AP-42 Table 1.4.2.

e NH; - Development and Selection of Ammonia Emission Factors, August 1994,
Table 7.4.

e SO, - Based on refinery fuel gas HHV (2015 Emission Inventory) and total sulfur
in fuel gas

Note that F21001 and F21002 vent to atmosphere through a common stack, so for
emission inventory purposes emissions are calculated for both units combined. The
emissions for each heater were derived by apportioning the combined emissions by heater
heat input capacity.
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PM,;o.and PM, s BACT Options (Crude Unit Heater £21002)

Option 1 - Title: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the heaters
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low PM emission levels. Additionally, effective
combustion controls avoid fuel-rich conditions that may promote soot formation. Good
combustion efficiency relies on both hardware design and operating procedures. Air and
fuel flow rates should be limited to vendor specifications to achieve satisfactory fuel
efficiency and emission performance.

Option 2 - Title: Post Combustion Particulate Matter Control - Wet Gas Scrubber or
Electrostatic Precipitator (ESP)

Description of Option 2: The use of a wet gas scrubber involves a water spray
introduced into the furnace exhaust stream, resulting in the cooling and condensing of
organic material. The water vapor condenses onto the organic aerosol which then
becomes large enough to settle or be removed by cyclonic collectors, filters, or mist
eliminators. Wet scrubbers typically obtain an efficiency rate comparable to ESPs of
95% or greater.

ESPs use an electrostatic field to charge particulate matter contained in the gas stream.
These charged particles then migrate to a grounded collecting surface. The surface is
vibrated or rapped periodically to dislodge the particles, and the particles are then
collected in a hopper in the bottom of the unit. The control efficiency for ESPs can range
from at least 70 to 93% removal efficiency.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas in their refinery furnaces and utilizes good
combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired heaters and boilers revealed that proper burner design and
operation is considered BACT for these emission sources.

Option 2: Post Combustion Particulate Matter Control — Technically Infeasible

A review of the EPA’s RBLC database for process gas fired heaters and boilers revealed
that refinery sources listed did not use any post-combustion PM control device to meet
BACT standards. Generally, the approved BACT technologies included use of “clean”
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fuels. Due to the relatively high velocity and volumetric flow rate of the exhaust gas, any
type of post-combustion particulate matter control is not technically warranted for
refinery fuel fired furnaces.

Economic Feasibility:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an implementation
schedule is not applicable.

Other Components Affected (if any)
Not Applicable.
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SO, BACT Options (Crude Unit Heater F21002)

Option 1 Title: Use of Low Sulfur Refinery Fuel Gas

Description of Option 1: The refinery gas sulfur content is dependent on the efficiency
and design parameters of amine scrubbers and other equipment in the SRUs. The
refinery fuel gas H»S content is currently limited by the requirements of NSPS Ja and
constitutes a low sulfur fuel that will result in minimal SO, emissions from the refinery
heathers and boilers.

Option 2 Title: Flue Gas Desulfurization (FGD)

Description of Option 2: FGD is commonly used to control SO, from solid fuel-
combustion, such as coal. FGD technology is based on a variety of wet or dry scrubbing
processes. It has demonstrated control efficiencies of up to 80 percent on coal-fired
systems; however, FGD has not been commercially accepted in practice for gas-fired
sources.

Option 3 - Title: Wet Gas Scrubber

Description of Option 3: The use of a wet gas scrubber involves a water spray
introduced into the furnace exhaust stream, resulting in the cooling and condensing of
organic material. The water vapor condenses onto the organic aerosol which then
becomes large enough to settle or be removed by cyclonic collectors, filters, or mist
eliminators.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Use of Low Sulfur Refinery Fuel Gas — Technically Feasible

Chevron currently combusts only low sulfur fuel gas in their refinery furnaces. A review
of EPA’s RBLC database for process gas fired heaters and boilers revealed that the use of
low sulfur fuel gas is considered BACT for these emission sources.

Option 2 Title: Flue Gas Desulfurization (FGD) — Technically Infeasible

FGD has not been commercially accepted in practice for gas-fired sources. As such, a
review of EPA’s RBLC database for process gas fired heaters and boilers revealed that
FGD has not been used for refinery furnaces to meet BACT. Due to the fact that this
technology has not been demonstrated in practice for refinery furnaces largely due to
operational complexity of such systems, this technology is deemed technically infeasible.
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Option 3: Wet Gas Scrubber — Technically Infeasible

As previously identified, a review of the EPA’s RBLC database for process gas fired
heaters and boilers revealed that refinery sources listed did not use any post-combustion
wet gas scrubbers to meet BACT standards. Generally, the approved BACT technologies
included use of “clean” fuels. Due to the relatively high velocity and volumetric flow
rate of the exhaust gas, any type of post-combustion SO, control is not technically
warranted for refinery fuel fired furnaces.

Economic Feasibility:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery furnaces and therefore an economic feasibility analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery furnaces and therefore an economic feasibility analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery furnaces and therefore an implementation schedule is not applicable.

Other Components Affected (if any)
Not Applicable.
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NOx BACT Options (Crude Unit Heater F21002)

Option 1 - Title: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the heaters
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low NOx emission levels. Good combustion
efficiency relies on both hardware design and operating procedures. Air and fuel flow
rates should be limited to vendor specifications to achieve satisfactory fuel efficiency and
emission performance. Chevron currently has air preheat for this heater and if any other
option is chosen a more detailed cost analysis will need to be performed.

Option 2 - Title: Ultra Low NOx Burners (ULNB)

Description of Option 2: ULNBs, the “next generation” burner after the Low NOx
Burners (ILNBs), alter the air to fuel ratio in the combustion zone by staging the
introduction of air to promote a “lean-premixed” flame and by means of an internal flue
gas recirculation. This results in lower combustion temperatures and reduced NOx
formation. This option is a feasible control for refinery process heaters and boilers;
However, it is important to note that the use of air pre-heat with heaters will increase
NOx emissions slightly.

Option 3 - Title: Selective Catalytic Reduction (SCR)

Description of Option 3: SCR is a post-combustion, flue gas treatment technology that
uses ammonia as a reagent to reduce NOx to molecular nitrogen and water in the
presence of a metal oxide catalyst. The chemical reactions involved in the SCR process
are:

4NO+4NH3+03 > 4N2+6H7_O
6 NO;, + 8 NH; > 7N, + 12 H,O

Catalyst performance is optimized when oxygen level in the exhaust gas stream is above
2 to 3 volume percent. Due to advances in catalyst design, commercial applications of
this technology can now operate over an extended temperature range. Precious metal
catalysts, such as platinum, can promote oxidation at temperatures as low as 350°F, and
zeolite catalysts can operate up to 1,000°F. SCR systems can achieve NOx reduction
efficiencies of greater than 90 % and reliable NOx emission levels of about 0.006
I6/MMBtu. To implement SCR control, ammonia (NH3) storage and handling systems
must be installed. Careful control of the ammonia injection and operating parameters
must be maintained to limit NH3 “slip” (emissions of unreacted ammonia) and maintain
desired NOx reduction. NH3 is also considered a precursor to PM2.5 formation.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
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technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation ~ Technically Feasible

Chevron currently combusts only fuel gas in their refinery furnaces and utilizes good
combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired heaters and boilers revealed that proper burner design and

operation is considered BACT for these emission sources.

Option 2: Ultra Low NOx Burners (ULNB) — Technically Feasible
The use of ULNB is a technically feasible control option and has been confirmed in a
review of EPA’s RBLC database for refinery heaters and boilers.

Option 3: SCR - Technically Infeasible
The use of SCR is a technically feasible control option for control of NOx but due to
ammonia slip should not be considered technically feasible for control of PM, s.

Economic Feasibility:

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. The cost effectiveness calculations for installing ULNB as well as

SCR on the Crude Unit Heater F21002 were based upon EPA’s Air Pollution Cost Control
Manual'. Based on a review of past BACT determinations the analyses are based on a post-

control emission rate of 0.01 Ib/MMBtu for ULNB and 0.006 Ib/MMBtu for SCR. This analysis

used EPA’s “default” cost parameters with the following exception:

e The baseline or uncontrolled NOx emission rate is defined as the existing burner, with its

estimated emission rate in lb NOx/MMBtu.

The following tables present the economic feasibility analysis for ULNB installation as well as

SCR installation for the Crude Unit Heater F21002.

EPA Air Pollution Cost Control Manual, 6" ed, EPA 452/B-02-001, Section 4.2.
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SUMMARY OF ULNB COSTS FOR F21002

Emission Point Number F21002
Service Crude Unit Heater
Size (MMBtu/hr-HHV) 115.10
CAPITAL COSTS:

Purchased Equipment (PE) ' $63,044
Freight 10% % of PE 2 $ 6,304
Sales Tax 6% % of PE 2 $ 3,783

Purchased Equipment Cost (PEC) $ 73,246

Direct Installation Costs
Foundations 10% % of PEC 2 $ 7,325
Structure, ductwork, stack 15% % of PEC ? $ 10,986.92
Instrumentation (with CEMS) 8% % of PEC ° $ 467,993.46
Electrical 10% % of PEC 2 3 7,325
Piping 5% % of PEC * $ 3,662
Insulation,lagging for ductwork 5% % of PEC ? $ 3,662
Painting 5% % of PEG * $ 3,662

Direct Installation Costs $ 504,617

Direct Costs ( DC ) $ 577,863

Indirect Costs
Engineering & Project mgmt. 25% % of PE 2 $ 18,312
Construction and field expenses 20% % of PE ? $ 14,649
Contractor fees 15% % of PE ? $ 10,987
Start-up 10% % of PE 2 $ 7,325
Performance test 5% % of PE 2 $ 3,662
Contingencies 10% % of DC $ 57,786

Indirect Costs $ 112,721
[ Total Installed Cost ( TIC ) $ 690,583
OPERATING COSTS: NA - Assumed to be the same as existing LNB
NOx Emission Reduction

Emission Factor Emissions
Lb/MMBtu TPY
2015 Emissions 0.041 10.0
ULNB Emissions 0.025 6.1
NOXx Reduction 3.8
[ Capital Recovery Factor (107, 10 yr fite)

Annualized Total Capital Investment 8 0.1627 x TIC $ 112,389
[Total Annual Costs $ 112,389
NOx Reduction, tons/yr 3.8
NOXx Cost Effectiveness, $/ton reduced $ 29,246

As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.

ULNB cost are ratioed based on heater duty.

Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.
Annualized Total Capital Investment is estimated using the capital recovery factor for 20-yr life and

10 percent average interest; i.e., CRF = (i(1+i)™n)/((1+i)*n)-1).
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Crude Unit Heater F21002 BACT Analysis

As identified in the table, the NOx Cost effectiveness for ULNB installation is $29,246 per ton of
NOx abated. This is based on an estimate of the costs to install ULNB for similar heaters.
Another more detailed cost estimate would be required for this heater to understand all additional
costs including potential metallurgy upgrades as well as piping and fuel gas system upgrades.
The installation cost also includes a shared CEM installation with F21001. Therefore, Chevron
considers the installation of ULNB for heaters and boilers not already equipped with ULNB as
economically unreasonable for the purposes of PM» s ambient air quality attainment.

It is important to note that emissions of PM» 5 precursors do not correlate directly to emissions of
PM, 5. Given the identity of the PMa s precursors, one might assume at first glance that the
photochemically produced part of PM: 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PMs 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM> s secondary
aerosols occurs when the ratios among NOx, VOC, and SO, precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM.: 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PM; 5 $/ton cost effectiveness. Moreover, NOx and SO, emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM> s concentrations in the relevant
nonattainment areas. Therefore, the actual PM> 5 $/ton cost effectiveness may be approximately

ten (10) times more costly than what was calculated as the $/ton cost effectiveness for the

PM, 5 precursor.

Page 9 of 15



SUMMARY OF SCR COSTS FOR F21002

[Emission Point Number F21002
Service Crude Unit Heater
Size (MMBtuhr-HHV) 115.1
CAPITAL COSTS:
Purchased Equipment (PE) '
SCR Unit $ 351,173
Ammonia Skid $ 163,881
Ammonia Tank 3 112,376
Ductwork,dampers,stack,Fan $ 421,408
Instrumentation(with CEMS) $ 248,163
Freight 10% % of PE 2 $ 35,117
Sales Tax 6% % of PE 2 $ 21,070
Purchased Equipment Cost (PEC) $ 1,353,188
Direct Installation Costs
Foundations 10% % of PEC ? $ 135,319
Structure, ductwork ,stack, Fan 15% % of PEC 2 $ 202,978
Instrumentation (with CEMS) 8% % of PEC ° $ 563,989.07
Electrical 10% % of PEC 2 $ 135,319
Piping 5% % of PEC ? $ 67,659
Insulation, lagging for ductwork 5% % of PEC ® 3 67,659
Painting 5% % of PEC 2 $ 67,659
Direct Installation Costs $ 1,240,583
Direct Costs ( DC) $ 2,593,770
Indirect Costs
Engineering & Project mgmt. 25% % of PE $ 338,297
Construction and field expenses 20% % of PE ? $ 270,638
Contractor fees 15% % of PE ? $ 202,978
Start-up 10% % of PE 2 $ 135,319
Performance test 5% % of PE ? $ 67,659
Contingencies 10% % of DC $ 259,377

Indirect Costs 5 1,274,268
| Total Installed Cost {(TIC) [ 3,868,038
OPERATING COSTS:

Catalyst Replacement (5-yr lifetime) $ 5,205
Disposal 50% % of CR ? $ 2,602
Ammonia (17/46 x tpy NOx removed) $ 455.00 per ton * $ 1,507
Utilities ° $0.066 per kW-hr * $ 11,978
Operating labor (0.5 hr / 8 hr shift), OP $ 25.00 per hour ¢ $ 13,688
Supervisory labor, SL 15% % of OP * $ 2,053
Maintenance labor (0.5 hr / 8 hr shift), ML $ 25.00 per hour * $ 13,688
Maintenance Materials, MM 100% % of M* $ 13,688
Overhead 40% % of $ 17,246
OP+SL+ML+MM *
Taxes, Insurance, and Admin. 4% % of TCI* $ 154,722

Annual Operating Costs $ 236,376
[~ Capilal Recovery Factor (107, 20 yr life)

Annualized Total Capital Investment ° 0.1175 x TIC $ 454,338
[Total Annual Costs S 690,714
2015 NOx Emissions, Tons/Yr 10.0
SCR NOx Emissions, Tons/Yr ° 1.00
NOx Reduction, Tons/Yr 9.0
NOx Cost Effectiveness, $/ton reduced $ 77,088

Notes:

1) As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.
SCR Unit cost are ratioed based on heater duty.

2) Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.

3) Required Utility Cost based assumed average of 0.18 KWH per MMBtu/hr of firing duty.

4) Costs based on experience, engineering practices, and the design for this project.

5) Annualized Total Capital Investment is estimated using the capital recovery tactor for 20-yr life and 10 percent
average interest; i.e., CRF = (i(1+i)*n)/((1+i)™)-1).

6) Based on 0.006 Ib/MMBtu
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As identified in the table, the NOx Cost effectiveness for SCR installation is $77,088 per ton of
NOx abated. This is based on an estimate of the costs to install SCR for similar heaters. The
installation cost also includes a shared CEM installation with F21001. Another more detailed
cost estimate would be required for this heater to understand all additional costs including
potential metallurgy upgrades as well as piping and fuel gas system upgrades. Therefore,
Chevron considers the installation of SCR for heaters and boilers as economically unreasonable
for the purposes of PM» s ambient air quality attainment.

It is important to note that emissions of PM, 5 precursors do not correlate directly to emissions of
PM> 5. Given the identity of the PM; 5 precursors, one might assume at first glance that the
photochemically produced part of PM» 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PM, 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM» 5 secondary
aerosols occurs when the ratios among NOx, VOC, and SO precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM, 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PM, s $/ton cost effectiveness. Moreover, NOx and SO, emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM> 5 concentrations in the relevant
nonattainment areas. Therefore, the actual PM> s $/ton cost effectiveness may be approximately

ten (10) times more costly than what was calculated as the $/ton cost effectiveness for the
PM, s precursor.

Additionally, as noted above, the operation of SCR emission controls inevitably results an
increase in ammonia emissions as ammonia “slip,” or excess ammonia that is not consumed in
the reduction reaction, is released to the atmosphere. Although ammonia slip can be minimized
by good operating practices, it cannot be eliminated entirely. This ammonia slip tends to increase
as the catalyst nears the end of its life. The increase of ammonia emissions resulting from the
implementation of SCR controls would tend to lessen or negate the air quality benefit of the
additional NOx reductions. Therefore SCR emission controls should not be considered feasible
for PM> s control.

Approximate Cost:

Based on estimates for ULNB installation on the Crude Unit Heater F21002, the total installed
cost is $690,583. Therefore, ULNB application for the Crude Unit Heater F21002 is
economically unreasonable.

Based on estimates for SCR installation on the Crude Unit Heater F21002, the total installed cost
is $3,868,038. Therefore SCR application for the Crude Unit Heater F21002 is economically
unreasonable.

Implementation Schedule:

The installation of ULNB and SCR is deemed economically unreasonable and so an
implementation schedule is not required. However, it is important to note that the installation of
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either ULNB or SCR would require a process unit shutdown in order to perform the work
necessary. Thus, the earliest possible time to complete ULNB or SCR installation would be at
the next scheduled major refinery unit turnaround requiring shutdown of the Crude Unit Heater
F21002. Assuming that the engineering and procurement required could be completed by then.

Other Components Affected (if any):

In addition to being economically unreasonable, the use of SCR has other substantial
Environmental and Energy Impacts. The environmental issues include:

Use of ammonia reagent, with associated storage, shipping and handling risks;
Handling and disposal of a degenerated catalyst as a new waste stream;
Ammonia slip emissions from the system represent a new pollutant emission; and
Ammonium salt precipitates may increase PM10 and visible plume emissions.

SCR Ammonia Handling Risks

SCR systems typically use either anhydrous ammonia (NH3 gas) or aqueous ammonia (NH3 in
solution) as the active reagent. Aqueous ammonia reagent is the preferable option due to
minimal risks associated with storage and handling compared to anhydrous ammonia. Process
design considerations can include abatement approaches as well as mitigation and contingency
plans to anticipate and avoid potential incidents.

SCR Catalyst and Hazardous Waste Generation

SCR processes generate a solid chemical waste in the form of spent catalyst that requires
treatment and disposal. Since sulfur dioxide will be present in exhaust from the refinery fuel
gas-fired units, SCR catalyst fouling is expected to occur at a faster rate than at natural gas-fired
installations. Sulfur compounds accelerate catalyst replacement, because fouling generally
occurs due to the formation of ammonium bisulfate salts by reaction between SO, and ammonia
in the catalyst bed. Accumulation of fine solids on the catalyst surfaces accelerates the
deterioration of the catalyst, and results in increased pressure drop, reduced efficiency, and more
frequent replacement. Upon replacement, the spent catalyst material must be packaged and
safely disposed as hazardous waste.

Industry experience with SCR systems at both utility electric generating stations and refineries
indicate that the removal and replacement operations can be conducted safely, with insignificant
risk to the environment.

SCR Ammonia Slip

Experience indicates that simultaneous, reliable control of ammonia slip (reagent that passes
through unreacted) below 10 ppmv, and NOx concentrations below 10 ppmv in the exhaust
stream is difficult over the range of operating conditions that occur at a refinery unit.

When SCR catalyst is new and activity is highest, operability is best and the ammonia injection
rate can be set to near-stoichiometric levels. As the catalyst ages, its activity decreases. To
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continuously meet NOx emission limits, the ammonia injection rate must be increased to
counteract the less efficient catalyst.

SCR Secondary Byproduct — PM

Under certain conditions, higher injection rates for ammonia reagent to achieve lower NOx outlet
concentrations have been shown to promote formation of secondary particulate, and the
phenomenon can be more pronounced as ammonia slip increases. A prime cause of “secondary
PM10” formation is the sulfur content in fuel. SCR catalysts effectively oxidize the SO,
normally present in refinery gas fired heater exhaust to sulfite (SO3) and sulfate (SO4). The
SO3/S0, species react with excess ammonia to create extremely fine ammonium bisulfate salt
particles that are emitted in the form of secondary PM10 and opacity plumes.

SCR - Energy Impact

In addition to the environmental impacts, there are energy impacts associated with SCR
primarily due to increased system pressure drop caused by the SCR catalyst bed. The pressure
drop results in elevated back-pressure in the heater, thus increasing its heat rate and electric
demand from the burner fan. The EPA has investigated various systems (Alternative Control
Techniques Document) and found that the typical efficiency loss due to pressure drop
requirements of the SCR catalyst reactor bed is typically 5 to 15% of heat output.
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VOC and NH; BACT Options (Crude Unit Heater F21002)
Option 1 - Title: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the heaters
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low VOC, CO, and NH; emission levels. Good
combustion efficiency relies on both hardware design and operating procedures. Air and
fuel flow rates should be limited to vendor specifications to achieve satisfactory fuel
efficiency and emission performance.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas in their refinery furnaces and utilizes good
combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired heaters and boilers revealed that proper burner design and
operation is the sole BACT measure for emissions of VOC, CO, and NH3 from refinery
fuel gas fired sources.

Economic Feasibility:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an implementation
schedule is not applicable.

Other Components Affected (if any)

Not Applicable.
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Results of Analysis

The results of the Crude Unit Heater F21002 BACT Analysis are summarized in the following
table.

Technically .
Pollutant Control Option Feasible Cost }?g/‘tf:)v eness SBeil: g:d
(Yes/No)
Pro[::]rdB(; rz:;tgimgn Yes NA Proper Burner
PM o/PM> 5 P - Design and
Post Combustion No NA Operation
Control (WGS or ESP) P
Use of Low Sulfur
Refinery Fuel Gas Yes NA Use of Low
SO, Flue Gas Sulfur Refinery
Desulfurization No NA Fuel Gas
Wet Gas Scrubber No NA
Proper Burner Design
and Operation Yes NA Proper Burner
NOx Ultra Low NOx Yes $29.246/ton* Design gnd
Burners Operation
SCR No $77,088/ton
. Proper Burner
VOC/NH, | FProper Bumer Design Yes NA Design and
and Operation h
Operation

* This is based on an estimate of the costs to install ULNB for similar heaters. Another more detailed cost estimate would be required
for this heater to understand all additional costs including potential metallurgy upgrades as well as piping and fuel gas system
upgrades

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For Heater
F21002, Chevron recommends the hydrogen sulfide concentration limitations and monitoring
requirements of NSPS Subpart Ja. Chevron does not propose any emission limits or monitoring
for other pollutants, because SO; is the only pollutant for which Chevron has installed emission
controls and thus can maintain control of emission rates.

The table below summarizes the proposed emission limits and monitoring requirements.

Proposed Proposed
Pollutant Source Emission Limit Monitoring
Fuel gas H,S
concentration — -
s, Refinery Fuel Gas 162 ppmy 3-hour Contmuqus H,S

Monitor
average, 60 ppmv
365-day average
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UTAH DEPARTMENT OF
ENVIRONMENTAL QUALITY

Cooling Towers #1, #2, #3, #4 BACT Analysis MAY 01 2017

1. Site and Company/Owner Name DIVISION OF AIR QUALITY

Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

2. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

3. Recent Permitting Actions (if any):

Cooling Tower #2 was permitted in 2009 and controls were determined to be BACT by
the state of Utah. Cooling Tower #3 was permitted in 2004 with controls determined to
be BACT by the state of Utah.

4. Current Emissions (Cooling Towers #1, #2, #3, #4)

For the purposes of this BACT analysis, Chevron has grouped Cooling Towers #1, #2,
#3, and #4 together. These cooling towers have been grouped together for this BACT
analysis based on their similar operation and emissions. All cooling towers utilize high
efficiency drift elimination systems and are monitored for VOC emissions according to
the requirements in 40 CFR 63 Subpart CC (Refinery MACT I). Estimated 2015
emissions for all cooling towers are presented in the following table.

Cooling Towers #1, #2, #3, #4 — 2015 Actual Emissions

CT‘:)"VIV‘:rg PM,, | PM,s | SO, | NOx | VOC | NH;
#1 54 | 07 | NJA | N/A | 0726 | N/A
0 05 | 01 | N/A | N/A | 0.146 | N/A
#3 05 | 01 | N/A | NA | 1.657 | N/A
#4 16 | 02 | N/A | NA | 0116 | N/A

5. Emission Information / Discussion

Cooling Tower emissions were estimated as follows:

e Cooling water VOCs were estimated based on monitoring results from the El Paso
monitoring method.

e Particulate matter emissions were estimated based on total dissolved solids (TDS)
content determined for the 2015 Emission Inventory, and the actual tower drift
rate.
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Cooling Towers #1, #2, #3, #4 BACT Analysis

PM,o and PM,s BACT Options (Cooling Towers #1, #2, #3, and #4)

Option 1 - Title: High Efficiency Drift Eliminator

Description of Option 1: High efficiency drift eliminators can substantially reduce the
release of aerosol droplets in cooling towers. Drift eliminator sections consist of several
varieties of structured media with tortuous air pathways. Changes of directions of the air
flow passing through the eliminator promote removal of droplets by coagulation and
impaction on the eliminator surfaces. Aerosol generation is reduced with these
eliminators compared to the 0.02 percent of circulating water flow (AP-42 Table 13.4-1)
for “uncontrolled towers.”

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: High Efficiency Drift Eliminator — Technically Feasible

A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database for cooling
towers revealed that high efficiency drift eliminators is considered BACT for these
emission sources.

Economic Feasibility:

Chevron currently operates high efficiency drift eliminators on their cooling towers with a drift
loss percent of less than 0.01 percent of circulating water flow rate. As noted above, the RBLC
database notes that high efficiency drift eliminators are considered BACT which is the only
technically feasible control option for the refinery cooling towers. Therefore an economic
feasibility analysis is not required.

Approximate Cost:

Chevron currently operates high efficiency drift eliminators on their cooling towers with a drift
loss percent of less than 0.01 percent of circulating water flow rate. As noted above, the RBLC
database notes that high efficiency drift eliminators are considered BACT which is the only
technically feasible control option for the refinery cooling towers. Therefore an economic
feasibility analysis is not required.

Implementation Schedule:

Chevron currently operates high efficiency drift eliminators on their cooling towers with a drift
loss percent of less than 0.01 percent of circulating water flow rate. As noted above, the RBLC
database notes that high efficiency drift eliminators are considered BACT which is the only
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Cooling Towers #1, #2, #3, #4 BACT Analysis

technically feasible control option for the refinery cooling towers. Therefore an implementation
schedule is not required.

Other Components Affected (if any)

Not Applicable.
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Cooling Towers #1, #2, #3, #4 BACT Analysis

YOC BACT Options (Cooling Towers #1, #2, #3, and #4)
Option 1 - Title: Meet Federal Regulatory Standards

Description of Option 1: Under the heat exchange system monitoring standards of 40
CFR 63 Subpart CC (Refinery MACT I), applicable heat exchange systems/cooling
towers will be subject to VOC monitoring, recordkeeping, and repair requirements. A
review of the EPA’s RACT/BACT/LAER Clearinghouse (RBLC) indicates that
previously approved BACT determinations include compliance with a heat exchange
system leak detection and repair program as identified in the revised Refinery MACT L.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Meet Federal Regulatory Standards — Technically Feasible

Chevron meets and will continue to meet the regulatory control requirements for heat
exchange systems (including cooling towers) subject to 40 CFR Part 63 Subpart CC. A
review of EPA’s RBLC indicates that previously approved BACT determinations for
cooling towers include compliance with a heat exchange system leak detection and repair
program as identified in the revised Refinery MACT L

Economic Feasibility

As noted above, Chevron currently meets and will continue to meet the requirements for cooling
towers subject to 40 CFR Part 63 Subpart CC which is the only technically feasible control
option. Therefore an economic feasibility analysis is not required.

Approximate Cost

As noted above, Chevron currently meets and will continue to meet the requirements for cooling
towers subject to 40 CFR Part 63 Subpart CC which is the only technically feasible control
option. Therefore an economic feasibility analysis is not required.

Implementation Schedule

As noted above, Chevron currently meets and will continue to meet the requirements for cooling
towers subject to 40 CFR Part 63 Subpart CC which is the only technically feasible control
option. Therefore an implementation schedule is not applicable.

Other Components Affected (if any):

Not Applicable.
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Cooling Towers #1, #2, #3, #4 BACT Analysis

Results of Analysis

The results of the Cooling Tower BACT Analysis are summarized in the following table.

Technically Cost Effectiveness
Pollutant Control Option Feasible ($/ton) BACT Selected
(Yes/No)
High Efficiency Proper Design
PM,o/PM; 5 Drift Eliminator Yes NA and Operation
Meet Applicable Meet Applicable
VOC Federal Yes NA Federal
Regulatory Regulatory
Standards Standards

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For the cooling
towers, Chevron proposes to meet the VOC emission limitations and monitoring requirements of
Refinery MACT I. Chevron does not propose emission limits or monitoring for other pollutants.

The table below summarizes the proposed emission limits and monitoring requirements.

Proposed Proposed
Pollutant Source Emission Limit Monitoring
Cooling Tower #1 6.2 total
VOC Cooling Tower #2 ' strr)lp m:bl(z: a Monthly El Paso
Cooling Tower #3 pp Method Monitoring
- hydrocarbon
Cooling Tower #4

Note that the 6.2 ppmv limit presented in the above table is not an enforceable emission limit,
but instead is a leak action level, requiring repairs to leaking equipment.
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Emergency Diesel Engines BACT Analysis

1. Site and Company/Owner Name

UTAH DEPARTMENT OF
ENVIRONMENTAL QUALITY

MAY 01 2017

' DIVI
Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refiner ﬂ SION OF AIR QUALITY

2. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

3. Recent Permitting Actions (if any):

None.

4. Current Emissions (Emergency Diesel Engines)

Chevron operates 17 stationary diesel engines used to provide power or work in event of
an emergency, such as a power failure or fire. The engines include electrical generators,
pumps, and air compressors, and range in power output from 168 Horsepower (HP) to
1,676 HP. For the purposes of this BACT analysis, Chevron has grouped all of the
emergency diesel engines together. Six of the engines are Tier III engines, whereas the
other engines are of non-tier design. The Tier III engines are designated with an asterisk
(*) in the table below. These engines have been grouped together for this BACT analysis
based on their similar operation and they are of similar design.

Chevron has used 2015 actual emissions from the emergency engines in this analysis.
Estimated emissions for all emergency engines are presented in the following tables.
Emissions were calculated for all engines in the aggregate, using total fuel consumption.
The table below shows the total emissions, and apportions the emissions to each
individual engine according to its power output.

Emergency Diesel EngineS — 2015 Actual Emissions Tons/Yr

Engine HP PM; PM, 5 SO, NOx vVOC NH;
Admin Bldg
Emergency 422 0.018 0.018 0.014 0.216 0.017 N/A
Generator*
2nd North
Substation
Emergency
Generator
3rd North
Emergency 1490 0.062 0.062 0.050 0.762 0.060 N/A
Generator

Crude Substation
Emergency 820 0.034 0.034 0.028 0.419 0.033 N/A
Generator
Crude Unit
Emergency CW 665 0.028 0.028 0.022 0.340 0.027 N/A
Pump Engine
VGO Substation
Emergency

750 0.031 0.031 0.025 0.384 0.030 N/A

755 0.031 0.031 0.025 0.386 0.031 N/A
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Emergency Diesel Engines BACT Analysis

Engine HP PMjo PM, 5 SO, NOx vVOoC NH;

Generator

P-437 Emergency
HF Mitigation 770 0.032 0.032 0.026 0.394 0.031 N/A

Pump Engine

P-437A

Emergency HF 770 0032 | 0032 | 0026 | 0394 0.031 N/A
Mitigation Pump

Engine

GRU Substation
Emergency 750 0.031 0.031 0.025 0.384 0.030 N/A

Generator

Emergency Air 575 0.024 0.024 0.019 0.294 0.023 N/A
Compressor

Emergency Air

Compressor* 575 0.024 0.024 0.019 0.294 0.023 N/A

WWTP
Emergency 227 0.009 0.009 0.008 0.116 0.009 N/A

Generator

Portable Generator 227 0.009 0.009 0.008 0.116 0.009 N/A

Fire Water
Emergency 400 0.017 0.017 0.013 0.205 0.016 N/A

Backup Pump*

Fire Water
Emergency 400 0.017 0.017 0.013 0.205 0.016 N/A

Backup Pump*

Tank Car Loading
Rack Emergency 168 0.007 0.007 0.006 0.086 0.007 N/A

Power*

I}f?vf ; Emergency 1676 0.070 0.070 0.056 0.857 0.068 N/A

Totals 0.475 0.475 0.385 5.851 0.464 N/A

*Tier III Engine

The cost analyses for this evaluation were based on installing controls on the HRFP
Emergency Power engine, as it is the largest of the emergency engines, and is
representative of this category. Costs for other engines are expected to be roughly
proportional to their power output.

5. Emission Information / Discussion

SO, emissions were estimated assuming that all of the sulfur in fuel oil was converted to
SO,. All other pollutants were estimated using the emission factors in AP-42 Chapter 3.3.
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Emergency Diesel Engines BACT Analysis

PM,o and PM, s BACT Options (Emergency Diesel Engines)

Option 1 - Title: Meet Federal Regulatory Requirements

Description of Option 1: Description of Option 1: The existing emergency engines
must meet the federal requirements under 40 CFR Part 63 Subpart ZZZZ. Units that are
subject to a federal NESHAP meet BACT requirements in order to comply with the
federal regulations. The engines are required to meet the requirements for emergency
engines in Subpart ZZZZ.

Option 2 - Title: Operate Engine Meeting Tier Nonroad Regulatory Requirements

Description of Option 2: All new engines manufactured in the United States are required
to meet emission limits specified in “Tiers,” based upon date of manufacture. The current
tier is Tier IV. A review of the EPA’s RBLC indicates that the use of Tier-compliant
engines is BACT for emergency engines. Several of the emergency engines currently
operated at Chevron are Tier IIl engines.

Option 3 - Title: Post Combustion Particulate Matter Control — Catalyst

Description of Option 3: The use of a retrofit catalyst on the engine exhaust can reduce
emissions of a number of pollutants, including CO, VOC, and PM,( and PM, 5. Oxidation
catalysts can achieve a PM reduction efficiency of up to 91%.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Meet Federal Regulatory Standards — Technically Feasible

Chevron currently combusts only ultra-low sulfur diesel (ULSD) in their emergency
engines and utilizes good combustion practices. Additionally, as required by Subpart
2777, Chevron must comply with specified maintenance schedules (crankcase oil, belts
and hoses, etc.), and minimize time at idle. A review of the EPA’s RACT/BACT/LAER
Clearinghouse (RBLC) indicates that previously approved BACT determinations include
compliance with applicable federal regulations.

Option 2: Operate Engine Meeting Tier Nonroad Regulatory Requirements —
Technically Infeasible (for currently Non-Tier Engines)

A review of the EPA’s RBLC database for emergency diesel engines indicates that the
use of Tier III engines has been considered BACT. Several of the engines currently
operation meet the Tier II standards. However, with respect to the non-tier engines,
manufacturers design new engines to meet the current Tier standards; existing engines do
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Emergency Diesel Engines BACT Analysis

not receive retrofits to meet new Tier standards. Therefore, meeting the current Tier
standards for the Salt Lake Refinery’s emergency engines would require replacing the
engines with engines that meet Tier standards. Replacing the engines would constitute
“redefining the source,” which EPA as a matter of policy does not consider to be BACT.
Accordingly, meeting Tier emission standards is not technically feasible for the existing
engines that do not currently meet Tier standards.

Option 3: Post Combustion Particulate Matter Control — Catalyst — Technically
Feasible

Oxidation catalysts in retrofit applications are widely used for existing engines, such as
non-emergency engines subject to the emission limitations of Subpart ZZZZ.
Maintenance requirements are typically minimal, and the catalyst life can be up to 15
years in standby engine service.

Economic Feasibility

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. The cost effectiveness calculations for installing oxidation
catalysts on the emergency engines were based upon EPA’s Air Pollution Cost Control Manual'.
Based on information obtained from catalyst vendors, the analyses are based on an emission
control efficiency of 91%. This analysis used EPA’s “default” cost parameters with the following
exception:

The baseline or uncontrolled PM emission rate is defined as the existing engine, with its
estimated emission rate in Ib /MMBtu; and

Installation and maintenance of an engine catalyst are low compared to many add-on
control devices. Estimated costs of these elements have been reduced from default values.

The following tables present the economic feasibility analysis for oxidation catalyst installation
and operation for the emergency diesel engines.

1

EPA Air Pollution Cost Control Manual, 6 ed, EPA 452/B-02-001, Section 4.2.
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Notes:

1)
2)
3)
4)
5)

6)

SUMMARY OF OXIDATION CATALYST COSTS FOR HRFP EMERGENCY ENGINE

[Emission Point Number

HRFP Emergency Power

Service Emergency Generator,
Size (HP) 1,676
CAPITAL COSTS:
Purchased Equipment (PE) '
Catalyst System $ 13,200
Instrumentation{with Monitors) $ 2,000
Freight 10% % of PE 2 $ 1,320
Sales Tax__ _ 6% % of PE 2 $ 792
Purchased Equipment Cost (PEC) $ 17,312
Direct Installation Costs
Foundations 0% % of PEC 2 N/A
Structure, ductwork ,stack, Fan 15% % of PEC 2 $ 2,597
Instrumentation (with CEMS) 8% % of PEC ? N/A
Electrical 10% % of PEC 2 $ 1,731
Piping 0% % of PEC ? N/A
Insulation, lagging for ductwork 0% % of PEC ? N/A
Painting 0% % of PEC 2 N/A
Direct Installation Costs $ 4,328
Direct Costs ( DC ) $ 21,640
Indirect Costs
Engineering & Project mgmt. 25% % of PE 2 $ 4,328
Construction and field expenses 0% % of PE 2 N/A
Contractor fees 0% % of PE 2 N/A
Start-up 10% % of PE 2 $ 1,731
Performance test 5% % of PE 2 $ 866
Contingencies 10% % of DC $ 2,164
| _Indirect Costs _ $ 9,089
Total Installed Cost ( TIC ) $ 30,729 |
OPERATING COSTS:
Catalyst Replacement (15-yr lifetime) $ 554
Disposal 35% % of CR 2 $ 194
Utilities > $0.000 per kW-hr * N/A
Operating labor (None), OP $ - per hour * N/A
Supervisory labor, SL (None) 0% % of OP * N/A
Maintenance labor (None), ML $ - per hour * N/A
Maintenance Materials, MM 100% % of M ¢ N/A
Overhead 40% % of
OP+SL+ML+MM * N/A
Taxes, Insurance, and Admin. 4% % of TCI * $ 1,229
Annual Operating Costs $ 1,978
[ Capital Recovery Factor (105, 20 yr life)
Annualized Total Capital Investment s 0.1175 x TIC $ 3,609
[Total Annual Costs $ 5,587
2015 PM Emissions, Tons/Yr 0.070
CatOx Emissions, Tons/Yr ° 0.006
PM2.5 Reduction, Tons/Yr 0.063
PM2.5 Cost Effectiveness, $/ton reduced $ 88,185

As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.

SCR Unit cost are ratioed based on heater duty.

Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.

Required Utility Cost based assumed average of 0.18 KWH per MMBtu/hr of firing duty.

Costs based on experience, engineering practices, and the design for this project.
Annualized Total Capital Investment is estimated using the capital recovery factor for 20-yr life and 10 percent

average interest; i.e., CRF = (i(1+i)™)/((1+i)*n)-1).

Assumed 90% control efficiency
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As identified in the table, the PM Cost effectiveness for catalyst installation is $88,185 per ton of
PM//PM,;/PM, s abated. This is based on an estimate of the costs to install oxidation catalysts
for similar engines. Therefore, Chevron considers the installation of an oxidation catalyst for
emergency diesel engines as economically unreasonable for the purposes of PM» s ambient air
quality attainment.

Approximate Cost

Based on estimates for oxidation catalyst installation on the diesel emergency engines, the total
installed cost is $30,729. Therefore, oxidation catalyst application for the engines is
economically unreasonable.

Implementation Schedule

As noted above, Chevron currently utilizes ULSD fuel, good combustion practices, and routine
maintenance for Emergency Diesel Engines. This represents the only technically feasible control
option for the non-tier emergency diesel engines.

Other Components Affected (if any)
Not Applicable.
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SO, BACT Options (Emergency Diesel Engines)

Option 1 - Title: Meet Federal Regulatory Requirements

Description of Option 1: The existing emergency engines must meet the federal
requirements under 40 CFR Part 63 Subpart ZZZZ. Units that are subject to a federal
NESHAP meet BACT requirements in order to comply with the federal regulations. The
engines are required to meet the requirements for emergency engines in Subpart ZZZZ.
In addition to other requirements, Subpart ZZZZ restricts operation to the use of ULSD.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering priﬁciples that preclude safe and successful operation of a control option at a specific
location.

Option 1: Meet Federal Regulatory Standards — Technically Feasible

Chevron currently combusts only ultra-low sulfur diesel (ULSD) in their emergency
engines and utilizes good combustion practices. Additionally, as required by Subpart
27277, Chevron must comply with specified maintenance schedules (crankcase oil, belts
and hoses, etc.), and minimize time at idle. A review of the EPA’s RACT/BACT/LAER
Clearinghouse (RBLC) indicates that previously approved BACT determinations include
compliance with applicable federal regulations.

Economic Feasibility

As noted above, Chevron meets the requirements of Subpart ZZZZ, which is the only technically
feasible control option for emergency diesel engines, and therefore an economic feasibility
analysis is not required.

Approximate Cost

As noted above, Chevron meets the requirements of Subpart ZZZZ, which is the only technically
feasible control option for emergency diesel engines, and therefore an economic feasibility
analysis is not required.

Implementation Schedule

As noted above, Chevron meets the requirements of Subpart ZZZZ, which is the only technically
feasible control option for emergency diesel engines, and therefore an implementation schedule
is not applicable.
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Other Components Affected (if any)
Not Applicable.
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NOx BACT Options (Emergency Diesel Engines)

Option 1 - Title: Meet Federal Regulatory Requirements

Description of Option 1: Description of Option 1: The existing emergency engines
must meet the federal requirements under 40 CFR Part 63 Subpart ZZZZ. Units that are
subject to a federal NESHAP meet BACT requirements in order to comply with the
federal regulations. The engines are required to meet the requirements for emergency
engines in Subpart ZZZ.

Option 2 - Title: Operate Engine Meeting Tier Nonroad Regulatory Requirements

Description of Option 2: All new engines manufactured in the United States are required
to meet emission limits specified in “Tiers,” based upon date of manufacture. The current
tier is Tier IV. A review of the EPA’s RBLC indicates that the use of Tier-compliant
engines is BACT for emergency engines. Several of the emergency engines currently
operated at Chevron are Tier III engines.

Option 3 - Title: Post Combustion NOx Control — NSCR Catalyst

Description of Option 3: This technique uses the residual hydrocarbons and CO in the
rich-burn engine exhaust as a reducing agent for NOx. In an NSCR system,
hydrocarbons and CO are oxidized by O, and NOx. The excess hydrocarbons, CO, and
NOx pass over a catalyst (usually a noble metal such as platinum, rhodium, or palladium)
that oxidizes the excess hydrocarbons and CO to H,O and CO,, while reducing NOx to
N». NOx reduction efficiencies can be up to 75 percent, while CO reduction efficiencies
are approximately 99 percent.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Meet Federal Regulatory Standards — Technically Feasible

Chevron currently combusts only ultra-low sulfur diesel (ULSD) in their emergency
engines and utilizes good combustion practices. Additionally, as required by Subpart
2777, Chevron must comply with specified maintenance schedules (crankcase oil, belts
and hoses, etc.), and minimize time at idle. A review of the EPA’s RACT/BACT/LAER
Clearinghouse (RBLC) indicates that previously approved BACT determinations include
compliance with applicable federal regulations.
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Option 2: Operate Engine Meeting Tier Nonroad Regulatory Requirements -
Technically Infeasible (for currently Non-Tier Engines)

A review of the EPA’s RBLC database for emergency diesel engines indicates that the
use of Tier III engines has been considered BACT. Several of the engines currently in
operation meet the Tier II standards. However, with respect to the non-tier engines,
manufacturers design new engines to meet the current Tier standards; existing engines do
not receive retrofits to meet new Tier standards. Therefore, meeting the current Tier
standards for the Salt Lake Refinery’s emergency engines would require replacing the
engines with engines that meet Tier standards. Replacing the engines would constitute
“redefining the source,” which EPA as a matter of policy does not consider to be BACT.
Accordingly, meeting Tier emission standards is not technically feasible for the existing
engines that do not currently meet Tier standards.

Option 3 - Title: NSCR - Technically Feasible

The use of NSCR is technically feasible for reducing NOx emissions (and, as part of the
control system, also VOC, PM and CO emissions) from diesel engines. No examples of
the use of NSCR on emergency engines were identified in the RBLC, but manufacturers
of NSCR systems have indicated that NSCR is in use on emergency diesel engines
nationwide.

Economic Feasibility

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. The cost effectiveness calculations for installing oxidation
catalysts on the emergency engines were based upon EPA’s Air Pollution Cost Control Manual”,
Based on information obtained from catalyst vendors, the analyses are based on an emission
control efficiency of 95%, which is the mid-point of the expected efficiency range obtained from
catalyst manufacturers. This analysis used EPA’s “default” cost parameters with the following
exception:

e The baseline or uncontrolled NOyx emission rate 1s defined as the existing engine, with its
estimated emission rate in 1b /MMBtu; and

e Installation and maintenance of an engine catalyst are low compared to many add-on
control devices. Estimated costs of these elements have been reduced from default values.

The following tables present the economic feasibility analysis for oxidation catalyst installation
and operation for the emergency diesel engines.

2 EPA Air Pollution Cost Control Manual, 6% ed, EPA 452/B-02-001, Section 4.2.
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SUMMARY OF OXIDATION CATALYST COSTS FOR HRFP EMERGENCY ENGINE

[Emission Point Number HRFEmergency Power
Service Emergency Generator
Size (HP) 1,676
CAPITAL COSTS:
Purchased Equipment (PE)
Catalyst System $ 13,200
Instrumentation(with Monitors) $ 2,000
Freight 10% % of PE ? $ 1,320
Sales Tax 6% 9% of PE 2 $ 792
Purchased Equipment Cost (PEC) $ 17,312
Direct Installation Costs
Foundations 0% % of PEC 2 N/A
Structure, ductwork ,stack, Fan 15% % of PEC 2 $ 2,597
Instrumentation (with CEMS) 8% % of PEC 2 N/A
Electrical 10% % of PEC 2 $ 1,731
Piping 0% % of PEC 2 N/A
Insulation,lagging for ductwork 0% % of PEC 2 N/A
Painting 0% % of PEC 2 N/A
Direct Installation Costs $ 4,328
Direct Costs ( DC ) $ 21,640
Indirect Costs
Engineering & Project mgmt. 25% % of PE 2 $ 4,328
Construction and field expenses 0% % of PE ? N/A
Contractor fees 0% % of PE 2 N/A
Start-up 10% % of PE ? $ 1,731
Performance test 5% % of PE ? $ 866
Contingencies 10% % of DC $ 2,164

Indirect Costs $ 9,089

Total Installed Cost { TIC ) $ 30,729
OPERATING COSTS:

Catalyst Replacement (15-yr lifetime) $ 554
Disposal 35% % of CR 2 $ 194
Utilities ° $0.000 per kW-hr * N/A
Operating labor (None), OP - per hour * N/A
Supervisory labor, SL (None) 0% % of OP * N/A
Maintenance labor (None), ML - per hour N/A
Maintenance Materials, MM 100% % of M * N/A
Overhead 40% % of

OP+SL+ML+MM * N/A
Taxes, Insurance, and Admin. 4% % of TCI * $ 1,229

Annual Operating Costs $ 1,978
— Capital Recovery Factor (10%, 20 yr life)

Annualized Total Capital Investment ° 0.1175 xTIC $ 3,609
Total Annual Costs $ 5,587
2015 NOx Emissions, Tons/Yr 0.86
NSCR Emissions, Tons/Yr ° 0.21
NOx Reduction, Tons/Yr 0.64
NOx Cost Effectiveness, $/ton reduced $ 8,689

As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.

SCR Unit cost are ratioed based on heater duty.

Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.

Required Utility Cost based assumed average of 0.18 KWH per MMBtu/hr of firing duty.

Costs based on experience, engineering practices, and the design for this project.
Annualized Total Capital Investment is estimated using the capital recovery factor for 20-yr life and 10 percent

average interest; i.e., CRF = (i(1+i)*n)/((1+i)™)-1).

Assumed 90% control efficiency
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As identified in the table, the NOyx Cost effectiveness for catalyst installation is $8,689 per ton of
NOx abated. This is based on an estimate of the costs to install oxidation catalysts for similar
engines. Therefore, Chevron considers the installation of a catalyst for emergency diesel engines
as economically unreasonable for the purposes of PM» s ambient air quality attainment.

It is important to note that emissions of PMs 5 precursors do not correlate directly to emissions of
PM> ;5. Given the identity of the PM, s precursors, one might assume at first glance that the
photochemically produced part of PM, 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PMa 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM» 5 secondary
aerosols occurs when the ratios among NOx, VOC, and SO, precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM. 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PM, 5 $/ton cost effectiveness. Moreover, NOx and SO, emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM 5 concentrations in the relevant
nonattainment areas. Therefore, the actual PM 5 $/ton cost effectiveness may be approximately

ten (10) times more costly than what was calculated as the $/ton cost effectiveness for the
PM, s precursor.

Approximate Cost

Based on estimates for oxidation catalyst installation on the diesel emergency engines, the total
installed cost is $30,729. Therefore, oxidation catalyst application for the engines is
economically unreasonable.

Implementation Schedule

As noted above, Chevron currently utilizes good combustion practices and routine maintenance
for Emergency Diesel Engines. This represents the only technically feasible control option for
emergency diesel engines. "

Other Components Affected (if any)

Not Applicable.
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VOC BACT Options (Emergency Diesel Engine)

Option 1 - Title: Meet Federal Regulatory Requirements

Description of Option 1: Description of Option 1: The existing emergency engines
must meet the federal requirements under 40 CFR Part 63 Subpart ZZZZ. Units that are
subject to a federal NESHAP meet BACT requirements in order to comply with the
federal regulations. The engines are required to meet the requirements for emergency
engines in Subpart ZZZZ.

Option 2 - Title: Operate Engine Meeting Tier Nonroad Regulatory Requirements

Description of Option 2: All new engines manufactured in the United States are required
to meet emission limits specified in “Tiers,” based upon date of manufacture. The current
tier is Tier IV. A review of the EPA’s RBLC indicates that the use of Tier-compliant
engines is BACT for emergency engines. Several of the emergency engines currently
operated at Chevron are Tier III engines.

Option 3 - Title: Post Combustion VOC Control — Oxidation Catalyst

Description of Option 3: The use of a retrofit oxidation catalyst on the engine exhaust
can reduce emissions of a number of pollutants, including carbon monoxide (CO), VOC,
and PM,¢ and PM, 5. Oxidation catalysts can achieve a VOC reduction efficiency up to
90%.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Meet Federal Regulatory Standards — Technically Feasible

Chevron currently combusts only ultra-low sulfur diesel (ULSD) in their emergency
engines and utilizes good combustion practices. Additionally, as required by Subpart
2777, Chevron must comply with specified maintenance schedules (crankcase oil, belts
and hoses, etc.), and minimize time at idle. A review of the EPA’s RACT/BACT/LAER
Clearinghouse (RBLC) indicates that previously approved BACT determinations include
compliance with applicable federal regulations.

Option 2: Operate Engine Meeting Tier Nonroad Regulatory Requirements -
Technically Infeasible

A review of the EPA’s RBLC database for emergency diesel engines indicates that the
use of Tier III engines has been considered BACT. Several of the engines currently
operation meet the Tier II standards. However, with respect to the non-tier engines,
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Emergency Diesel Engines BACT Analysis

manufacturers design new engines to meet the current Tier standards; existing engines do
not receive retrofits to meet new Tier standards. Therefore, meeting the current Tier
standards for the Salt Lake Refinery’s emergency engines would require replacing the
engines with engines that meet Tier standards. Replacing the engines would constitute
“redefining the source,” which EPA as a matter of policy does not consider to be BACT.
Accordingly, meeting Tier emission standards is not technically feasible for existing
engines that do not currently meet Tier standards.

Option 3: Post Combustion VOC Control - Oxidation Catalyst — Technically
Feasible

Oxidation catalysts in retrofit applications are widely used for existing engines, such as
non-emergency engines subject to the emission limitations of Subpart ZZZZ.

Economic Feasibility

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. The cost effectiveness calculations for installing oxidation
catalysts on the emergency engines were based upon EPA’s Air Pollution Cost Control Manual’.
Based on information obtained from catalyst vendors, the analyses are based on an emission
control efficiency of 85%, which is the mid-point of the expected efficiency range obtained from
catalyst manufacturers. This analysis used EPA’s “default” cost parameters with the following
exception:

e The baseline or uncontrolled VOC emission rate is defined as the existing engine, with its
estimated emission rate in 1b /MMBtu.

The following tables present the economic feasibility analysis for oxidation catalyst installation
and operation for the emergency diesel engines.

3 EPA Air Pollution Cost Control Manual. 6™ ed, EPA 452/B-02-001, Section 4.2.
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Notes:

1)
2)
3)
4)
5)

6)

SUMMARY OF OXIDATION CATALYST COSTS FOR HRFP EMERGENCY ENGINE

[Emission Point Number HRFP Emergency Power
Service Emergency Generator|
Size (HP) 1,676
CAPITAL COSTS:
Purchased Equipment (PE) '
Catalyst System $ 13,200
Instrumentation(with Monitors) $ 2,000
Freight 10% % of PE 2 $ 1,320
Sales Tax 6% % of PE $ 792
Purchased Equipment Cost (PEC) $ 17,312
Direct Installation Costs
Foundations 0% % of PEC 2 N/A
Structure, ductwork ,stack, Fan 15% % of PEC 2 $ 2,597
Instrumentation (with CEMS) . 8% % of PEC 2 N/A
Electrical 10% % of PEC 2 $ 1,731
Piping 0% % of PEC 2 N/A
Insulation,lagging for ductwork 0% % of PEC 2 N/A
Painting 0% % of PEC 2 N/A
Direct Installation Costs $ 4,328
Direct Costs ( DC)) $ 21,640
Indirect Costs
Engineering & Project mgmt. 25% % of PE $ 4,328
Construction and field expenses 0% % of PE 2 N/A
Contractor fees 0% % of PE 2 N/A
Start-up 10% % of PE 2 $ 1,731
Performance test 5% % of PE 2 $ 866
Contingencies 10% % of DC $ 2,164
Indirect Costs _ $ 9,089
[ Total Installed Cost ( TIC ) $ 30,729
OPERATING COSTS:
Catalyst Replacement (15-yr lifetime) $ 554
Disposal 35% % of CR 2 $ 194
Utilities ° $0.000 per kW-hr * N/A
Operating labor (None), OP $ - per hour * N/A
Supervisory labor, SL (None) 0% % of OP * N/A
Maintenance labor (None), ML $ - per hour * N/A
Maintenance Materials, MM 100% % of M * N/A
Overhead 40% % of
OP+SL+ML+MM * N/A
Taxes, Insurance, and Admin. 4% % of TCI * $ 1,229
Annual Operating Costs $ 1,978
[ Capial Recovery Factor (10%, 20 yr life)
Annualized Total Capital Investment ° 0.1175 xTIC $ 3,609
[Total Annual Costs $ 5,587
2015 VOC Emissions, Tons/Yr 0.068
CatOx Emissions, Tons/Yr ° 0.007
VOC Reduction, Tons/Yr 0.061
VOC Cost Effectiveness, $/ton reduced $ 91,235

As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.
SCR Unit cost are ratioed based on heater duty.

Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.
Required Utility Cost based assumed average of 0.18 KWH per MMBtu/hr of firing duty.

Costs based on experience, engineering practices, and the design for this project.

Annualized Total Capital Investment is estimated using the capital recovery factor for 20-yr life and 10 percent
average interest; i.e., CRF = (i(1+i)*)/((1+i)An)-1).

Assumed 90% control efficiency
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Emergency Diesel Engines BACT Analysis

As identified in the table, the VOC Cost effectiveness for catalyst installation is $91,235 per ton
of VOC abated. This is based on an estimate of the costs to install oxidation catalysts for similar
engines. Therefore, Chevron considers the installation of an oxidation catalyst for emergency
diesel engines as economically unreasonable for the purposes of PM» s ambient air quality
attainment.

It is important to note that emissions of PM» 5 precursors do not correlate directly to emissions of
PM, 5. Given the identity of the PMs s precursors, one might assume at first glance that the
photochemically produced part of PM, 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PMs 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM» 5 secondary
aerosols occurs when the ratios among NOx, VOC, and SO, precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM: 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PMa 5 $/ton cost effectiveness. Moreover, NOx and SO, emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM, 5 concentrations in the relevant
nonattainment areas. Therefore, the actual PM> 5 $/ton cost effectiveness may be approximately

ten (10) times more costly than what was calculated as the $/ton cost effectiveness for the
PM, s precursor.

Approximate Cost

Based on estimates for oxidation catalyst installation on the diesel emergency engines, the total
installed cost is $30,729. Therefore, oxidation catalyst application for the engines is
economically unreasonable.

Implementation Schedule

As noted above, Chevron currently utilizes ULSD fuel, good combustion practices, and routine
maintenance for Emergency Diesel Engines. This represents the only technically feasible control
option for the non-tier emergency diesel engines.

Other Components Affected (if any)

Not Applicable.
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Results of Analysis

The results of the Emergency Diesel Engines BACT Analysis are summarized in the following

table.
Technically .
Pollutant Control Option Feasible Cost l‘(:g‘t’g:“)v eness | BACT Selected
(Yes/No)
Meet Federal Yes NA
Regulatory Standards
Meet Federal Tier No (for current Meet Federal
PM,o/PM> ;5 . ) . NA Regulatory
Requirements non-Tier engines)
Post Combustion Standards
Control (Catalyst) Yes $88,185/ton
Meet Federal Meet Federal
SO, Reoulatory Standards Yes NA Regulatory
cgutatory Standards
Meet Federal Yes NA
Regulatory Standards
- Meet Federal
Meet Federal Tier No (for current
NOx . ) . $8,689/ton Regulatory
Requirements non-Tier engines)
- Standards
Post Combustion Yes No
Control (Catalyst)
Meet Federal Yes NA
Regulatory Standards
Meet Federal Tier No (for current Meet Federal
VOC/NH; . . . NA Regulatory
Requirements non-Tier engines)
Standards

Post Combustion
Control (Catalyst)

Yes

$91,235/ton

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron evaluated emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For the emergency
engines, Chevron does not propose any emission limits or monitoring for other pollutants.
Meeting Federal regulatory standards and operating with good combustion practices are the most
appropriate requirements for these engines.
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UTAH DEPARTMENT OF
FCC BACT Analysis ENVIRONMENTAL QUALITY

MAY 01 2017

. Site and Company/Owner Name

DIVISION OF AIR QUALITY
Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

. Description of Facility

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

. Recent Permitting Actions (if any)

Chevron replaced its existing electrostatic precipitator in 2009. This reduced actual PM;g
emissions from the FCC by 75%.

. Current Emissions (FCC)

For the purposes of this BACT analysis, Chevron has analyzed emissions from the FCC
Regenerator at the refinery. Estimated 2015 emissions for FCC Regenerator are
presented in the following table.

FCC - 2015 Actual Emissions

PM]() PM2_5 SOZ NOx VOC NH3
7.0 7.0 9.4 14.2 0.0 1.8

. Emission Information / Discussion

Actual 2015 FCC emissions were estimated as follows:
e SO,, NOx — Emissions calculated from Continuous Emission Monitoring (CEM)
data.
e VOC, PM)o and PM, 5 — Emissions derived from the results of source testing.
e NH; - Assumed at twice rate of September 30, 2008 stack test.
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FCC BACT Analysis

PM,o and PM, s BACT Options (FCC Regenerator F32024)

Option 1 - Title: Electrostatic Precipitator (ESP)

Description of Option 1: ESPs use an electrostatic field to charge particulate matter
contained in the gas stream. These charged particles then migrate to a grounded
collecting surface. The surface is vibrated or rapped periodically to dislodge the
particles, and the particles are then collected in a hopper in the bottom of the unit. The
control efficiency for ESPs can range from at least 70 to 93 % removal efficiency.

Option 2 - Title: Wet Gas Scrubber

Description of Option 2: There are several different types of wet scrubbing apparatus
available. In each case, a water spray is introduced into the exhaust stream, resulting in
the cooling and condensing of organic material. The water vapor condenses onto the
organic aerosol which then becomes large enough to settle or be removed by cyclonic
collectors, filters, or mist eliminators.

The different types of wet scrubbers include:

e Multiple Spray Chambers (usually three to five chambers in series) with a final
demisting zone where a high speed centrifugal fan removes droplets;

e Combination Packed Tower and Cyclonic Collector; and

e Wet scrubbers.

Multiple spray chambers, packed towers, and wet scrubbers rely mainly on mass transfer
(where gaseous components are dissolved in liquid) and on inertial impaction as removal
mechanisms. Wet scrubbers typically obtain an efficiency rate of 95% or greater. The
lowest BACT determination found for a wet gas scrubber was 0.3 Ib PM / 1,000 Ibs coke
burned.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Electrostatic Precipitator — Technically Feasible

Chevron currently employs the use of an ESP to control emissions of the FCC
Regenerator F32024. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for FCC Regenerators revealed that this operation has been deemed BACT for
these emission sources.
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FCC BACT Analysis

Option 2: Wet Gas Scrubber — Technically Feasible
A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database for FCC
Regenerators revealed that this operation is considered BACT for these emission sources.

Economic Feasibility

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. The cost effectiveness calculations for installing a wet gas
scrubbelr on FCC Regenerator F32024 were based upon EPA’s Air Pollution Cost Control
Manual .

Chevron currently employs an ESP to control emissions of the FCC Regenerator F32024. Since
the technology is already in use, no cost analysis for ESPs is required. Chevron’s most recent
Method 5F test showed an emission rate of 0.44 lbs / 1,000 1bs coke burned.

The following table presents the economic feasibility analysis for wet gas scrubber installation as
Chevron currently employs the use of an ESP to control emissions of the FCC Regenerator
F32024.

1 EPA Air Pollution Cost Control Manual, 6® ed, EPA 452/B-02-001, Section 4.2.
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SUMMARY OF WET GAS SCRUBBER COSTS FOR

FCC REGENERATOR FOR PM10 and PM2.5 CONTROL

Emission Point Number F32024
Service FCC Regenerator
CAPITAL COSTS:
Purchased Equipment (PE)
Wet Gas Scrubber $ 2,580,761
Ductwork,dampers,stack,Fan $ 793,267
Instrumentation(with CEMS) $ 280,288
Freight 10% % of PE 2 $ 258,076
Sales Tax 6% % of PE 2 3 154,846
Purchased Equipment Cost (PEC) $ 4,067,238
Direct Installation Costs
Foundations 10% % of PEC ° $ 406,724
Structure, ductwork ,stack, Fan 15% % of PEC * $ 610,086
Instrumentation 8% % of PEC 2 $ 305,043
Electrical 10% % of PEC ? $ 406,724
Piping 5% % of PEC 2 $ 203,362
Insulation, lagging for ductwork 5% % of PEC ? $ 203,362
Painting 5% % of PEC 2 $ 203,362
Direct Installation Costs $ 2,338,662
Direct Costs ( DC ) $ 6,405,899
Indirect Costs
Engineering & Project mgmt. 25% % of PE 2 $ 1,016,809
Construction and field expenses 20% % of PE 2 $ 813,448
Contractor fees 15% % of PE 2 $ 610,086
Start-up 10% % of PE 2 $ 406,724
Performance test 5% % of PE 2 $ 203,362
Contingencies 10% % of DC $ 640,590
indirect Costs $ 3,691,018
Total Installed Cost ( TIC ) $ 10,096,918
OPERATING COSTS:
Utilities $0.066 per kW-hr 3 $ 28,330
Operating labor (0.5 hr / 8 hr shift), OP $ 25.00 per hour * $ 13,688
Supervisory labor, SL 15% % of OP 3 $ 2,053
Maintenance labor (0.5 hr / 8 hr shift), ML $ 25.00 _per hour ® $ 13,688
Maintenance Materials, MM 100% % of M 3 $ 13,688
Overhead 40% % of $ 17,246
OP+SL+ML+MM ®
Taxes, Insurance, and Admin. 4% % of TCI ® $ 403,877
Annual OperatinJg Costs $ 492,568
Capital Recovery Factor (10%, 20 yr life)
Annualized Total Capital Investment * 0.1175 x TIC $ 1,185,980
[Total Annual Costs $ 1,678,549
PM10 Reduction, tons/yr ° 2.23
PM2.5 Reduction, tons/yr ° 2.23
PM10 Cost Effectiveness, $/ton reduced $ 753,634
PM2.5 Cost Effectiveness, $/ton reduced $ 753,634

As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.

Wet Gas Scruber Unit cost are ratioed based on FCC capacity.

Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.

Costs based on experience, engineering practices, and the design for this project.
Annualized Total Capital Investment is estimated using the capital recovery factor for 20-yr life and 10 percent

average interest; i.e., CRF = (i(1+i)An)/((1+i)An)-1).
Assumes a 0.3 Ib / 1,000 Ibs coke burn limit as BACT
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FCC BACT Analysis

As identified in the table, the PM;¢/PM> s Cost effectiveness for wet gas scrubber installation is
$753,634 per ton of PM, abated and $753,634 per ton of PM, s abated. Therefore, Chevron
considers the installation of a wet gas scrubber for the FCC as economically unreasonable for the
purposes of PM,¢/PM> s ambient air quality attainment.

Approximate Cost

Chevron currently employs the use of an ESP to control emissions of the FCC Regenerator
F32024.

Based on estimates for wet gas scrubber installation on the FCC, the total installed cost is
$10,096,918. Therefore, wet gas scrubber application for the FCC is economically unreasonable.

Implementation Schedule

Chevron currently employs the use of an ESP to control emissions of the FCC Regenerator
F32024.

The installation of a wet gas scrubber is deemed economically unreasonable and so an
implementation schedule is not required. However, it is important to note that the installation of
wet gas scrubber would require a process unit shutdown in order to perform the work necessary.
Thus, the earliest possible time to complete the wet gas scrubber installation would be at the next
scheduled major refinery unit turnaround requiring shutdown of the FCC, assuming that the
engineering and procurement required could be completed by then.

Other Components Affected (if any)
Not Applicable.
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SO, BACT Options (FCC Regenerator F32024)
Option 1: Catalyst Additives

Description of Option 1: SO, Reducing Additives work by a variety of different
mechanisms to capture SO, in the regenerator releasing the sulfur as H,S in the reactor.
The SO, reducing additive is blended in the FCC catalyst in small amounts in order to
change the sulfur balance, carrying the sulfur oxides back to the riser, where they are
reduced to H>S and can be sent to sulfur recovery.

Option 2: Wet Gas Scrubber

Description of Option 2: There are several different types of wet scrubbing apparatus
available. In each case, a water spray is introduced into the exhaust stream, resulting in
the cooling and condensing of organic material. The water vapor condenses onto the
organic aerosol which then becomes large enough to settle or be removed by cyclonic
collectors, filters, or mist eliminators.

The different types of wet scrubbers include:

e Multiple Spray Chambers (usually three to five chambers in series) with a final
demisting zone where a high speed centrifugal fan removes droplets;

e Combination Packed Tower and Cyclonic Collector; and

® Wet scrubbers.

Multiple spray chambers, packed towers, and wet scrubbers rely mainly on mass transfer
(where gaseous components are dissolved in liquid) and on inertial impaction as removal
mechanisms. Wet scrubbers typically obtain an efficiency rate comparable to ESPs, 95%
or greater. The lowest BACT determination found for wet gas scrubber controls was
considered 20 ppm SO, on a 365 day average basis.

Option 3: FCCU Feed Hydrotreating

Description of Option 3: Feed Hydrotreating removes sulfur from the FCC unit feed
which in turn lowers FCCU precipitator emissions. Feedstock is processed through the
hydrocracking unit and gas oil desulfurization prior to being sent to the FCC.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Catalyst Additives — Technically Feasible
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FCC BACT Analysis

Chevron currently uses SO» Reducing Additives in the FCC to reduce emissions. A
review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database for FCC
regenerators revealed that this operation has been considered BACT for these emission
sources.

Option 2: Wet Gas Scrubber — Technically Feasible
A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database for FCC
regenerators revealed that this operation is considered BACT for these emission sources.

Option 3: FCCU Feed Hydrotreating — Technically Feasible
Chevron currently uses Feed Hydrotreating in combination with Catalyst Additives to
reduce FCC SO, emissions.

Economic Feasibility

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. The cost effectiveness calculations for installing a wet gas
scrubbe7r on FCC Regenerator F32024 were based upon EPA’s Air Pollution Cost Control
Manual-.

Chevron currently uses SO» Reducing Additives in the FCC to reduce emissions. While
Chevron’s limit is 25 ppm SO, on a 365 day rolling average, actual SO» in 2015 was 12 ppm.
Therefore no further reductions in SO could be expected by installing a wet gas scrubber which
controls to a limit of 20 ppm SO,.

2 EPA Air Pollution Cost Control Manual, 6" ed, EPA 452/B-02-001, Section 4.2.
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Notes:

SUMMARY OF WET GAS SCRUBBER COSTS FOR FCC Regenerator SO, CONTROL

Emission Point Number F32024
Service FCC Regenerator
CAPITAL COSTS:
Purchased Equipment (PE) '
Wet Gas Scrubber $ 2,580,761
Ductwork,dampers,stack,Fan 3 793,267
Instrumentation(with CEMS) 3 280,288
Freight 10% % of PE ? $ 258,076
Sales Tax 6% % of PE 2 $ 154,846
Purchased Equipment Cost (PEC) $ 4,067,238
Direct Installation Costs
Foundations 10% % of PEC * $ 406,724
Structure, ductwork ,stack, Fan 15% % of PEC 2 $ 610,086
Instrumentation (with CEMS) 8% % of PEC 2 $ 305,043
Electrical 10% % of PEC 2 $ 406,724
Piping 5% % of PEC 2 3 203,362
Insulation, lagging for ductwork 5% % of PEC ? $ 203,362
Painting 5% % of PEC 2 $ 203,362
Direct Installation Costs $ 2,338,662
Direct Costs ( DC)) $ 6,405,899
Indirect Costs
Engineering & Project mgmt. 25% % of PE 2 $ 1,016,809
Construction and field expenses 20% % of PE 2 3 813,448
Contractor fees 15% % of PE 2 $ 610,086
Start-up 10% 9% of PE ? $ 406,724
Performance test 5% % of PE 2 $ 203,362
Contingencies 10% % of DC $ 640,590

indirect Costs $ 3,691,018

Total Installed Cost ( TIC ) $ 10,096,918
OPERATING COSTS:

Utilities $0.066 per kW-hr ® $ 28,330
Operating labor (0.5 hr / 8 hr shift), OP $ 25.00 per hour ® $ 13,688
Supervisory labor, SL 15% % of OP ° $ 2,053
Maintenance labor (0.5 hr / 8 hr shift), ML $ 25.00 per hour ® $ 13,688
Maintenance Materials, MM 100% % of M3 $ 13,688
Overhead 40% % of $ 17,246
OP+SL+ML+MM ®
Taxes, Insurance, and Admin. 4% % of TCI 2 $ 403,877

Annual Operating Costs $ 492,568

Capital Recovery Factor (10%, 20 yr life)

Annualized Total Capital Investment 4 0.1175 x TIC $ 1,185,980
[Total Annual Costs $ 1,678,549
SO, Reduction, tons/yr > 0.00
802 Cost Ef‘fGCtiVeness, $It0n reduced n/a - no emission reduction

As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.
Wet Gas Scruber Unit cost are ratioed based on FCC capacity.
Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.

Costs based on experience, engineering practices, and the design for this project.
Annualized Total Capital Investment is estimated using the capital recovery factor for 20-yr life and 10 percent

average interest; i.e., CRF = (i(1+i)~n)/((1+i)n)-1).
Assumes 20 ppm control limit for Scrubber
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FCC BACT Analysis

Chevron currently uses SO» Reducing Additives and Feed Hydrotreating in the FCC to reduce
emissions. A review of EPA’s RBLC database for FCC Regenerators revealed that this
operation has been deemed BACT for these emission sources.

As identified in the table, the SO, Cost effectiveness for wet gas scrubber installation is
undefined since no reduction in emissions is expected. Therefore, Chevron considers the
installation of a wet gas scrubber for the FCC as economically unreasonable for the purposes of
PM; sambient air quality attainment.

It is important to note that emissions of PM, s precursors do not correlate directly to emissions of
PM, 5. Given the identity of the PM, s precursors, one might assume at first glance that the
photochemically produced part of PM 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PMs 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM; 5 secondary
aerosols occurs when the ratios among NOx, VOC, and SO precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM; 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PMa» 5 $/ton cost effectiveness. Moreover, NOx and SO, emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM> s concentrations in the relevant
nonattainment areas. Therefore, the actual PM; s $/ton cost effectiveness may be approximately

ten (10) times more costly than what was calculated as the $/ton cost effectiveness for the

PM, s precursor.

Approximate Cost

Chevron currently employs the use of SO, Reducing Additives to control emissions of the FCC
Regenerator F32024.

Based on estimates for wet gas scrubber installation on the FCC, the total installed cost is
$10,096,918. Therefore wet gas scrubber application for the FCC is economically unreasonable.

Implementation Schedule

Chevron currently employs the use of SO> Reducing Additives to control emissions of the FCC
Regenerator F32024.

The installation of a wet gas scrubber is deemed economically unreasonable and so an
implementation schedule is not required. However, it is important to note that the installation of
wet gas scrubber would require a process unit shutdown in order to perform the work necessary.
Thus, the earliest possible time to complete the wet gas scrubber installation would be at the next
scheduled major refinery unit turnaround requiring shutdown of the FCC, assuming that the
engineering and procurement required could be completed by then.

Other Components Affected (if any)

Not Applicable.
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FCC BACT Analysis

NOx BACT Options (FCC Regenerator F32024)

Option 1: Feedstock Hydrotreatment

Description of Option 1: Hydrotreatment lowers FCC NOx emissions by reducing the
total and basic nitrogen content of the feed. Feedstock is processed through the
hydrocracking unit and gas oil desulfurization prior to being sent to the FCC.

Option 2: Catalyst Additives

Description of Option 2: There are two types of catalyst additive that can operate in an
FCC to reduce NOx emissions. The first type is a NOx adsorbing catalyst and the second
is a low NOx promoter. The second type of additive, such as DeNOx, can be added
directly in the promoted inventory and does not require substitution of the platinum
promoter. The catalyst additive reduces NOx emissions either by promoting the direct
reaction of NO and CO or by acting on the nitrogen intermediates that lead to NOx
formation. :

Option 3: Selective Catalytic Reduction (SCR)

Description of Option 3: SCR is a post-combustion, flue gas treatment technology that
uses ammonia as a reagent to reduce NOx to molecular nitrogen and water in the
presence of a metal oxide catalyst. The chemical reactions involved in the SCR process
are:

4NO+4NH;+0, 2> 4N;+6H,0
6 NO-» + 8 NH; > 7N>+ 12 H,O

Catalyst performance is optimized when oxygen level in the exhaust gas stream is above
2 to 3 volume percent. Due to advances in catalyst design, commercial applications of
this technology can now operate over an extended temperature range. Precious metal
catalysts, such as platinum, can promote oxidation at temperatures as low as 350°F, and
zeolite catalysts can operate up to 1,000°F. SCR systems can achieve NOx reduction
efficiencies of up to 90 %. To implement SCR control, ammonia (NH3) storage and
handling systems must be installed. Careful control of the ammonia injection and
operating parameters must be maintained to limit NH3 “slip” (emissions of unreacted
ammonia) and maintain desired NOx reduction.

Option 4: Low Temperature Oxidation (LoTox)

Description of Option 4: The Low Temperature Oxidation (LoTox) System is a NOx
removal system that injects ozone into the flue gas stream to oxidize insoluble NOx to
soluble oxidized compounds. Ozone is produced on site and on demand by passing
oxygen through an ozone generator. LoTOx is a low temperature system; therefore, it
does not require heat input to maintain operational efficiency or to prevent the "slip" of
treatment chemicals, such as ammonia, as is common with SCR and SNCR systems.

Page 10 of 19



FCC BACT Analysis

Ozone is produced in response to the amount of NOx present in the flue gas generated by
the process. The low operating temperature allows stable and consistent control
regardless of variation in flow, load or NOx content. Ozone rapidly reacts with insoluble
NO and NO2 molecules to form soluble N>Os. The species N2Osis highly soluble and
will rapidly react with moisture in the gas stream to form nitric acid. The conversion of
NOx into the aqueous phase in the scrubber is rapid and irreversible, allowing nearly
complete removal of NOx. The nitric acid, along with unreacted N>Osnitrous acid formed
by reaction of NO, with water, can be easily scrubbed out of the gas stream in a wet
scrubber with water or neutralized with a caustic solution. LoTox systems can achieve a
NOx reduction efficiency of 90% or more.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Feedstock Hydrotreatment — Technically Feasible

The use of Hydrotreatment is a technically feasible control option and has been
confirmed in a review of EPA’s RBLC database. Chevron currently has this control
option in place.

Option 2: Catalyst Additives — Technically Infeasible

The use of catalyst additives is a technically feasible control option and has been
confirmed in a review of EPA’s RBLC database. Chevron conducted extensive trials
with catalyst additives in Salt Lake as part of its NSR Consent Decree with EPA and
found no effect on NOx emissions.

Option 3: SCR - Technically Feasible

The use of SCR is a technically feasible control option and has been confirmed in a
review of EPA’s RBLC database. BACT for this technology has been set at 40 ppm per
365 day rolling average.

Option 4: LoTox — Technically Feasible

Although a relatively new technology, LoTox has been implemented in practice for
several FCCUs, which was confirmed in a review of EPA’s RBLC database. BACT for
this technology has been set at 40 ppm per 365 day rolling average.

Economic Feasibility

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. Currently Chevron has a 59 ppm 365 day rolling average limit at
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FCC BACT Analysis

its FCC for NOx. In practice however, Chevron’s NOX for 2015 averaged 26 ppm for 2015.
Given that BACT for other technologies listed (SCR, and Low Tox) is greater than 26 ppm, no
additional emission reductions are expected as shown in the following tables. The cost
effectiveness calculations for installing SCR on FCC Regenerator F32024 were based upon
EPA’s Air Pollution Cost Control Manual®. The following table presents the economic
feasibility analysis for SCR on FCC Regenerator F32024.

3 EPA Air Pollution Cost Control Manual, 6% ed, EPA 452/B-02-001, Section 4.2.
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SUMMARY OF SCR COSTS FOR FCC Regenerator

Emission Point Number F32024

Service FCC Regenerator

CAPITAL COSTS:

[ Purchased cquipment (PE)
Third Stage Seperator $ 469,703
SCR Unit $ 228,133
Ammonia Skid $ 211,538
Ammonia Tank $ 158,653
Ductwork,dampers,stack,Fan $ 793,267
Instrumentation(with CEMS) $ 280,288
Freight 10% % of PE 2 $ 22,813
Sales Tax 6% % of PE 2 $ 13,688

Purchased Equipment Cost (PEC) $ 1,708,380
Direct Installation Costs

Foundations 10% % of PEC 2 $ 170,838
Structure, ductwork ,stack, Fan 15% % of PEC 2 $ 256,257
Instrumentation (with CEMS) 8% % of PEC 2 $ 128,128
Electrical 10% % of PEC 2 $ 170,838
Piping 5% % of PEC ? $ 85,419
Insulation, lagging for ductwork 5% % of PEC $ 85,419
Painting 5% % of PEC * $ 85,419

Direct Installation Costs $ 982,318
Direct Costs ( DC ) $ 2,690,698

Indirect Costs

Engineering & Project mgmt. 25% % of PE 2 $ 427,095
Construction and field expenses 20% % of PE 2 $ 341,676
Contractor fees 15% % of PE 2 $ 256,257
Start-up 10% % of PE 2 $ 170,838
Performance test 5% % of PE 2 $ 85,419
Contingencies 10% % of DC 3 269,070

indirect Costs $ 1,550,355

Total Installed Cost { TIC ) $ 4,041,053
OPERATING COSTS:

Catalyst Replacement (5-yr lifetime) $ 10,471

Disposal 50% % of CR 2 $ 5,236

Ammonia (17/46 x tpy NOx removed) $ 455.00 per ton * $ -

Utilities ° $0.066 per kW-hr * $ 16,767

Operating labor (0.5 hr /8 hr shift}, OP $ 25.00 per hour * $ 13,688

Supervisory labor, SL 15% % of OP * $ 2,053

Maintenance labor (0.5 hr / 8 hr shift), ML $ 25.00 per hour * $ 13,688

Maintenance Materials, MM 100% %ofM* $ 13,688

Overhead 40% % of $ 17,246

OP+SL+ML+MM *

Taxes, Insurance, and Admin. 4% % of TCI * $ 169,642
Annual Operatirg Costs $ 262,477
Capital Recovery Factor (10%, 20 yr life)

Annualized Total Capital Investment 8 0.1175 x TIC $ 498,152
[Total Annual Costs $ 760,630
NOx Reduction, tons/yr ° ] 0.00
NOx Cost Effectiveness, $/ton reduced n/a - no emission reduction

Notes:

1) As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.
SCR Unit cost are ratioed based on FCC capacity.

2) Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.

3) Required Utility Cost based assumed average of 0.18 KWH per MMBtu/hr of firing duty.

4) Costs based on experience, engineering practices, and the design for this project.

5) Annualized Total Capital Investment is estimated using the capital recovery factor for 20-yr life and 10 percent
average interest; i.e., CRF = (i(1+i)*n)/((1+i}*n)-1).

6) Assumed 40 ppm limit per BACT deterimations at other facilities
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FCC BACT Analysis

As identified in the table, no NOx reductions are expected. Therefore, Chevron considers the
installation of SCR for the FCC as economically unreasonable for the purposes of PM2.5
ambient air quality attainment. Additionally as noted in the heater boiler discussion as well as
below, SCR’s, while decreasing NOx, should not be considered BACT for PM2.5 due to
increases in NH3 which is a precursor to secondary PM2.5 formation.

The following table presents the economic feasibility analysis for LoTox on FCC Regenerator
F32024. For the purpose of this preliminary analysis, the costs were assumed to primarily result
from the installation and operation of the scrubber.
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SUMMARY OF LoTox Plus WET GAS SCRUBBER COSTS FOR FCC Regenerator NOx CONTROL

Notes:

1)

3)
4)

5)

Emission Point Number F32024
Service FCC Regenerator
CAPITAL COSTS:
Purchased Equipment (PE) '
Wet Gas Scrubber $ 2,951,693
Ductwork,dampers,stack,Fan $ 793,267
Instrumentation $ 280,288
Freight 10% % of PE ? $ 295,169
Sales Tax 6% % of PE 2 $ 177,102
Purchased Equipment Cost (PEC) $ 4,497,519
Direct Installation Costs
Foundations 10% % of PEC 2 $ 449,752
Structure, ductwork ,stack, Fan 15% % of PEC 2 $ 674,628
Instrumentation 8% % of PEC 2 $ 337,314
Electrical 10% % of PEC 2 $ 449,752
Piping 5% % of PEC 2 $ 224,876
insulation, lagging for ductwork 5% % of PEC $ 224,876
Painting 5% % of PEC 2 $ 224,876
Direct Installation Costs $ 2,586,074
Direct Costs ( DC ) $ 7,083,593
Indirect Costs
Engineering & Project mgmt. 25% % of PE 2 $ 1,124,380
Construction and field expenses 20% % of PE 2 $ 899,504
Contractor fees 15% % of PE 2 $ 674,628
Start-up 10% % of PE ? $ 449,752
Performance test 5% % of PE 2 $ 224,876
Contingencies 10% % of DC $ 708,359

Indirect Costs $ 4,081,499

Total Installed Cost ( TIC ) $ 11,165,092
OPERATING COSTS:

Utilities $0.066 per kW-hr ® 3 28,330
Operating labor (0.5 hr / 8 hr shift), OP $ 25.00 per hour ? $ 13,688
Supervisory labor, SL 15% % of OP * $ 2,053
Maintenance labor (0.5 hr / 8 hr shift), ML $ 25.00 per hour 3 $ 13,688
Maintenance Materials, MM 100% % of M 3 $ 13,688
Overhead 40% % of $ 17,246
OP+SL+ML+MM ®
Taxes, Insurance, and Admin. 4% % of TCI 2 $ 446,604

Annual Operam Costs $ 535,295

Cabpital Recovery Factor (10%, 20 yr life)

Annualized Total Capital Investment 4 0.1175 x TIC $ 1,311,447
Total Annual Costs $ 1,846,743
NOx Reduction, tons/yr ° 0.00
NOx Cost Effectiveness, $/ton reduced n/a - no emission reduction

As obtained from discussions with potential vendors, and as compared to the EPA-approved permit applications.
Wet Gas Scruber Unit cost are ratioed based on FCC capacity.
Typical industry allowances as a percentage of purchased equipment costs; based on experience, engineering
practices, discussions with potential vendors, and as compared to the EPA-approved permit applications.

Costs based on experience, engineering practices, and the design for this project.
Annualized Total Capital Investment is estimated using the capital recovery factor for 20-yr life and 10 percent

average interest; i.e., CRF = (i(1+i)*n)/((1+i)*n)-1).

Assumed 40 ppm limit per BACT deterimations at other facilities
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FCC BACT Analysis

As identified in the table, no emission reductions would be expected from the installation of
LoTox. Therefore, Chevron considers the installation LoTox for the FCC as economically
unreasonable for the purposes of PM2.5 ambient air quality attainment.

Chevron already fully hydrotreats the FCC feed to reduce emissions, so no cost effectiveness
analysis is needed for that existing technology.

It is important to note that emissions of PM» 5 precursors do not correlate directly to emissions of
PM, 5. Given the identity of the PM> 5 precursors, one might assume at first glance that the
photochemically produced part of PM» 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PM: 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM> 5 secondary
aerosols occurs when the ratios among NOx, VOC, and SO: precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM, 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PM; 5 $/ton cost effectiveness. Moreover, NOx and SO, emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PMa 5 concentrations in the relevant
nonattainment areas. Therefore, the actual PM> s $/ton cost effectiveness may be approximately

ten (10) times more costly than what was calculated as the $/ton cost effectiveness for the

PM, s precursor.

Approximate Cost

Chevron currently fully hydrotreats the FCC feed to control emissions of the FCC Regenerator
F32024.

Based on estimates for SCR installation on the FCC, the total installed cost is $4,241,053.
Therefore SCR application for the FCC is economically unreasonable. The estimated installed
cost for LoTox is $11,165,092. Therefore LoTox application for NOx control at the FCC is
economically unreasonable.

Implementation Schedule

Chevron currently fully hydrotreats the FCC feed to control emissions of the FCC Regenerator
F32024.

The installation of SCR is deemed economically unreasonable and so an implementation
schedule is not required. However, it is important to note that the installation of SCR would
require a process unit shutdown in order to perform the work necessary. Thus, the earliest
possible time to complete SCR installation would be at the next scheduled major refinery unit
turnaround requiring shutdown of the FCC, assuming that the engineering and procurement
required could be completed by then.

Other Components Affected (if any)

In addition to being economically unreasonable, the use of SCR has other substantial
Environmental and Energy Impacts. The environmental issues include:
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FCC BACT Analysis

Use of ammonia reagent, with associated storage, shipping and handling risks;
Handling and disposal of a degenerated catalyst as a new waste stream;
Ammonia slip emissions from the system represent a new pollutant emission; and
Ammonium salt precipitates may increase PM10 and visible plume emissions.

SCR Ammonia Handling Risks

SCR systems typically use either anhydrous ammonia (NH;3 gas) or aqueous ammonia (NH3 in
solution) as the active reagent. Aqueous ammonia reagent is the preferable option due to
minimal risks associated with storage and handling compared to anhydrous ammonia. Process
design considerations can include abatement approaches as well as mitigation and contingency
plans to anticipate and avoid potential incidents.

SCR Catalyst and Hazardous Waste Generation

SCR processes generate a solid chemical waste in the form of spent catalyst that requires
treatment and disposal. Since sulfur dioxide will be present in exhaust from the refinery fuel
gas-fired units, SCR catalyst fouling is expected to occur at a faster rate than at natural gas-fired
installations. Sulfur compounds accelerate catalyst replacement, because fouling generally
occurs due to the formation of ammonium bisulfate salts by reaction between SO, and ammonia
in the catalyst bed. Accumulation of fine solids on the catalyst surfaces accelerates the
deterioration of the catalyst, and results in increased pressure drop, reduced efficiency, and more
frequent replacement. Upon replacement, the spent catalyst material must be packaged and
safely disposed as hazardous waste.

Industry experience with SCR systems at both utility electric generating stations and refineries
indicate that the removal and replacement operations can be conducted safely, with insignificant
risk to the environment.

SCR Ammonia Slip

Experience indicates that simultaneous, reliable control of ammonia slip (reagent that passes
through unreacted) below 10 ppmv, and NOx concentrations below 10 ppmv in the exhaust
stream is difficult over the range of operating conditions that occur at a refinery unit.

When SCR catalyst is new and activity is highest, operability is best and the ammonia injection
rate can be set to near-stoichiometric levels. As the catalyst ages, its activity decreases. To
continuously meet NOx emission limits, the ammonia injection rate must be increased to
counteract the less efficient catalyst.

SCR Secondary Byproduct — PM |,

Under certain conditions, higher injection rates for ammonia reagent to achieve lower NOx outlet
concentrations have been shown to promote formation of secondary particulate, and the
phenomenon can be more pronounced as ammonia slip increases. A prime cause of “secondary
PMI10” formation is the sulfur content in fuel. SCR catalysts effectively oxidize the SO,
normally present in refinery gas fired heater exhaust to sulfite (SO;3) and sulfate (SO4). The
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FCC BACT Analysis

SO3/SO, species react with excess ammonia to create extremely fine ammonium bisulfate salt
particles that are emitted in the form of secondary PM10 and opacity plumes.

SCR — Energy Impact

In addition to the environmental impacts, there are energy impacts associated with SCR
primarily due to increased system pressure drop caused by the SCR catalyst bed. The pressure
drop results in elevated back-pressure in the heater, thus increasing its heat rate and electric
demand from the burner fan. The EPA has investigated various systems (Alternative Control
Techniques Document) and found that the typical efficiency loss due to pressure drop
requirements of the SCR catalyst reactor bed is typically 5 to 15% of heat output.

Page 18 of 19



Results of Analvsis

FCC BACT Analysis

The results of the FCC Regenerator F32024 BACT Analysis are summarized in the following

table.
. Technically Feasible | Cost Effectiveness
Pollutant Control Option (Yes/No) ($/ton) BACT Selected
Proper ESP
PMo- $753,634/ton .
PM o/PM>s | Wet Gas Scrubber Yes PM, - $753.634/ton Design gnd
Operation
No emission SO, Reducing
SO, Wet Gas Scrubber Yes S10 Additives, Feed
reduction
Hydrotreatment
Selective N .
Catalytic No fezﬁtslf)‘;’“
NOx Reduction (SCR) FCC Feed
Low Temperature N . Hydrotreatment
. 0 emission
Oxidation Yes reduct;
(LoTox) eduction

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For the FCC
Regenerator F32024, Chevron proposes to comply with the existing and future emission
limitations and monitoring requirements of NSPS Subpart J and MACT Subpart UUU, and the
requirements of the Consent Decree.

The table below summarizes the proposed emission limits and monitoring requirements.

Pollutant Source Proposed Emission Limit Pro!)ose.:d
Monitoring
1 1b Filterable PM/1,000 1b
Coke Burn and no more than Continuous
PM,o/PM, 5 one 6-minute period per hour Opacity Monitor
greater than 30% Opacity
FCC
R 50 Tons/Year Continuo
SO, €gENEIAOr | 75 numvd @0% O, (12 Month) Emis‘;ion M(‘;rfitor
F32024 50 ppmv @0% O, (7 day)
100 Tons/Year Continuous
NOx 57.8 ppmvd @0% O, (365 Day) Emission Monitor
106.3 ppmv @0% O, (7 day) > ©
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UTAH DEPARTMENT OF
Flare 1, 2, 3 BACT Analysis ENVIRONMENTAL QUALITY

MAY 01 2017

DIVISION OF AIR QUALITY
Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

. Site and Company/Owner Name

. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

. Recent Permitting Actions (if any):

In 2012 all three of the refinery’s flares became applicable to NSPS Ja.

. Current Emissions (Flare 1, 2, 3)

The flare emissions were estimated based on expected maximum flare flow rates, which
were derived from analyses by Chevron’s engineers. The emission factors in AP-42 were
used to calculate the PTE for NOx, CO, and VOC. These calculations incorporate the
revised VOC emission factor published by EPA in December 2016. The SO, PTE was
based on the NSPS Subpart Ja annual maximum H,S content in fuel gas.

Flares — 2015 Actual Emissions

Flare PM,o | PM,s | SO, | NOx | VOC | NH;
#1 0.8 08 [ 08 | 2.0 4.1 0.0
#2 0.3 03 | 03] 07 14 | 00
#3 3.9 39 10.04] 98 | 203 | N/A

. Emission Information / Discussion

Estimated 2015 emissions from the flares were calculated based on the actual flow of gas
to the flares, and engineering estimates and the results of source tests.
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Flare 1, 2, 3 BACT Analysis

PM,o/PM, s/NOx/CO/SO,/VOC BACT Options (Flare)
Option 1 - Title: Meet Federal Regulatory Standards

Description of Option 1: At a minimum, flares that are subject to NESHAP Subpart A
(40 CFR 63.11) and NSPS Subpart A (40 CFR 60.18) federal regulations meet BACT
requirements in order to comply with the federal regulations. A review of the EPA’s
RACT/BACT/LAER Clearinghouse (RBLC) indicates that previously approved BACT
determinations include compliance with applicable federal regulations.

NESHAP Subpart A and NSPS Subpart A specify the following flare performance
standards:

e Steam- or air-assist to improve fuel to air mixing (enhances mixing to ensure
complete combustion);

e Supplemental fuel firing to maintain heating value (constant fuel ensures
maximum destruction of the waste gas stream); and

e Correct flare design for sufficient discharge velocity (provides a sufficiently
large exit velocity to ensure adequate mixing and proper combustion).

In 2015, as part of the Refinery Sector Rule (RSR) regulations, EPA modified the
requirements for flares at refineries. Beginning January 30, 2019, flares used as control

devices at refineries will be required to meet the following requirements as specified in
40 CFR 63.670 and 671, instead of those in Subpart A of NSPS and NESHAP:

Operate with a pilot flame at all times;

Operate without visible emissions, except for 5 minutes during any two hours;
Maintain a minimum flare tip velocity;

Combust only gas meeting minimum heating value;

Install, operate, and maintain monitors for pilot flame, visible emissions, and
vent gas flow and composition; and

e Develop a Flare Management Plan and root cause analysis/corrective actions.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Meet Federal Regulatory Standards — Technically Feasible

Chevron currently meets the regulatory control requirements for flares subject to federal
NESHAP and/or NSPS. A review of EPA’s RBLC indicates that previously approved
BACT determinations for flares include compliance with the federal regulatory standards.
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Flare 1, 2, 3 BACT Analysis

As noted above, in the coming years additional operational, monitoring, and planning
requirements will apply to flares. Chevron will comply with all of the RSR provisions on
or before the applicable dates.

In addition to meeting the applicable federal regulatory standards for flares Chevron Salt
Lake Refinery also utilizes flare gas recovery on Flare 1 and 2. Flare 3 is used for the
Hydrofluoric Acid Alkylation unit. Because HF acid can be present in the flare system in
small amounts, it would pose a reliability threat to recover this flare gas and send it into
the refinery’s fuel gas system. The fuel gas system would require new engineering
design and upgrades to receive this small amount of HF acid, which would be
prohibitively a costly endeavor to Chevron. The HF Alky unit off gas is inherently low in
sulfur and meets all NSPS J fuel gas requirements.

Economic Feasibility:

As noted above, Chevron currently meets the regulatory control requirements for flares subject to
federal NESHAP and/or NSPS which are the only technically feasible control option. Therefore
an economic feasibility analysis is not required.

Approximate Cost:

As noted above, Chevron currently meets the regulatory control requirements for flares subject to
federal NESHAP and/or NSPS which are the only technically feasible control option. Therefore
an economic feasibility analysis is not required.

Implementation Schedule:

As noted above, Chevron currently meets the regulatory control requirements for flares subject to
federal NESHAP and/or NSPS which are the only technically feasible control option. Therefore
an implementation schedule is not applicable.

Other Components Affected (if any)

Not Applicable.

Results of Analysis

The results of the Flares BACT Analysis are summarized in the following table.

Technically Cost Effectiveness
Pollutant Control Option Feasible ($/ton) BACT Selected
(Yes/No)
Meet Applicable Meet Applicable
PM,o/PM, 5/ Federal Yes NA Federal
NOx/SO,/VOC Regulatory Regulatory
Standards Standards
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Flare 1, 2, 3 BACT Analysis

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For the flares,
Chevron will implement all of the applicable monitoring requirements of NSPS and NESHAP
standards.
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UTAH DEPARTMENT OF
Fugitive Emissions BACT Analysis ENVIRONMENTAL QU Aaﬁry

MAY 01 2017
1. Site and Company/Owner Name
DIVISION OF AIR QUALITY
Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

2. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

3. Recent Permitting Actions (if any):

The refinery aécepted GGGa applicability at all of its process units in 2014,

4. Current Emissions (Fugitive Emissions)

For the purposes of this BACT analysis, Chevron has analyzed potential Fugitive
Emissions from Valves, Fittings, Pumps, Compressors, Drains, etc. PTE emissions for
these Fugitive Emission sources are presented in the following table.

Fugitive Emissions — 2015 Actual Emissions

PM;, | PM,s | SO, | NOx VOC* NH;
N/A N/A N/A N/A 53.7 N/A
* Includes Fugitive Emissions from Boilers, Crude Unit, FCC Unit, Reformer Unit, HF Alkylation Unit, HDS
Unit, VGO Hydrotreater Unit, Coker Unit, HDN Unit, Sulfur Recovery Plant, Amine Units and Sour Water
Strippers, and Flare Vapor Recovery (excludes tanks and Heavy Liquid VOC'’s).

5. Emission Information / Discussion

Fugitive Emissions from Valves, Fittings, Pumps, Compressors, Drains, etc. were
calculated using LDAR monitoring data and engineering judgment.
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Fugitive Emissions BACT Analysis

VOC BACT Options (Fugitive Emissions)

Option 1 - Title: Fugitive Emission Leak Detection and Repair (LDAR) Program

Description of Option 1: The primary control strategy to minimize Fugitive Emissions
is an effective LDAR program. The requirements for such programs are defined in the
federal and state regulations. An acceptable LDAR program includes a suitable
definition of a “leaking” component threshold concentration and repair provisions for
leaking components.

Chevron Salt Lake Refinery is also subject to the fugitive emission requirements of EPA
Consent Decree No. C 03-04650 CRB which mandates more stringent LDAR
requirements than currently required by either federal or state regulations. As part of the
EPA Consent Decree, the valve and pump leak definitions are stipulated at 500 and 2000
ppm, respectively. The Consent Decree valve leak definition is more stringent than the
federal regulations.

No further control is needed as BACT has been met by implementing the existing LDAR
program. The leak definition in the LDAR program is more stringent than previous
BACT determinations and existing state and federal regulations.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
contro] technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: LDAR Program - Technically Feasible

Chevron utilizes an approved Fugitive Emission LDAR program. A review of EPA’s
RACT/BACT/LAER Clearinghouse (RBLC) database revealed that the proper
implementation of an approved LDAR program is considered BACT for Fugitive
Emissions.

Economic Feasibility:

As noted above, Chevron utilizes an approved Fugitive Emission LDAR program which is the
only technically feasible control option. Therefore an economic feasibility analysis is not
required.

Approximate Cost:

As noted above, Chevron utilizes an approved Fugitive Emission LDAR program which is the
only technically feasible control option. Therefore an economic feasibility analysis is not
required.
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Fugitive Emissions BACT Analysis

Implementation Schedule:

As noted above, Chevron utilizes an approved Fugitive Emission LDAR program which is the
only technically feasible control option. Therefore an implementation schedule is not applicable.

Other Components Affected (if any)
Not Applicable.

Results of Analysis

The results of the Fugitive Emission BACT Analysis are summarized in the following table.

Technically .
Pollutant Conurol Feasible Cost ]?gfz;')v eness | BACT Selected
P (Yes/No)
Fugitive
Emission Proper LDAR Program
voc LDAR Yes NA Implementation
Program

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. Chevron is not
proposing any emission limits, or any monitoring beyond the current required LDAR program.
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. UTAH DEPARTMENT OF
Crude Oil Loading BACT Analysis ENVIRONMENTAL QUALITY

MAY 01 2017

1. Site and Company/Owner Name

DIVISION OF AIR QUALITY
Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

2. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

3. Recent Permitting Actions (if any):

In 2014, the refinery received a permit to modify its loading rack to allow for the loading
of crude oil.

4. Current Emissions (Crude Oil Loading)

Chevron loads crude oil onto rail cars at a rail car loading rack, which is equipped with a
vapor combustion unit (VCU) to reduce VOC emissions. Chevron also conducts loading
of low vapor pressure products such as diesel and gasoil onto rail cars and tank trucks.
However, loading of these materials does not result in substantial emissions. The racks
are also used to unload rail cars and tank trucks, but that operation does not generate
emissions at the rack itself; the emissions associated with unloading into storage tanks are
included in the storage tank emission calculations. Thus, only the crude oil loading
operation will be evaluated in this BACT analysis.

Crude Loading Rack - 2015 Actual Emissions

PM]() PM2,5 SOz NOx vVOC NH3
N/A N/A N/A | N/A 1.12 N/A

5. Emission Information / Discussion

Estimated 2015 VOC emissions were estimated using Equation 1 in AP-42 Chapter 5.1,
and a control efficiency of the VCU of 98 percent.

Page1o0f3




Crude Oil Loading BACT Analysis

VOC BACT Options for Crude Oil Loading Rack

Option 1 Title: Vapor Combustion Unit (VCU)

Description of Option 1: Chevron operates a VCU at all times when crude oil is being
loaded at the Crude Oil Loading Rack. The VCU combusts the VOC emissions evolved
from the loading process, using supplemental natural gas as necessary.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Vapor Combustion Unit — Technically Feasible

Chevron currently operates a VCU at the Crude Oil Loading Rack. The VCU is required
to achieve a control efficiency of 98 percent, or a VOC emission rate of 10 milligrams
per liter of oil loaded. The implementation of crude oil loading, and the installation of
the VCU, occurred in 2013. The use of a VCU was determined to be BACT at the time of
implementation, and no additional BACT controls have been identified since that time.

Economic Feasibility:

As noted above, Chevron utilizes a VCU for Crude Oil Loading, which is the only technically
feasible control option identified, and therefore an economic feasibility analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes a VRU for Crude Oil Loading, which is the only technically
feasible control option, and therefore an economic feasibility analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes a VCU for Crude Oil Loading, which is the only technically
feasible control option identified, and therefore an economic feasibility analysis is not applicable.

Other Components Affected (if any)

Not Applicable.

Results of Analysis

The results of the Crude Oil Loading BACT Analysis are summarized in the following table.
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Crude Oil Loading BACT Analysis

Control Techn{cally Cost Effectiveness BACT
Pollutant Option Feasible ($/ton) Selected
(Yes/No)
Vapor Vapor
vOC/ Combustion Yes NA Combustion
Unit Unit

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For Crude Oil
Loading, Chevron proposes to meet the standards that were determined in the BACT analysis for
the implementation of Crude Oil Loading in 2013.

The table below summarizes the proposed emission limits and monitoring requirements.

Efficiency

Pollutant Source Proposed Emission Limit Pro!)osc.:d
Monitoring
10 mg/liter crude oil loaded .
voC Crude Oil Loading 98% VCU Destruction Periodic Stack

Testing
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UTAH DEPARTMENT OF

ENV|
Reformer Catalyst Regenerator C35006 BACT AnalysisR ONMENTAL QUALITY
MAY 01 2017

. Site and Company/Owner Name DIVISION OF AlR QUAL
ITY
Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

. Recent Permitting Actions (if any):

None

. Current Emissions (Reformer Catalyst Regenerator C35006)

Chevron Salt Lake Refinery already controls emissions from the catalyst regenerator on
the Catalytic Reforming Unit. For catalyst regeneration the unit is taken out of service
conducting the following general steps:

Depressurization, Shutdown, Blinding, Set-up Purging, Regen Start-up
Carbon (Coke) Burn

Maintenance Period (no venting)

Catalyst Rejuvenation/Oxidation 1

Sulfate Removal

Catalyst Rejuvenation/Oxidation 2

Cool Down

Reduction

Emissions from the depressurizing and purging of the regenerator catalyst are vented to
flare for control. Potential emissions from the subsequent steps are controlled using an
adsorption scrubber as applicable. Therefore, current emission controls already meet the
federal MACT requirements under 40 CFR 63 Subpart UUU (RMACT II) for catalytic
reforming units. As such, the Reformer Catalyst Regenerator C35006 has no direct
emissions to the atmosphere.

. Emission Information / Discussion

Not Applicable.
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Reformer Catalyst Regenerator C35006 BACT Analysis

PM10/PM2.5/SO/NOx/VOC/CO/NH;3 BACT Options (Reformer Catalyst Regenerator
C35006)

Option 1 - Title: Meet Federal Regulatory Standards

Description of Option 1: Reformer Catalyst Regenerator C35006 must meet the federal
requirements under 40 CFR Part 63 Subpart UUU. Units that are subject to a federal
NESHAP meet BACT requirements in order to comply with the federal regulations. A
review of the EPA’s RACT/BACT/LAER Clearinghouse (RBLC) indicates that
previously approved BACT determinations include compliance with applicable federal
regulations.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Meet Federal Regulatory Standards — Technically Feasible

In order to meet the requirements of 40 CFR 63 Subpart UUU Chevron Salt Lake City
Refinery controls the emissions from Reformer Catalyst Regenerator C35006. For
catalyst regeneration, potential emissions from the depressurizing and purging of the
regenerator catalyst are vented to flare for control. Potential emissions from the
subsequent regeneration steps are controlled using an adsorption scrubber as applicable.

Economic Feasibility

As noted above, for catalyst regeneration, potential emissions from the depressurizing and
purging of the regenerator catalyst are vented to flare for control. Potential emissions from the
subsequent regeneration steps are controlled using an adsorption scrubber as applicable.
Therefore, an economic feasibility analysis is not required.

Approximate Cost

As noted above, for catalyst regeneration, potential emissions from the depressurizing and
purging of the regenerator catalyst are vented to flare for control. Potential emissions from the
subsequent regeneration steps are controlled using an adsorption scrubber as applicable.
Therefore, an economic feasibility analysis is not required.
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Reformer Catalyst Regenerator C35006 BACT Analysis

Implementation Schedule

As noted above, for catalyst regeneration, potential emissions from the depressurizing and
purging of the regenerator catalyst are vented to flare for control. Potential emissions from the
subsequent regeneration steps are controlled using an adsorption scrubber as applicable.
Therefore, an implementation schedule is not applicable.

Other Components Affected (if any)
Not Applicable.

Results of Analysis

The results of the Reformer Catalyst Regenerator C35006 BACT Analysis are summarized in the
following table.

Control Technically Cost
Pollutant Ontion Feasible Effectiveness BACT Selected
p (Yes/No) ($/ton)
Rcecf)(r)lrtrrr(l)ér Continue Operation
PM, ¢/ PM1 s/ SO,/ Catalvst Yes NA Utilizing Control for
NOx/ VOC/ NHj; y Reformer Catalyst
Regenerator
Vent Regenerator Vent

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For the Catalytic
Reformer, Chevron is currently subject to the emission limitations and monitoring requirements
stipulated in 40 CFR Part 63, Subpart UUU. As no additional controls were deemed to be
feasible, no other limitations or monitoring requirements are proposed.

Pollutant Source Process Step I.’rqp ose(.i .. | Proposed Monitoring
Emission Limit
Reformer cIaIi:llalt Vent
Catalyst yS . Monitoring flare
VOC Regenerator depressuring | emissions to a ot flame
53 5006 and catalyst flare P
purging
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

1. Site and Company/Qwner Name
Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

2. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

3. Recent Permitting Actions (if any):

In 2016, new CO and NOx limits were incorporated into Chevron’s Approval Order
following the installation of Non-Selective Catalytic Reduction emission controls.

4. Existing PTE/Allowable Emissions (Reformer Compressor Engine K35001, K35002,
and K35003)

For the purposes of this BACT analysis, Chevron has grouped Reformer Compressor
Engines K35001, K35002, and K35003 (16.0 MMBtu/hr for all three compressors)
together. These compressor engines have been grouped together for this BACT analysis
based on their similar operation and they are of the same design.

In 2014, to satisfy the requirements of the Consent Decree between Chevron and EPA,
Chevron installed Non-Selective Catalytic Reduction (NSCR) emission controls on all
three of the compressor engines, with enforceable exhaust concentration limits for NOy
and CO.

Chevron has used 2015 actual emissions from each compressor engine individually in
this analysis. Estimated emissions for all compressor engines are presented in the
following tables.

Reformer Compressor Engines K35001, K35002, and K35003 — 2015 Actual Emissions
PM,y | PM;;5 | SO, | NOx VOC | NH;
0.8 0.8 0.02 43 1.2 0.02

5. Emission Information / Discussion

NOx emissions are based on the exhaust concentrations. NH; emissions from the
refinery’s reformer compressor engines were calculated using AP-42 table 5.1-1. All
other emissions were estimated using AP-42 Table 3.2-3.
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

PM, and PM, s BACT Options (Reformer Compressor Engine K35001, K35002, and
K35003)

Option 1 - Title: Proper Combustion Engine Design and Operation (Air-to-Fuel Ratio Controls)

Description of Option 1: Proper design and operation of compressor engines will
provide the proper air-to-fuel ratio to promote stable combustion essential to maintain
low PM emission levels. Additionally, proper combustion practices avoid fuel-rich
conditions that may promote soot formation. Good combustion efficiency relies on both
hardware design and operating procedures. Automated Air-to-Fuel Ratio (AFR) controls
are used to optimize combustion efficiency and emission performance.

Option 2 - Title: Post Combustion Particulate Matter Control - Wet Gas Scrubber or
Electrostatic Precipitator (ESP)

Description of Option 2: The use of a wet gas scrubber involves a water spray
introduced into the engine exhaust stream, resulting in the cooling and condensing of
organic material. The water vapor condenses onto the organic aerosol which then
becomes large enough to settle or be removed by cyclonic collectors, filters, or mist
eliminators. Wet scrubbers typically obtain an efficiency rate comparable to ESPs of
95% or greater.

ESPs use an electrostatic field to charge particulate matter contained in the gas stream.
These charged particles then migrate to a grounded collecting surface. The surface is
vibrated or rapped periodically to dislodge the particles, and the particles are then
collected in a hopper in the bottom of the unit. The control efficiency for ESPs can range
from at least 70 to 93% removal efficiency.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Combustion Engine Design and Operation (Air-to-Fuel Ratio
Controls) - Technically Feasible

Chevron currently combusts only purchased natural gas in their refinery compressor
engines and utilizes good combustion practices. Additionally, as noted previously,
Chevron operates AFR and NSCR controls on the Reformer Compressor Engine K35001,
K35002, and K35003. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired compressor engines revealed that proper combustion
engine design and operation including the use of AFR and NSCR controls is considered
BACT for these emission sources.
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

Option 2: Post Combustion Particulate Matter Control — Technically Infeasible

A review of the EPA’s RBLC database for process gas fired compressor engines revealed
that refinery sources listed did not use any post-combustion PM control device to meet
BACT standards. Generally, the approved BACT technologies included use of “clean”
fuels. Due to the relatively high velocity and volumetric flow rate of the exhaust gas, any
type of post-combustion particulate matter control is not technically warranted for gas
fired compressor engines.

Economic Feasibility

As noted above, Chevron utilizes proper combustion engine design and operation AFR and
NSCR controls for Reformer Compressor Engine K35001, K35002, and K35003. This
represents the only technically feasible control option for refinery compressor engines and
therefore an economic feasibility analysis is not required.

Approximate Cost

As noted above, Chevron utilizes proper combustion engine design and operation and AFR and
NSCR controls for Reformer Compressor Engine K35001, K35002, and K35003. This
represents the only technically feasible control option for refinery compressor engines and
therefore an economic feasibility analysis is not required.

Implementation Schedule

As noted above, Chevron currently utilizes proper combustion engine design and operation and
AFR and NSCR controls for Reformer Compressor Engine K35001, K35002, and K35003. This
represents the only technically feasible control option for refinery compressor engines.

Other Components Affected (if any)

Not Applicable.
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

SO, BACT Options (Reformer Compressor Engine K35001, K35002, and K35003)
Option 1 Title: Use of Purchased Natural Gas

Description of Option 1: The purchased natural gas H»S content is currently limited by
the requirements of NSPS Ja and constitutes a low sulfur fuel that will result in minimal
SO, emissions from the refinery compressor engines.

Option 2 Title: Flue Gas Desulfurization (FGD)

Description of Option 2: FGD is commonly used to control SO- from solid fuel-
combustion, such as coal. FGD technology is based on a variety of wet or dry scrubbing
processes. It has demonstrated control efficiencies of up to 80 percent on coal-fired
systems; however, FGD has not been commercially accepted in practice for gas-fired
sources.

Option 3 - Title: Wet Gas Scrubber

Description of Option 3: The use of a wet gas scrubber involves a water spray
introduced into the compressor engine exhaust stream, resulting in the cooling and
condensing of organic material. The water vapor condenses onto the organic aerosol
which then becomes large enough to settle or be removed by cyclonic collectors, filters,
or mist eliminators.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Use of Purchased Natural Gas — Technically Feasible

Chevron currently combusts only purchased natural gas in their refinery compressor
engines. A review of EPA’s RBLC database for process gas fired compressor engines
revealed that the use of low sulfur fuel gas is considered BACT for these emission
sources.

Option 2 Title: Flue Gas Desulfurization (FGD) — Technically Infeasible

FGD has not been commercially accepted in practice for gas-fired sources. As such, a
review of EPA’s RBLC database for process gas fired compressor engines revealed that
FGD has not been used for refinery compressor engines to meet BACT. Due to the fact
that this technology has not been demonstrated in practice for refinery compressor
engines largely due to operational complexity of such systems, this technology is deemed
technically infeasible.
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

Option 3: Wet Gas Scrubber — Technically Infeasible

As previously identified, a review of the EPA’s RBLC database for process gas fired
compressor engines revealed that refinery sources listed did not use any post-combustion
wet gas scrubbers to meet BACT standards. Generally, the approved BACT technologies
included use of “clean” fuels. Due to the relatively high velocity and volumetric flow
rate of the exhaust gas, any type of post-combustion SO> control is not technically
warranted for gas fired compressor engines.

Economic Feasibility

As noted above, Chevron utilizes purchased natural gas, which is the only technically feasible
control option for refinery compressor engines and therefore an economic feasibility analysis is
not required.

Approximate Cost

As noted above, Chevron utilizes purchased natural gas, which is the only technically feasible
control option for refinery compressor engines and therefore an economic feasibility analysis is
not required.

Implementation Schedule

As noted above, Chevron utilizes purchased natural gas, which is the only technically feasible
control option for refinery compressor engines and therefore an implementation schedule is not
applicable.

Other Components Affected (if any)

Not Applicable.

Page 5 of 12




Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

NOx BACT Options (Reformer Compressor Engine K35001, K35002, and K35003)

Option 1 - Title: Proper Combustion Engine Design and Operation (Air-to-Fuel Ratio Controls)

Description of Option 1: Proper design and operation of compressor engines will
provide the proper air-to-fuel ratio to promote stable combustion essential to maintain
low NOx emission levels. Good combustion efficiency relies on both hardware design
and operating procedures. Automated Air-to-Fuel Ratio (AFR) controls are used to
optimize combustion efficiency and emission performance.

Option 2 - Title: Nonselective Catalytic Reduction (NSCR)

Description of Option 2: This technique uses the residual hydrocarbons and CO in the
rich-burn engine exhaust as a reducing agent for NOx. In an NSCR system,
hydrocarbons and CO are oxidized by O, and NOx. The excess hydrocarbons, CO, and
NOXx pass over a catalyst (usually a noble metal such as platinum, rhodium, or palladium)
that oxidizes the excess hydrocarbons and CO to H,O and CO,, while reducing NOx to
N,. NOx reduction efficiencies are usually greater than 90 percent, while CO reduction
efficiencies are approximately 90 percent. The NSCR technique is effectively limited to
engines with normal exhaust oxygen levels of 4 percent or less. This includes 4-stroke
rich-burn naturally aspirated engines and some 4-stroke rich-burn turbocharged engines.
Engines operating with NSCR require tight air-to-fuel control to maintain high reduction
effectiveness without high hydrocarbon emissions. To achieve effective NOx reduction
performance, the engine may need to be run with a richer fuel adjustment than normal.
This exhaust excess oxygen level would probably be closer to 1 percent. Lean-burn
engines could not be retrofitted with NSCR control because of the reduced exhaust
temperatures.

Option 3 - Title: Selective Catalytic Reduction (SCR)

Description of Option 3: SCR is a post-combustion, flue gas treatment technology that
uses ammonia as a reagent to reduce NOx to molecular nitrogen and water in the
presence of a metal oxide catalyst. The chemical reactions involved in the SCR process
are:

4 NO+4NH; + O, > 4 N> + 6 H,O
6N02+8NH3 > 7N, + 12 H>O

Catalyst performance is optimized when oxygen level in the exhaust gas stream is above
2 to 3 volume percent. Due to advances in catalyst design, commercial applications of
this technology can now operate over an extended temperature range. Precious metal
catalysts, such as platinum, can promote oxidation at temperatures as low as 350°F, and
zeolite catalysts can operate up to 1,000°F. SCR systems can achieve NOx reduction
efficiencies of up to 90 % and reliable NOx emission levels of about 0.0125 lb/MMBtu.
To implement SCR control, ammonia (NH3) storage and handling systems must be
installed. Careful control of the ammonia injection and operating parameters must be
maintained to limit NH; “slip” (emissions of unreacted ammonia) and maintain desired
NOx reduction.
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Combustion Engine Design and Operation (Air-to-Fuel Ratio
Controls) — Technically Feasible

Chevron currently combusts only purchased natural gas in their refinery compressor
engines and utilizes good combustion practices. A review of EPA’s RACT/BACT/LAER
Clearinghouse (RBLC) database for process gas fired compressor engines revealed that
proper burner design and operation is considered BACT for these emission sources.

Option 2 - Title: NSCR - Technically Feasible

The use of NSCR is a technically feasible control option and has been confirmed in a
review of EPA’s RBLC database for specific rich-burn engines. Chevron currently
utilizes NSCR controls on the engines.

Option 3 - Title: SCR - Technically Infeasible

The use of SCR for rich-burn engines is a technically infeasible control option. SCR is a
post combustion technology that has been shown to be effective in reducing NOxX in
exhaust from lean-burn engines but is not effective for rich burn engines. For rich-burn
engines SCR systems may not function effectively, causing either periods of ammonia
slip or insufficient ammonia to gain the reductions needed. A review of the EPA’s RBLC
database for rich-burn engines revealed that refinery sources listed did not use SCR
control.

Economic Feasibility

As noted above, Chevron uses purchased natural gas and NSCR, which are the only technically
feasible NOx emission controls for compressor engines, and therefore an economic feasibility
analysis is not required.

Approximate Cost

As noted above, Chevron uses purchased natural gas and NSCR, which are the only technically
feasible NOx emission controls for compressor engines, and therefore an economic feasibility
analysis is not required.

Implementation Schedule

As noted above, Chevron uses purchased natural gas and NSCR, which are the only technically
feasible NOx emission controls for compressor engines. No new controls will be installed, and
therefore an implementation schedule is not required.
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

Other Components Affected (if any)
Not Applicable.
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

VOC and NH; BACT Options (Reformer Compressor Engine K35001, K35002, and
- K35003)

Option 1 - Title: Proper Combustion Engine Design and Operation (Air-to-Fuel Ratio Controls)

Description of Option 1: Proper design and operation of compressor engines will
provide the proper air-to-fuel ratio to promote stable combustion essential to maintain
low VOC and NH; emission levels. Additionally, proper combustion practices avoid
fuel-rich conditions that may promote soot formation. Good combustion efficiency relies
on both hardware design and operating procedures. Automated Air-to-Fuel Ratio (AFR)
controls are used to optimize combustion efficiency and emission performance.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Combustion Engine Design and Operation (Air-to-Fuel Ratio
Controls) — Technically Feasible

Chevron currently combusts only purchased natural gas in their refinery compressor
engines and utilizes good combustion practices. Additionally, Chevron operates AFR
and NSCR controls on the Reformer Compressor Engine K35001, K35002, and K35003.
A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database for process gas
fired compressor engines revealed that proper combustion engine design and operation
including the use of AFR and NSCR controls is considered BACT for these emission
sources.

Economic Feasibility

As noted above, Chevron utilizes proper combustion engine design and operation and AFR and
NSCR controls for Reformer Compressor Engine K35001, K35002, and K35003. This
represents the only technically feasible control option for refinery compressor engines and
therefore an economic feasibility analysis is not required.

Approximate Cost

As noted above, Chevron utilizes proper combustion engine design and operation and AFR and
NSCR controls for Reformer Compressor Engine K35001, K35002, and K35003. This
represents the only technically feasible control option for refinery compressor engines and
therefore an economic feasibility analysis is not required.
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

Implementation Schedule

As noted above, Chevron utilizes proper combustion engine design and operatton and AFR and
NSCR controls for Reformer Compressor Engine K35001, K35002, and K35003. These are the
only technically feasible controls for compressor engines, and as such an implementation
schedule 1s not needed.

Other Components Affected (if any)

Not Applicable.
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

Results of Analysis

The results of the Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis
are summarized in the following table.

Technically Cost Effectiveness
Pollutant Control Option Feasible ($/ton) BACT Selected
(Yes/No)
Proper Combustion Proper
Engine Design and Combustion
Operation (Air-to- Yes NA Engine Design
PM,o/PM; 5 Fuel Ratio Controls) and Operation
Post Combustion (Air-to-Fuel
Control (WGS or No NA Ratio Controls)
ESP) and NSCR*
Use'of Low Sulfur Yes NA
Refinery Fuel Gas
S0, Flue Gas Use of Purchased
- N No NA Natural Gas
Desulfurization
Wet Gas Scrubber No NA
Proper Combustion Proper
Engine Design and Combustion
Operation (Air-to- Yes NA Engine Design
NOx Fuel Ratio Controls) and Operation
Air-to-Fuel Ratio (Air-to-Fuel
Controls and NSCR Yes NA Ratio Controls)
SCR N No NA and NSCR
Proper
Proper Combustion Cqm bust10_n
Engine Design and Engine Des'lgn
VOC/NH; . . Yes NA and Operation
Operation (Air-to- .
Fuel Ratio Controls) (Air-to-Fuel
Ratio Controls)
and NSCR

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For the
compressor engines, Chevron recommends that the NOx limitations and monitoring
requirements established in compliance with the Consent Decree. Chevron does not propose any
emission limits or monitoring for other pollutants, because NOX is the only pollutant for which
Chevron has installed emission controls and thus can maintain control of emission rates.

The table below summarizes the proposed emission limits and monitoring requirements.

L Pollutant | Source | Proposed L Proposed |
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Reformer Compressor Engine K35001, K35002, and K35003 BACT Analysis

Emission Limit Monitoring
K35001 236 ppmvd o
NOx K35002 208 ppmvd Blen'?;a;]tiﬁource
K35003 230 ppmvd g

Note that upon installation of the NSCR controls, Chevron also accepted limits on carbon
monoxide (CO) emissions. However, CO is not included in this PM» s BACT analysis, so these

limits are not addressed here.
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UTAH DEPARTMENT OF

ENVIRONME )
SRU/TGTU/TGI #1 and SRU/TGTU/TGI #2 BACT Analysis NTAL QUALITY

MAY 01 2017

1. Site and Company/Owner Name DIVISION OF AIR QUALITY

Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

2. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

3. Recent Permitting Actions (if any):

None

4. Current Emissions (SRU/TGTU/TGI #1 and SRU/TGTU/TGI #2)

For the purposes of this BACT analysis, Chevron has grouped Sulfur Plant #1
SRU/TGTU/TGI #1 and Sulfur Plant #2 SRU/TGTU/TGI #2 together. These sulfur
plants have been grouped together for this BACT analysis based on their similar
operation and they are of the same design. Both sulfur plants utilize a Tail Gas
Treatment Unit (TGTU) and Tail Gas Incinerator (TGI). Estimated 2015 emissions for
Sulfur Plant #1 SRU/TGTU/TGI #1 and Sulfur Plant #2 SRU/TGTU/TGI #2 are
presented in the following tables.

SRU/TGTU/TGI #1 - 2015 Actual Emissions

PM10 PMZ.S SOz NOx VOC NH3
0.1 0.1 2.9 1.8 0.1 0.1

SRU/TGTU/TGI #2 - 2015 Actual Emissions

PM10 PM2,5 SOz NOx VOC NH3
0.2 0.2 8.2 1.1 0.1 0.1

5. Emission Information / Discussion

Estimated 2015 SO, emissions for SRU/TGTU/TGI #1 and SRU/TGTU/TGI #2 were
derived from CEMS monitoring data. Emissions of all other pollutants used AP-42
emission factors and the fuel gas consumption rate.
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SRU/TGTU/TGI #1 and SRU/TGTU/TGI #2 BACT Analysis

PMio, PM> s, SO2, NOx, CO, VOC, NH3, and Benzene BACT Options (SRU/TGTU/TGI #1
and SRU/TGTU/TGI #2)

Option 1 Title: Tail Gas Treatment Unit (TGTU)

Description of Option 1: A single TGTU handles effluent gases from the third stage
condensers of both Sulfur Recovery Unit Claus trains. The purpose of this unit, as an
effective control of SO, emissions, is to convert SO, back to H»S and capture the reduced
sulfur compound by amine scrubbing. A preliminary sulfur balance indicates that 99
percent of the sulfur in the TGTU feed stream will be converted to H»>S and recycled.
This effectively provides greater than 99 percent control of SO, than would be released
from the Claus trains alone.

Option 2 - Title: Thermal Oxidizer

Description of Option 2: The Thermal Oxidizer treating effluent gases from the TGTU
is a simple design. The fuel source for this combustion activity is a blend of refinery gas,
and pipeline natural gas used to help combust SRU off gases. Combustion emissions will
be minimized by using proper combustion control and an optimized air-fuel ratio.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Tail Gas Treatment Unit — Technically Feasible

Chevron currently operates a TGTU for the SRUs. A review of EPA’s
RACT/BACT/LAER Clearinghouse (RBLC) database for SRUs revealed that the use of a
TGTU is considered BACT for these emission sources.

Option 2: Thermal Oxidizer — Technically Feasible

Chevron uses thermal oxidizers to control emissions from both sulfur recovery plant, and
currently combusts low sulfur fuel gas in their refinery thermal oxidizer and utilizes good
combustion practices. A review of EPA’s RBLC database for process thermal oxidizers
revealed that this operation is considered BACT for these emission sources.
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SRU/TGTU/TGI #1 and SRU/TGTU/TGI #2 BACT Analysis

Economic Feasibility:

As noted above, Chevron utilizes a TGTU and Thermal Oxidizer for the SRUs which is the only
technically feasible control option for refinery SRUs and therefore an economic feasibility
analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes a TGTU and Thermal Oxidizer for the SRUs which is the only
technically feasible control option for refinery SRUs and therefore an economic feasibility
analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes a TGTU and Thermal Oxidizer for the SRUs which is the only
technically feasible control option for refinery SRUs and therefore an implementation schedule is
not applicable.

Other Components Affected (if any)
Not Applicable.

Results of Analysis

The results of the SRU/TGTU/TGI #1 and SRU/TGTU/TGI #2 BACT Analysis are summarized
in the following table.

Control Technscally Cost Effectiveness BACT
Pollutant Option Feasible ($/ton) Selected
P (Yes/No)
Thermal Proper Design
PM;o/PM, 5 Oxidizer Yes NA and Operation
Tail Gas
Treating Unit Proper Design
S0, and Thermal Yes NA and Operation
Oxidizer
Thermal Proper Design
NOx Oxidizer Yes NA and Operation
Thermal Proper Design
VOC//NH, Oxidizer Yes NA and Operation

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For
SRU/TGTU/TGI #1 and SRU/TGTU/TGI #2, Chevron proposes to comply with the existing
limitations and monitoring requirements of MACT Subpart UUU and the requirements of the
Consent Decree.
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SRU/TGTU/TGI #1 and SRU/TGTU/TGI #2 BACT Analysis

The table below summarizes the proposed emission limits and monitoring requirements.

Pollutant Source Proposed Emission Limit Pro!) os?d
Monitoring
SRU/TGTU/TGI #1 250 ppmv @0% O2 12hr Continuous
SO, and SRU#1: 88.5 Tons/Yr Emission
SRU/TGTU/TGI #2 SRU#2: 97.7 Tons/Yr Monitor
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UTAH DEPARTMENT OF
Storage Tanks BACT Analysis ENVIRONMENTAL QUALITY
MAY 01 2017

DIVISION OF AIR QUALITY
Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

1. Site and Company/Owner Name

2. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

3. Recent Permitting Actions (if any):

None

4. Current Emissions (Storage Tanks)

For the purposes of this BACT analysis, Chevron has grouped all the refinery floating-
roof storage tanks together. The refinery also operates a number of fixed-roof tanks that
store low vapor pressure stock such as diesel, gasoil, etc. These fixed-roof tanks are not
addressed 1in this analysis, because emission controls have not historically been applied to
fixed-roof tanks storing unregulated products. Actual 2015 emissions for all storage tanks
at the Chevron Salt Lake refinery are presented in the following table.

Storage Tanks — 2015 Actual Emissions

PM10 PM2_5 SOz NOx YOC NH3
N/A N/A N/A | N/A 178.1*% | N/A

* VOC emissions are the total for all refinery storage tanks.

5. Emission Information / Discussion

Tank emissions were estimated based upon the actual throughput and other operational
information of the tanks using the methodologies presented in AP-42 Chapter 7.1.
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Storage Tanks BACT Analysis

VOC/Benzene RACT Options (Storage Tanks)

Option 1 - Install domed roofs on external floating roof tanks

Description of Option 1: Organic liquids with a high vapor pressure are typically stored
in floating-roof tanks. The tank may either be an external floating roof (EFR) tank, in
which a single roof floats on the surface of the liquid, or an internal floating roof (IFR)
tank, in which there is a permanent, external roof, and the floating barrier remains in
contact with the liquid, resulting in an open headspace at the top of the tank. Typically,
IFR tank emissions are lower than EFR tank emissions, due to the impact of wind and
solar heat on the external roof of an EFR.

One method for further reducing emissions from an EFR storage tank is to install a
geodesic dome on the open top of the tank, effectively converting it to an IFR tank. The
tank cover is in the form of a dome because the tank was typically not designed to
support a roof (e.g., internal support columns), so the roof must be self-supporting.

Option 2 - Meet Federal Regulatory Standards

Description of Option 2: At a minimum, storage tanks that are subject to NESHAP and/
or NSPS federal regulations meet BACT requirements in order to comply with the
federal regulations. A review of the EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
indicates that previously approved BACT determinations include compliance with
applicable federal regulations.

For tanks requiring controls under federal regulations, the following list identifies
potential control options

e Fixed roof (e.g., pressurized dome) tank with a closed vent system and control
device;

e Internal floating roof tank with appropriate seal design; and

e External floating roof tank with appropriate seal design.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Install Domes on EFR Tanks - Technically Infeasible

Domes have been installed on EFRs at many sites throughout the country. South Coast
Air Quality Management District (SCAQMD) Regulation 1178 required operators at
major facilities to retrofit EFRs storing organic liquids with a true vapor pressure (TVP)
above 3 psia to retrofit the tanks with domed roofs by 2008.
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Storage Tanks BACT Analysis

However, this measure is technically infeasible due to specific local conditions relating to
Chevron’s EFRs. Much of the refinery’s tankfield was built decades ago under now
outdated earthquake guidelines. Applying modern standards (an approximately 7.5
seismic event) has required derating a number of tanks in the tank farm (max levels are
set artificially low to handle the potential seismic loading). While a detailed engineering
study would be required for each tank to determine the precise impacts, on many tanks
the foundations and shells would not support the additional weight of the dome plus the
required snow load allowance (30 pounds per square foot). Other tanks would be
significantly derated. This would require the building of many additional tanks with their
own additional air emissions and permitting requirements.

In addition to the technical feasibility discussed above, tank domes (especially in winter
climates) could pose significant safety issues. This includes additional confined for entry
for required periodic inspections and repairs. Additionally, due to the shape of domed
tanks, there is the potential for sudden snow/ice shedding around tank during winter with
potential damage to equipment and personnel situated around the tanks. Accordingly, it
would be technically infeasible to retrofit the refinery’s existing tanks with domes.

Option 2: Meet Federal Regulatory Standards — Technically Feasible

Chevron currently meets the regulatory control requirements for storage tanks subject to
federal NESHAP and/or NSPS. A review of EPA’s RBLC indicates that previously
approved BACT determinations for storage tanks include compliance with the federal
regulatory standards.

In addition to meeting the applicable federal regulatory standards for storage tanks
Chevron Salt Lake Refinery also takes additional steps to minimize emissions from
storage tanks by controlling vapors/emissions from specific tank cleanings/degassing
using a thermal oxidizer. The use of a thermal oxidizer to control these emissions is a
best practice that exceeds BACT standards for storage tanks.

Economic Feasibility:

As noted above, the installation of domed roofs on Chevron’s EFRs is technically infeasible.
Further, Chevron currently meets and exceeds the regulatory control requirements for storage
tanks subject to federal NESHAP and/or NSPS which are the only technically feasible control
option. Therefore an economic feasibility analysis is not required.

Approximate Cost:

As noted above, Chevron currently meets and exceeds the regulatory control requirements for
storage tanks subject to federal NESHAP and/or NSPS which are the only technically feasible
control option. Therefore an economic feasibility analysis is not required.
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Storage Tanks BACT Analysis

Implementation Schedule:

As noted above, the installation of domed roofs on Chevron’s EFRs is technically infeasible.
Further, Chevron currently meets and exceeds the regulatory control requirements for storage
tanks subject to federal NESHAP and/or NSPS which are the only technically feasible control
option. Therefore an implementation schedule is not applicable.

Other Components Affected (if any)
Not Applicable.

Results of Analysis

The results of the Storage Tanks BACT Analysis are summarized in the following table.

Technically Cost Effectiveness
Pollutant Control Option Feasible ($/ton) BACT Selected
(Yes/No)
Install Domed
Roof on EFRs No NA Meet Applicable
VOC/Benzene Meet Applicable Federal
Federal Yes NA Regulatory
Regulatory Standards
Standards
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UTAH DEPARTMENT OF
ENVIRONMENTAL QUALITY

MAY 01 2017
Site and Company/Owner Name DIVISION OF AIR QUALITY

Waste Water Treatment Plant BACT Analysis

Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
for a full description of the facility.

. Recent Permitting Actions (if any):

None

. Existing PTE/Allowable Emissions (WWTP)

For the purposes of this BACT analysis, Chevron has analyzed the emissions for the
Waste Water Treatment Plant (WWTP). VOC emissions were calculated based on the
operation of the regenerative thermal oxidizer (RTO) and the wastewater flow rates. The
emissions presented below are from the Induced Air Flotation (IAF) unit, which is
controlled by the RTO. Actual 2015 emissions from the WWTP are presented in the
following table.

WWTP - 2015 Actual Emissions (Tons/Year)

PM]() PM2.5 802 NOx vVOC NH3
N/A N/A N/A | N/A 9.98 N/A

. Emission Information / Discussion

Chevron Salt Lake Refinery does not have an API separator, so the factor in AP-42 table
5.1-2 does not apply. The Chevron Salt Lake Refinery collection sump, IAF, and
biological contactors are all covered with vapors recovered and destroyed in a
Regenerative Thermal Oxidizer (RTO). VOC emissions are calculated based on the RTO
control efficiency and wastewater flow rates.
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Waste Water Treatment Plant BACT Analysis

VOC/Benzene BACT Options (WWTP)

Option 1 - Title: Proper WWTP Design

Description of Option 1: Proper design/sizing of the WWTP system will minimize
VOC emissions generated. Additionally, the range of available controls for the WWTP is
defined by the requirements imposed under federal NSPS Subpart QQQ - Standards of
Performance for VOC emissions from Petroleum Wastewater Systems, and NESHAP
Subpart FF — Benzene Waste Operations. These standards stipulate VOC vapor capture
and control for oil-water separators, wastewater collection systems, and other WWTP
vessels that are vented to control devices. In effect, NSPS and NESHAP requirements set
the floor for BACT that is to be used for refinery WWTP design.

Option 2 - Title: WWTP Vapor Destruction (Regenerative Thermal Oxidizer)

Description of Option 2: The use of an RTO can further limit VOC emissions from the
WWTP. RTOs achieve emission destruction through the process of high temperature
thermal oxidation using the proper mix of temperature, residence time, turbulence and
oxygen to convert pollutants into carbon dioxide and water vapor.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper WWTP Design — Technically Feasible

Chevron’s WWTP is currently designed to accommodate all refinery wastewater
treatment needs. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database revealed that the proper WWTP design is considered BACT.

Option 2: WWTP Vapor Destruction (RTO) — Technically Feasible

The Chevron Salt Lake Refinery collection sump, IAF, and biological contactors are all
covered with vapors recovered and destroyed in an RTO. A review of EPA’s RBLC
database revealed that the operation of an RTO to control WWTP vapors is considered
BACT.

Economic Feasibility:

As noted above, Chevron utilizes a proper WWTP design and an RTO to control WWTP
emissions which are the only technically feasible control options. Therefore an economic
feasibility analysis is not required.
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Waste Water Treatment Plant BACT Analysis

Approximate Cost:

As noted above, Chevron utilizes a proper WWTP design and an RTO to control WWTP
emissions which are the only technically feasible control options. Therefore an economic
feasibility analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes a proper WWTP design and an RTO to control WWTP
emissions which are the only technically feasible control options. Therefore an implementation
schedule is not applicable.

Other Components Affected (if any)
Not Applicable.

Results of Analysis

The results of the WWTP BACT Analysis are summarized in the following table.

Technically Cost Effectiveness
Pollutant Control Option Feasible ($/ton) BACT Selected
(Yes/No)
Proper WWTP Yes NA Proper Des.ign
Design and Operation
VOC/Benzene : -

Regenerative Yes NA Proper Design

Thermal Oxidizer and Operation

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For the wastewater
treatment plant, Chevron will implement all of the applicable monitoring requirements of NSPS
QQQ and NESHAP FF standards that apply to wastewater systems at petroleum refineries.
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Christina King Chevron Products Company
HES Manager Salt Lake Refinery
685 South Chevron Way
North Salt Lake, Utah 84054
Tel 801 539 7200
Fax 801 539 7130

March 23,2018

CERTIFIED MAIL
RETURN RECEIPT NO. 7015 3010 0000 6321 9042

Mr. Jon Black

Utah Department of Air Quality
P.O. Box 144820

195 North 1950 West

Salt Lake City, UT 84114-4820
Attn: John Jenks

Subject: SIP PM2.5 BACT Updated to PTE

Dear Mr. Black,

Chevron Products Company (Chevron) Salt Lake Refinery is providing the attached in
response to the request for additional BACT information by Utah Department of Air Quality
(UDAQ). Specifically, the attached updates Chevron’s previous submitted BACT analysis
and uses potential to emit (PTE) emissions to calculate emission reduction cost effectiveness
in dollars per ton. As noted in the attached report, these cost estimates are not definitive.
Retrofitting equipment can produce unforeseen costs that are only determinable by detailed
engineering work.

The economic feasibility analyses in the attached are provided for PMa s as well as for
precursors for PMz s emissions including SO, NOx, VOC, and NH3. It is important to note
that emissions of PM; 5 precursors do not correlate directly to emissions of PMz.s and thus,
the $/ton of PM> 5 precursors calculated in the economic feasibility analyses cannot be
assumed to translate directly to PM2 5 $/ton cost effectiveness.

If you have any questions regarding the attached BACT analysis please contact Kaci Walker
at (801) 539-7238.

Sincerely,
.
Christina King

Attachment






FCC Regenerator F32024 BACT Analysis

PMio and PM2.s BACT Options (FCC Regenerator F32024)

Option 1: Electrostatic Precipitator (ESP)

Description of Option 1: ESPs use an electrostatic field to charge particulate matter
contained in the gas stream. These charged particles then migrate to a grounded
collecting surface. The surface is vibrated or rapped periodically to dislodge the
particles, and the particles are then collected in a hopper in the bottom of the unit. The
control efficiency for ESPs can range from at least 70 to 93 % removal efficiency.

Option 2: Wet Gas Scrubber

Description of Option 2: There are several different types of wet scrubbing apparatus
available. In each case, a water spray is introduced into the exhaust stream, resulting in
the cooling and condensing of organic material. The water vapor condenses onto the
organic aerosol which then becomes large enough to settle or be removed by cyclonic
collectors, filters, or mist eliminators.

The different types of wet scrubbers include:

e Multiple Spray Chambers (usually three to five chambers in series) with a final
demisting zone where a high speed centrifugal fan removes droplets;

e Combination Packed Tower and Cyclonic Collector; and

e Wet scrubbers.

Multiple spray chambers, packed towers, and wet scrubbers rely mainly on mass transfer
(where gaseous components are dissolved in liquid) and on inertial impaction as removal
mechanisms. Wet scrubbers typically obtain an efficiency rate of 95% or greater. The
lowest BACT determination found for a wet gas scrubber was 0.3 Ib PM / 1,000 Ibs coke
burned.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Electrostatic Precipitator — Technically Feasible

Chevron currently employs the use of an ESP to control emissions of the FCC
Regenecrator F32024. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for FCC Regenerators revealed that this operation has been deemed BACT for
these emission sources.
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FCC Regenerator F32024 BACT Analysis

Option 2: Wet Gas Scrubber — Technically Feasible
A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database for FCC
Regenerators revealed that this operation is considered BACT for these emission sources.

Economic Feasibility

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. The cost effectiveness calculations for installing a wet gas
scrubber on FCC Regenerator F32024 were based upon EPA’s Air Pollution Cost Control
Manual'.

Chevron currently employs an ESP to control emissions of the FCC Regenerator F32024. Since
the technology is already in use, no cost analysis for ESPs is required. Chevron’s current limit is
1 1b/ 1,000 Ibs coke burned. Chevron’s most recent Method 5F test showed an emission rate of

0.57 Ibs/ 1,000 Ibs coke burned.

The following table presents the economic feasibility analysis for wet gas scrubber installation as
Chevron currently employs the use of an ESP to control emissions of the FCC Regenerator
F32024. The cost estimate provided is based on broad industry averages and does not represent a
Chevron Salt Lake specific installation. Additional engineering would be required to understand
all additional costs associated with a local installation. A BACT limit of 0.3 lbs / 1,000 Ibs coke
burned was used to determine emission reductions.

| EPA Air Pollution Cost Control Manual, 6™ ed, EPA 452/B-02-001, Section 4.2.
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Summary of PM Costs for FCCU

Emission Point Number

Wet Gas Scrubber

COSTS:

Total Installed Cost ( TIC ) $ 10,096,918

Annual Operating Costs $ 589,147
—Capital Recovery Factor {10%, 20 yr life)

Annualized Total Capital Investment $ 1,185,980
Total Annual Costs $ 1,775,127
PTE PM, 5 Tons/Yr 35.0
PTE Wet Gas Scrubber PM, ; Tons/Yr' 105
NOx Reduction, Tons/Yr 245
NOx Cost Effectiveness, $/ton reduced $ 72,371

1: Based on 0.3 Ibs / 1,000 Ibs coke burn
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FCC Regenerator F32024 BACT Analysis

As identified in the table, the PM0/PMa. s Cost effectiveness for wet gas scrubber installation is
$72,371 per ton of PMa s abated. Therefore, Chevron considers the installation of a wet gas
scrubber for the FCC as economically unreasonable for the purposes of PM¢/PM> s ambient air
quality attainment. Additional detailed engineering would be required for the FCCU Regenerator
to understand all additional costs including potential modifications or upgrades to accommodate
the change.

Implementation Schedule

Chevron currently employs the use of an ESP to control emissions of the FCC Regenerator
F32024.

The installation of a wet gas scrubber is deemed economically unreasonable and so an
implementation schedule is not required. However, it is important to note that the installation of
wet gas scrubber would require a process unit shutdown in order to perform the work necessary.
Thus, the earliest possible time to complete the wet gas scrubber installation would be at the next
scheduled major refinery unit turnaround requiring shutdown of the FCC, assuming that the
engineering and procurement required could be completed by then.

Other Components Affected (if any)

Not Applicable.
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FCC Regenerator F32024 BACT Analysis

SO2 BACT Options (FCC Regenerator ¥32024)

Option 1: Catalyst Additives

Description of Option 1: SO Reducing Additives work by a variety of different
mechanisms to capture SOz in the regenerator releasing the sulfur as HzS in the reactor.
The SO2 reducing additive is blended in the FCC catalyst in small amounts in order to
change the sulfur balance, carrying the sulfur oxides back to the riser, where they are
reduced to HoS and can be sent to sulfur recovery.

Option 2 Title: Wet Gas Scrubber

Description of Option 2: There are several different types of wet scrubbing apparatus
available. In each case, a water spray is introduced into the exhaust stream, resulting in
the cooling and condensing of organic material. The water vapor condenses onto the
organic aerosol which then becomes large enough to settle or be removed by cyclonic
collectors, filters, or mist eliminators.

The different types of wet scrubbers include:

e Multiple Spray Chambers (usually three to five chambers in series) with a final
demisting zone where a high speed centrifugal fan removes droplets;

e Combination Packed Tower and Cyclonic Collector; and

e Wet scrubbers.

Multiple spray chambers, packed towers, and wet scrubbers rely mainly on mass transfer
(where gaseous components are dissolved in liquid) and on inertial impaction as removal
mechanisms. Wet scrubbers typically obtain an efficiency rate comparable to ESPs, 95%
or greater. Typical BACT determination found for wet gas scrubber controls was
considered 25 ppm SO; on a 365 day average basis.

Option 3: FCCU Feed Hydrotreating

Description of Option 3: Feed Hydrotreating removes sulfur from the FCC unit feed
which in turn lowers FCCU precipitator emissions. Feedstock is processed through the
hydrocracking unit and gas oil desulfurization prior to being sent to the FCC.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.
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FCC Regenerator F32024 BACT Analysis

Option 1: Catalyst Additives — Technically Feasible
Chevron currently uses SO, Reducing Additives in the FCC to reduce emissions. A
review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database for FCC

regenerators revealed that this operation has been considered BACT for these emission
sources.

Option 2: Wet Gas Scrubber - Technically Feasible
A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC) database for FCC
regenerators revealed that this operation is considered BACT for these emission sources.

Option 3: FCCU Feed Hydrotreating — Technically Feasible
Chevron currently uses Feed Hydrotreating in combination with Catalyst Additives to
reduce FCC SO» emissions.

Economic Feasibility

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This resuits in a “dollar per ton” effectiveness value used in the
economic feasibility analysis.

Chevron currently uses SO2 Reducing Additives in the FCC to reduce emissions. Chevron’s limit
is 25 ppm SO: on a 365 day rolling average. Therefore no further reductions in SO, could be
expected by installing a wet gas scrubber.
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FCC Regenerator F32024 BACT Analysis

NOx BACT Options (FCC Regenerator F32024)

Option 1: Feedstock Hydrotreatment

Description of Option 1: Hydrotreatment lowers FCC NOx emissions by reducing the
total and basic nitrogen content of the feed. Feedstock is processed through the
hydrocracking unit and gas oil desulfurization prior to being sent to the FCC.

Option 2: Catalyst Additives

Description of Option 2: There are two types of catalyst additive that can operate in an
FCC to reduce NOx emissions. The first type is a NOx adsorbing catalyst and the second
is a low NOx promoter. The second type of additive, such as DeNOX, can be added
directly in the promoted inventory and does not require substitution of the platinum
promoter. The catalyst additive reduces NOx emissions either by promoting the direct
reaction of NO and CO or by acting on the nitrogen intermediates that lead to NOx
formation.

Option 3: Selective Catalytic Reduction (SCR)

Description of Option 3: SCR is a post-combustion, flue gas treatment technology that
uses ammonia as a reagent to reduce NOx to molecular nitrogen and water in the
presence of a metal oxide catalyst. The chemical reactions involved in the SCR process
are:

4NO+4NH3+0; = 4N2+6H0
6NO;+8NH3; = 7N+ 12H,0

Catalyst performance is optimized when oxygen level in the exhaust gas stream is above
2 to 3 volume percent. Due to advances in catalyst design, commercial applications of
this technology can now operate over an extended temperature range. Precious metal
catalysts, such as platinum, can promote oxidation at temperatures as low as 350°F, and
zeolite catalysts can operate up to 1,000°F. SCR systems can achieve NOx reduction
efficiencies of up to 90 % and reliable NOx emission levels of about 0.0125 Ib/MMBtu.
To implement SCR control, ammonia (NHj) storage and handling systems must be
installed. Careful control of the ammonia injection and operating parameters must be
maintained to limit NH3 “slip” (emissions of unreacted ammonia) and maintain desired
NOx reduction.

Option 4: Low Temperature Oxidation (LoTox)

Description of Option 4: The Low Temperature Oxidation (LoTox) System is a NOx
removal system that injects ozone into the flue gas stream to oxidize insoluble NOx to
soluble oxidized compounds. Ozone is produced on site and on demand by passing
oxygen through an ozone generator. LoTOx is a low temperature system; therefore, it
does not require heat input to maintain operational efficiency or to prevent the "slip" of
treatment chemicals, such as ammonia, as is common with SCR and SNCR systems.
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FCC Regenerator ¥32024 BACT Analysis

Ozone is produced in response to the amount of NOx present in the flue gas generated by
the process. The low operating temperature allows stable and consistent control
regardless of variation in flow, load or NOx content. Ozone rapidly reacts with insoluble
NO and NO2 molecules to form soluble N2Os. The species N2Osis highly soluble and
will rapidly react with moisture in the gas stream to form nitric acid. The conversion of
NOx into the aqueous phase in the scrubber is rapid and irreversible, allowing nearly
complete removal of NOx. The nitric acid, along with unreacted N>Osnitrous acid formed
by reaction of NO; with water, can be easily scrubbed out of the gas stream in a wet
scrubber with water or neutralized with a caustic solution. LoTox systems can achieve a
NOx reduction efficiency of 90% or more.

Technical Feasibility

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Feedstock Hydrotreatment — Technically Feasible

The use of Hydrotreatment is a technically feasible control option and has been
confirmed in a review of EPA’s RBLC database. Chevron currently has this control
option in place.

Option 2: Catalyst Additives — Technically Infeasible

The use of catalyst additives is a technically feasible control option and has been
confirmed in a review of EPA’s RBLC database. Chevron conducted extensive trials
with catalyst additives in Salt Lake as part of its NSR Consent Decree with EPA and
found no effect on NOx emissions.

Option 3: SCR - Technically Feasible
The use of SCR is a technically feasible control option and has been confirmed in a
review of EPA’s RBLC database.

Option 4: LoTox — Technically Feasible

Although a relatively new technology, LoTox has been implemented in practice for
several FCCUs, which was confirmed in a review of EPA’s RBLC database. BACT for
this technology has been set at 40 ppm per 365 day rolling average.

Economic Feasibility

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. Currently Chevron has a 59 ppm 365 day rolling average limit at
its FCC for NOx. In practice however, Chevron’s NOx for 2016 and 2017 averaged 17 and 13
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FCC Regenerator F32024 BACT Analysis

ppm respectively. Typical BACT for new installations utilizing SCR’s or LoTox technology is
40 ppm on a 365 day basis. The cost effectiveness calculations for installing SCR on FCC
Regenerator F32024 were based upon EPA’s Air Pollution Cost Control Manual?. The estimated
capital cost of installing an SCR at the FCC is based on the installation of a similar unit at a
Chevron facility in California adjusted for unit size and inflation. The cost for Low-Tox
installation is based on broad industry averages and does not represent a Chevron Salt Lake
specific installation. Additional engineering would be required to understand all additional costs
associated with a local installation. The following table presents the economic feasibility analysis
for SCR and LoTox on FCC Regenerator F32024.

2 EPA Air Pollution Cost Control Manual, 6" ed, EPA 452/B-02-001, Section 4.2,
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Summary of NOx Costs for FCCU

Emission Point Number SCR LoTox
COSTS:

Total Installed Cost ( TIC ) 30,774,086 | $ 11,165,092

Annual Operating Costs 367,464 | $ 631,874
— Capital Recovery Factor (10%, 20 yr life)

Annualized Total Capital Investment 3,614,712 $ 1,311,447
Total Annual Costs 3,982,176 | $ 1,943,322
PTE NOx Emissions, Tons/Yr 50.0 50.0
SCR NOx Emissions, Tons/Yr 27.3 27.3
NOx Reduction, Tons/Yr 227 227
NOx Cost Effectiveness, $/ton reduced 175,426 | $ 85,609
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FCC Regenerator ¥32024 BACT Analysis

As identified in the table, the NOx cost effectiveness for SCR installation is $175,426 per ton of
NOx abated. The NOx cost effectiveness for LoTox installation is $85,609 per ton of NOx
abated. Therefore, Chevron considers the installation of SCR and LoTox for the FCC as
economically unreasonable for the purposes of PM2.5 ambient air quality attainment.

Chevron already fully hydrotreats the FCC feed to reduce emissions, so no cost effectiveness
analysis is needed for that existing technology.

It is important to note that emissions of PMa2s precursors do not correlate directly to emissions of
PMas. Given the identity of the PMs 5 precursors, one might assume at first glance that the
photochemically produced part of PMa s could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PM2 5 sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM 5 secondary
aerosols occurs when the ratios among NOx, VOC, and SOz precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
acrosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM; 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PM2 s $/ton cost effectiveness. Moreover, NOx and SO; emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM:2s concentrations in the relevant
nonattainment areas. Therefore, the actual PM2 s $/ton cost effectiveness may be much larger
than the values reported here.

Implementation Schedule

Chevron currently fully hydrotreats the FCC feed to control emissions of the FCC Regenerator
F32024.

The installation of SCR and LoTox is deemed economically unreasonable and so an
implementation schedule is not required. However, it is important to note that the installation of
SCR would require a process unit shutdown in order to perform the work necessary. Thus, the
earliest possible time to complete SCR installation would be at the next scheduled major refinery
unit turnaround requiring shutdown of the FCC, assuming that the engineering and procurement
required could be completed by then.

Other Components Affected (if any)

In addition to being economically unreasonable, the use of SCR has other substantial
Environmental and Energy Impacts. The environmental issues include:

Use of ammonia reagent, with associated storage, shipping and handling risks;
Handling and disposal of a degenerated catalyst as a new waste stream;

Ammonia slip emissions from the system represent a new pollutant emission;
Ammonium salt precipitates may increase PM10 and visible plume emissions. and
Negative energy impacts for SCR operation.
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FCC Regenerator F32024 BACT Analysis

SCR Ammonia Handling Risks

SCR systems typically use either anhydrous ammonia (NH3 gas) or aqueous ammonia (NHs in
solution) as the active reagent. Aqueous ammonia reagent is the preferable option due to
minimal risks associated with storage and handling compared to anhydrous ammonia. Process
design considerations can include abatement approaches as well as mitigation and contingency
plans to anticipate and avoid potential incidents.

SCR Catalyst and Hazardous Waste Generation

SCR processes generate a solid chemical waste in the form of spent catalyst that requires
treatment and disposal. Since sulfur dioxide will be present in exhaust from the refinery fuel
gas-fired units, SCR catalyst fouling is expected to occur at a faster rate than at natural gas-fired
installations. Sulfur compounds accelerate catalyst replacement, because fouling generally
occurs due to the formation of ammonium bisulfate salts by reaction between SO, and ammonia
in the catalyst bed. Accumulation of fine solids on the catalyst surfaces accelerates the
deterioration of the catalyst, and results in increased pressure drop, reduced efficiency, and more
frequent replacement. Upon replacement, the spent catalyst material must be packaged and
safely disposed as hazardous waste.

Industry experience with SCR systems at both utility electric generating stations and refineries
indicate that the removal and replacement operations can be conducted safely, with insignificant
risk to the environment.

SCR Ammonia Slip

Experience indicates that simultaneous, reliable control of ammonia slip (reagent that passes
through unreacted) below 10 ppmv, and NOx concentrations below 10 ppmv in the exhaust
stream is difficult over the range of operating conditions that occur at a refinery unit.

When SCR catalyst is new and activity is highest, operability is best and the ammonia injection
rate can be set to near-stoichiometric levels. As the catalyst ages, its activity decreases. To
continuously meet NOx emission limits, the ammonia injection rate must be increased to
counteract the less efficient catalyst.

SCR Secondary Byproduct — PM o

Under certain conditions, higher injection rates for ammonia reagent to achieve lower NOx outlet
concentrations have been shown to promote formation of secondary particulate, and the
phenomenon can be more pronounced as ammonia slip increases. A prime cause of “secondary
PM10” formation is the sulfur content in fuel. SCR catalysts effectively oxidize the SO»
normally present in refinery gas fired heater exhaust to sulfite (SO3) and sulfate (SO4). The
S03/S04 species react with excess ammonia to create extremely fine ammonium bisulfate salt
particles that are emitted in the form of secondary PM 10 and opacity plumes.
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FCC Regenerator F32024 BACT Analysis

SCR - Energy Impact

In addition to the environmental impacts, there are energy impacts associated with SCR
primarily due to increased system pressure drop caused by the SCR catalyst bed. The pressure
drop results in elevated back-pressure in the heater, thus increasing its heat rate and electric
demand from the burner fan. The EPA has investigated various systems (Alternative Control
Techniques Document) and found that the typical efficiency loss due to pressure drop
requirements of the SCR catalyst reactor bed is typically 5 to 15% of heat output.
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FCC Regenerator F32024 BACT Analysis

Results of Analysis

The results of the FCC Regenerator F32024 BACT Analysis are summarized in the following
table.

Pollutant Control Option Techn(l‘c(z;lsl/);::)aamble Cost I?;t/‘ttag::)v eness BACT Selected
Proper ESP
PM3s Wet Gas Scrubber Yes $72,371/ton Design and
Operation
SO2 Reducing
No emission Additives
SO, Wet Gas Scrubber Yes reduction
FCC Feed
Hydrotreatment
Selective
Catalytic Yes $175,426/ton
NOx Reduction (SCR) . FCC Feed
Low Temperature Hydrotreatment
Oxidation Yes $85,609/ton
(LoTox)

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For the FCC
Regenerator F32024, Chevron proposes to comply with the existing and future emission
limitations and monitoring requirements of NSPS Subpart J and MACT Subpart UUU, and the
requirements of the Consent Decree.

The table below summarizes the proposed emission limits and monitoring requirements.

Pollutant Source Proposed Emission Limit ProPos?d
Monitoring
1 1b Filterable PM/1,000 Ib
Coke Burn and no more than Continuous
PMio/PMa s one 6-minute period per hour Opacity Monitor
greater than 30% Opacity
FCC
50 Tons/Year Continuous
SO, Regeneralor | 55 ppmvd @0% 0, (12 Month) | OIS,
F32024 50 ppmv @0% O:(7 day) on Mo
100 Tons/Year Continuous
NOx 57.8 ppmvd @0% O, (365 Day) Emission Monitor
106.3 ppmv @0% O, (7 day)
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Selected Refinery Heaters and Boilers BACT Analysis

. Site and Company/Owner Name

Chevron Products Company (Chevron) Salt Lake Refinery (Salt Lake Refinery).

. Description of Facility:

Please reference Boiler 1 F11001, Boiler 2 F11002, and Boiler 4 F11004 BACT analysis
previously submitted for a full description of the facility.

. Recent Permitting Actions (if any):

Boiler #6 F11006 was started up in 2010 with controls deemed to be BACT. Boiler #5
F11005 has identical controls to Boiler #6.

. Changes from Previous Submittal, Current Emissions, and Selection Summary
(Selected Refinery Unit Heaters)

For the purposes of this BACT analysis, Chevron has analyzed emissions from selected
heaters at the facility, including heaters not included in the initial BACT analysis. The
Crude Unit Heaters, which share a common stack and are analyzed together here, are the
largest furnaces in the plant and currently utilize LNB (combined 245.1 MMBTU/hr
firing). The Alkylation Furnace (F36017 — 105.4 MMBTU/hr) and the Coker Furnace
(F70001 — 139.2 MMBTU/hr) are the largest furnaces on site not using LNB or ULNB
burners. The FCC Unit Furnace (F32021 — 48.2 MMBTU/hr) was selected as a typical
smaller furnace that does not have LNB or ULNB installed. Finally boilers #5 and #6
were included (F11005, F11006 — 171 MMBTU/hr). Conducting the BACT analysis on
these furnaces at the refinery will yield an appropriate range and provide the most cost
effective $/ton emission reductions for all fuel fired furnaces.

In addition, XRG Technologies was retained by Chevron to evaluate the current NOx
levels in each furnace, the maximum achievable emission reductions attainable in each
furnace, as well as provide an initial estimate for the cost of installing each technology in
the refinery. This budgetary estimate, which was updated based on refinery experience
with similar projects, formed the basis of the $/ton calculations included in this report.

Chevron has used the current Potential-To-Emit (PTE) emissions from the heaters in this

analysis as required by the Department of Air Quality. PTE emissions for the heaters are
presented in the following table.
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Selected Refinery Heaters and Boilers BACT Analysis

PTE Emissions (tons/year)

Furnace PMy | PM,s | SOz | NOx | VOC | NH;
F11005 46 | 46 | 6.1 | 300 | 34 | 20
F11006 46 | 46 | 61| 300 | 34 | 20
F21001/F21002 | 6.6 | 6.6 | 87 | 464 | 48 | 28
F32021 13 ] 1.3 [ 1.7]359 ] 09 | 0.6
F36017! 29 | 29 | 38| 573 | 2.1 1.2
F70001 38 | 38 |50 737 (27 | 16

1: F36017 excludes Alky polymer burn

5. Emission Information / Discussion

PTE emissions for the refinery heaters were calculated based on the maximum fired
burner duty for the heaters and the following emission factors:

NOx — Values from Stack Emission Testing or estimates based on XRG Study.

VOC, PMjo and PM3 5 — Emission factors from AP-42 Table 1.4.2.

NH3 — Development and Selection of Ammonia Emission Factors, August 1994,

Table 7.4.

SO; — Based on 1228 Btu/SCF refinery fuel gas HHV and total allowable H»S in

fuel gas.
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Selected Refinery Heaters and Boilers BACT Analysis

PMio and PMaz.s BACT Options

Option 1: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the heaters
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low PM emission levels. Additionally, effective
combustion controls avoid fuel-rich conditions that may promote soot formation. Good
combustion efficiency relies on both hardware design and operating procedures. Air and
fuel flow rates should be limited to vendor specifications to achieve satisfactory fuel
efficiency and emission performance.

Option 2: Post Combustion Particulate Matter Control - Wet Gas Scrubber or Electrostatic
Precipitator (ESP)

Description of Option 2: The use of a wet gas scrubber involves a water spray
introduced into the furnace exhaust stream, resulting in the cooling and condensing of
organic material. The water vapor condenses onto the organic aerosol which then
becomes large enough to settle or be removed by cyclonic collectors, filters, or mist
eliminators. Wet scrubbers typically obtain an efficiency rate comparable to ESPs of
95% or greater.

ESPs use an electrostatic field to charge particulate matter contained in the gas stream.
These charged particles then migrate to a grounded collecting surface. The surface is
vibrated or rapped periodically to dislodge the particles, and the particles are then
collected in a hopper in the bottom of the unit. The control efficiency for ESPs can range
from at least 70 to 93% removal efficiency.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas in their refinery furnaces and utilizes good
combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired heaters and boilers revealed that proper burner design and
operation is considered BACT for these emission sources.

Option 2: Post Combustion Particulate Matter Control — Technically Infeasible

A review of the EPA’s RBLC database for process gas fired heaters and boilers revealed
that refinery sources listed did not use any post-combustion PM control device to meet
BACT standards. Generally, the approved BACT technologies included use of “clean”
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Selected Refinery Heaters and Boilers BACT Analysis

fuels. Due to the relatively high velocity and volumetric flow rate of the exhaust gas, any
type of post-combustion particulate matter control is not technically warranted for
refinery fuel fired furnaces.

Economic Feasibility:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an implementation
schedule is not applicable.

Other Components Affected (if any)

Not Applicable.
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SO2 BACT Options

Option 1: Use of Low Sulfur Refinery Fuel Gas

Description of Option 1: The refinery gas sulfur content is dependent on the efficiency
and design parameters of amine scrubbers and other equipment in the SRUs. The
refinery fuel gas HzS content is currently limited by the requirements of NSPS Ja and
constitutes a low sulfur fuel that will result in minimal SO, emissions from the refinery
heathers and boilers.

Option 2: Flue Gas Desulfurization (FGD)

Description of Option 2: FGD is commonly used to control SO from solid fuel-
combustion, such as coal. FGD technology is based on a variety of wet or dry scrubbing
processes. It has demonstrated control efficiencies of up to 80 percent on coal-fired
systems; however, FGD has not been commercially accepted in practice for gas-fired
sources.

Option 3 - Title: Wet Gas Scrubber

Description of Option 3: The use of a wet gas scrubber involves a water spray
introduced into the furnace exhaust stream, resulting in the cooling and condensing of
organic material. The water vapor condenses onto the organic aerosol which then
becomes large enough to settle or be removed by cyclonic collectors, filters, or mist
eliminators.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Use of Low Sulfur Refinery Fuel Gas — Technically Feasible

Chevron currently combusts only low sulfur fuel gas in their refinery furnaces. A review
of EPA’s RBLC database for process gas fired heaters and boilers revealed that the use of
low sulfur fuel gas is considered BACT for these emission sources.

Option 2 Title: Flue Gas Desulfurization (FGD) - Technically Infeasible

FGD has not been commercially accepted in practice for gas-fired sources. As such, a
review of EPA’s RBLC database for process gas fired heaters and boilers revealed that
FGD has not been used for refinery furnaces to meet BACT. Due to the fact that this
technology has not been demonstrated in practice for refinery furnaces largely due to
operational complexity of such systems, this technology is deemed technically infeasible.
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Option 3: Wet Gas Scrubber — Technically Infeasible

As previously identified, a review of the EPA’s RBLC database for process gas fired
heaters and boilers revealed that refinery sources listed did not use any post-combustion
wet gas scrubbers to meet BACT standards. Generally, the approved BACT technologies
included use of “clean” fuels. Due to the relatively high velocity and volumetric flow
rate of the exhaust gas, any type of post-combustion SO> control is not technically
warranted for refinery fuel fired furnaces.

Economic Feasibility:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery furnaces and therefore an economic feasibility analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery furnaces and therefore an economic feasibility analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes low sulfur fuel gas which is the only technically feasible
control option for refinery furnaces and therefore an implementation schedule is not applicable.

Other Components Affected (if any)

Not Applicable.
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NOx BACT Options

Option 1: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the heaters
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low NOx emission levels. Good combustion
efficiency relies on both hardware design and operating procedures. Air and fuel flow
rates should be limited to vendor specifications to achieve satisfactory fuel efficiency and
emission performance. Chevron currently has air preheat for these heaters and if any
other option is chosen a more detailed cost analysis will need to be performed.

Option 2: Ultra Low NOx Burners (ULNB)

Description of Option 2: ULNBs, the “next generation” burner after the Low NOx
Burners (LNBs), alter the air to fuel ratio in the combustion zone by staging the
introduction of air to promote a “lean-premixed” flame and by means of an internal flue
gas recirculation. This results in lower combustion temperatures and reduced NOx
formation. This option is a feasible control for refinery process heaters and boilers;
However, it is important to note that the use of air pre-heat with heaters will increase
NOx emissions slightly.

Option 3: Selective Catalytic Reduction (SCR)

Description of Option 3: SCR is a post-combustion, flue gas treatment technology that
uses ammonia as a reagent to reduce NOx to molecular nitrogen and water in the
presence of a metal oxide catalyst. The chemical reactions involved in the SCR process
are:

4NO+4NH3+0:, =2 4N2+6H0
6NO+8NH; =2 7N2+12H:0

Catalyst performance is optimized when oxygen level in the exhaust gas stream is above
2 to 3 volume percent. Due to advances in catalyst design, commercial applications of
this technology can now operate over an extended temperature range. Precious metal
catalysts, such as platinum, can promote oxidation at temperatures as low as 350°F, and
zeolite catalysts can operate up to 1,000°F. SCR systems can achieve NOx reduction
efficiencies of greater than 90 % and reliable NOx emission levels of about 0.006
Ib/MMBtu. To implement SCR control, ammonia (NH3) storage and handling systems
must be installed. Careful control of the ammonia injection and operating parameters
must be maintained to limit NH3 “slip” (emissions of unreacted ammonia) and maintain
desired NOx reduction.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
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technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and

engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas in their refinery furnaces and utilizes good
combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired heaters and boilers revealed that proper burner design and
operation is considered BACT for these emission sources.

Option 2: Ultra Low NOx Burners (ULNB) — Technically Feasible
The use of ULNB is a technically feasible control option and has been confirmed in a
review of EPA’s RBLC database for refinery heaters and boilers.

Option 3: SCR - Technically Feasible

The use of SCR is a technically feasible control option and has been confirmed in a
review of EPA’s RBLC database for specific refinery heaters and boilers. However, due
to ammonia slip SCR should not be considered technically feasible for control of PM3 .

Economic Feasibility:

The economic impact incurred by the use of a pollution control alternative is measured as cost
effectiveness. Cost effectiveness is the value obtained by dividing the annual tons of pollutant
controlled into the annual cost. This results in a “dollar per ton” effectiveness value used in the
economic feasibility analysis. The cost effectiveness calculations for installing ULNB as well as
SCR on the selected refinery heaters were based upon EPA’s Air Pollution Cost Control Manual'
as well as Chevron’s adjustment of a budgetary quote from XRG Technologies. Based on a
review of past BACT determinations the analyses are based on a post-control emission rate of
0.01 Ib/MMBtu for ULNB and 0.006 Ib/MMBtu for SCR for new installations. XRG
Technologies was retained to determine what emission rates are technologically feasible for
retrofit. Factors such as physical size of the firebox, potential flame patterns and tube
infringement, air preheat, and current performance were taken into consideration. The results are
presented in the table below for each furnace and boiler:

Furnace ULNB NOx SCR NOx
(Ib/MMBTU HHYV) (Ib/MMBTU HHYV)
F11005 0.018 0.011
F11006 0.018 0.011
F21001/F21002 0.036 0.009
F32021 0.040 0.009
F36017 0.036 0.014
F70001 0.030 0.013

1 EPA Air Pollution Cost Control Manual, 6™ ed, EPA 452/B-02-001, Section 4.2.
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The following tables present the economic feasibility analysis for ULNB installation as well as
SCR installation for selected heaters and boilers at the refinery.
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Summary of ULNB Costs for Selected Refinery Heaters and Boilers

Emission Point Number F11005 F11006 F21001 & 2 F32021 F36017 F70001
Service Boiler #5 Boiler #6 Crude Unit Heaters | FCC Unit Heater | Alky Unit Heater | Coker Unit Heater
Size (MMBtu/hr-HHV) 171.0 171.0 245 .1 48.2 105.4 139.2
COSTS:

Total Installed Cost ( TIC ) $ 3,242,230 | § 3,710,280 | § 3,025,229 | $ 2,131,601 { $ 2,710,159 | $ 4,054,313

Annual Operating Costs $ - | - |$ - |3 - |8 - |s -

Capital Recovery Factor (10%, 10 yr life)

Annualized Total Capital Investment $ 527,657 | $ 603,830 | $ 492,341 | $ 346,907 | $ 441,065 | $ 659,819
Total Annual Costs $ 527,657 | $ 603,830 | $ 492,341 | § 346,907 | $ 441,065 | $ 659,819
PTE NOx Emissions, Tons/Yr 26.2 26.2 56.3 37.9 63.7 81.9
SCR NOx Emissions, Tons/Yr 13.8 13.8 385 8.5 16.6 18.5
NOx Reduction, Tons/Yr 12.4 12.4 17.7 29.3 471 63.4
NOx Cost Effectiveness, $/ton reduced $ 42,442 | $ 48,569 | $ 27,763 | $ 11,828 | $ 9,356 | § 10,412
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As identified in the table, the NOx Cost effectiveness for ULNB installation ranges from $9,356
to $48,569 per ton of NOx abated. This is based on an estimate of the costs to install ULNB at
these heaters. The costs above assume that a retrofit is possible. A complete constructability
review with burner modeling must be done to determine feasibility. Additional detailed
engineering would be required for these heaters to understand all additional costs including
potential furnace modifications or upgrades as well as piping and fuel gas system modifications.
The installation cost also includes a CEM installation. At this cost effectiveness, Chevron
considers the installation of ULNB for heaters and boilers not already equipped with ULNB as
economically unreasonable for the purposes of PM2 5 ambient air quality attainment.

It is important to note that emissions of PM s precursors do not correlate directly to emissions of
PMa:s. Given the identity of the PMa s precursors, one might assume at first glance that the
photochemically produced part of PMa.s could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PM s sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PM: s secondary
aerosols occurs when the ratios among NOx, VOC, and SO; precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PM2 s $/ton cost effectiveness. Moreover, NOx and SO; emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PM> 5 concentrations in the relevant
nonattainment areas. Therefore, the actual PM2.s $/ton cost effectiveness may be much larger
than the values reported here.
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Summary of SCR Costs for Selected Refinery Heaters

Emission Point Number F11005 F11006 F21001 & 2 F32021 F36017 F70001
Service Boiler #5 Boiler #6 Crude Unit Heaters | FCC Unit Heater | Alky Unit Heater | Coker Unit Heater
Size (MMBtu/hr-HHV) 171.0 171.0 2451 48.2 105.4 139.2
COSTS:

Total Installed Cost ( TIC) $ 7,091,625 [ $ 7,091,625 | $ 12,434,639 | $ 11,633,933 [ $ 13,654,592 | $ 10,546,718

Annual Operating Costs 3$ 356,891 | $ 356,891 | $ 547,717 | $ 517,404 | § 580,588 | $ 625,096

Capital Recovery Factor (10%, 20 yr life)

Annualized Total Capital Investment $ 832,979 | $ 832,979 | $ 1,460,568 | $ 1,366,517 | $ 1,603,863 | $ 1,238,813
Total Annual Costs 3 1,189,870 { $ 1,189,870 | $ 2,008,285 | $ 1,883,921 | $ 2,184,451 | § 1,863,909
PTE NOx Emissions, Tons/Yr 30.0 30.0 56.3 37.9 63.7 81.9
SCR NOx Emissions, Tons/Yr 6.9 6.9 9.9 1.9 6.4 8.2
NOx Reduction, Tons/Yr 231 23.1 46.4 35.9 57.3 73.7
NOx Cost Effectiveness, $/ton reduced $ 51,580 | $ 51,580 | $ 43,304 | $ 52,428 | $ 38,098 | $ 25,293
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As identified in the table, the NOx Cost effectiveness for SCR installation ranges from $25,293
to $52,428 per ton of NOx abated. This is based on an estimate of the costs to install ULNB at
these heaters. A complete constructability review with burner modeling must be done to
determine feasibility. Additional detailed engineering would be required for these heaters to
understand all additional costs including potential metallurgy upgrades as well as piping and fuel
gas system upgrades. The installation cost also includes a CEM installation. Therefore, Chevron
considers the installation of ULNB for heaters and boilers not already equipped with ULNB as
economically unreasonable for the purposes of PM» s ambient air quality attainment.

It is important to note that emissions of PMa s precursors do not correlate directly to emissions of
PM;;s. Given the identity of the PM; 5 precursors, one might assume at first glance that the
photochemically produced part of PM, 5 could be controlled simply by decreasing emissions of
precursors. In actuality, however, formation of PM, s sulfate, nitrate, and organic-carbon
particles does not depend linearly on their precursors. Minimum formation of PMa2 s secondary
aerosols occurs when the ratios among NOx, VOC, and SO precursors are least favorable for
photochemical interactions. Regrettably, however, the ratios least favorable for secondary
aerosol formation are not necessarily optimal for control of ozone formation. Thus, the $/ton of
PM: 5 precursor calculated in the economic feasibility analyses cannot be assumed to translate
directly to PMz s $/ton cost effectiveness. Moreover, NOx and SO» emissions from Chevron Salt
Lake Refinery sources do not significantly contribute to PMa s concentrations in the relevant
nonattainment areas. Therefore, the actual PMa.s $/ton cost effectiveness may be much larger
than the values reported here.

Implementation Schedule:

The installation of ULNB and SCR is deemed economically unreasonable and so an
implementation schedule is not required. However, it is important to note that the installation of
either ULNB or SCR would require a process unit shutdown in order to perform the work
necessary. Thus, the earliest possible time to complete ULNB or SCR installation would be at
the next scheduled refinery turnaround at each individual unit. This assumes that that the
engineering and procurement required could be completed by then.

Other Components Affected (if any):

In addition to being economically unreasonable, the use of SCR has other substantial
Environmental and Energy Impacts. The environmental issues include:

Use of ammonia reagent, with associated storage, shipping and handling risks;
Handling and disposal of a degenerated catalyst as a new waste stream;

Ammonia slip emissions from the system represent a new pollutant emission;
Ammonium salt precipitates may increase PM 10 and visible plume emissions; and
Negative energy impacts for SCR operation.

SCR Ammonia Handling Risks

SCR systems typically use either anhydrous ammonia (NH3 gas) or aqueous ammonia (NH3 in
solution) as the active reagent. Aqueous ammonia reagent is the preferable option due to
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Selected Refinery Heaters and Boilers BACT Analysis

minimal risks associated with storage and handling compared to anhydrous ammonia. Process
design considerations can include abatement approaches as well as mitigation and contingency
plans to anticipate and avoid potential incidents.

SCR Catalyst and Hazardous Waste Generation

SCR processes generate a solid chemical waste in the form of spent catalyst that requires
treatment and disposal. Since sulfur dioxide will be present in exhaust from the refinery fuel
gas-fired units, SCR catalyst fouling is expected to occur at a faster rate than at natural gas-fired
installations. Sulfur compounds accelerate catalyst replacement, because fouling generally
occurs due to the formation of ammonium bisulfate salts by reaction between SO» and ammonia
in the catalyst bed. Accumulation of fine solids on the catalyst surfaces accelerates the
deterioration of the catalyst, and results in increased pressure drop, reduced efficiency, and more
frequent replacement. Upon replacement, the spent catalyst material must be packaged and
safely disposed as hazardous waste.

Industry experience with SCR systems at both utility electric generating stations and refineries
indicate that the removal and replacement operations can be conducted safely, with insignificant
risk to the environment.

SCR Ammonia Slip

Experience indicates that simultaneous, reliable control of ammonia slip (reagent that passes
through unreacted) below 10 ppmv, and NOx concentrations below 10 ppmv in the exhaust
stream is difficult over the range of operating conditions that occur at a refinery unit.

When SCR catalyst is new and activity is highest, operability is best and the ammonia injection
rate can be set to near-stoichiometric levels. As the catalyst ages, its activity decreases. To
continuously meet NOx emission limits, the ammonia injection rate must be increased to
counteract the less efficient catalyst.

SCR Secondary Byproduct — PM g

Under certain conditions, higher injection rates for ammonia reagent to achieve lower NOx outlet
concentrations have been shown to promote formation of secondary particulate, and the
phenomenon can be more pronounced as ammonia slip increases. A prime cause of “secondary
PM10” formation is the sulfur content in fuel. SCR catalysts effectively oxidize the SO»
normally present in refinery gas fired heater exhaust to sulfite (SO3) and sulfate (SO4). The
S03/SO4 species react with excess ammonia to create extremely fine ammonium bisulfate salt
particles that are emitted in the form of secondary PM 10 and opacity plumes.

SCR ~ Energy Impact

In addition to the environmental impacts, there are energy impacts associated with SCR
primarily due to increased system pressure drop caused by the SCR catalyst bed. The pressure
drop results in elevated back-pressure in the heater, thus increasing its heat rate and electric
demand from the burner fan. The EPA has investigated various systems (Alternative Control
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Techniques Document) and found that the typical efficiency loss due to pressure drop
requirements of the SCR catalyst reactor bed is typically 5 to 15% of heat output.
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Selected Refinery Heaters and Boilers BACT Analysis

VOC and NH3s BACT Options

Option 1 - Title: Proper Burner Design and Operation

Description of Option 1: Proper design of burner and firebox components in the heaters
will provide the proper air-to-fuel ratio, residence time, temperature, and combustion
zone turbulence essential to maintain low VOC and NH3 emission levels. Good
combustion efficiency relies on both hardware design and operating procedures. Air and
fuel flow rates should be limited to vendor specifications to achieve satisfactory fuel
efficiency and emission performance.

Technical Feasibility:

This step of the BACT analysis eliminates from consideration technically infeasible options, a
control technology is not considered technically feasible unless it is both available and applicable
according to the New Source Review Workshop manual. To be considered available, a
technology must have reached the licensing and commercial demonstration phase of its
development. Applicability is based on source-specific factors and physical, chemical, and
engineering principles that preclude safe and successful operation of a control option at a specific
location.

Option 1: Proper Burner Design and Operation — Technically Feasible

Chevron currently combusts only fuel gas in their refinery furnaces and utilizes good
combustion practices. A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC)
database for process gas fired heaters and boilers revealed that proper burner design and
operation is the sole BACT measure for emissions of VOC, CO, and NH; from refinery
fuel gas fired sources.

Economic Feasibility:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Approximate Cost:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an economic feasibility
analysis is not required.

Implementation Schedule:

As noted above, Chevron utilizes proper burner design and operation which is the only
technically feasible control option for refinery furnaces and therefore an implementation
schedule is not applicable.

Other Components Affected (if any)

Not Applicable.
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Results of Analysis

The results of the refinery heater and boiler BACT Analysis are summarized in the following

table.
Technically .
Pollutant Control Option Feasible Cost I;Ig«tac::)v eness SBIA (iT d
(Yes/No) 0 clecte
Proper Burner Demgn Yes NA Proper Burner
and Operation .
PMo/PM2 5 - Design and
Post Combustion N NA 0 i
Control (WGS or ESP) © peration
Use of Low Sulfur
Refinery Fuel Gas Yes NA Use of Low
SO, Flue Gas Sulfur Refinery
Desulfurization No NA Fuel Gas
Wet Gas Scrubber No NA
Proper Burner DeSIgn Yes NA
and Operation p B
NOx Ultra Low NOx Vs $9,356 — Do
Burners © 48,569/ton* Oe S;%:tii)nn
SCR Yes $24,755 - P
) $51,239/ton*
. Proper Burner
VOC/NH, | Proper Burner Design Yes NA Design and
and Operation .
Operation

* This is based on a modified budgetary estimate of the costs to install ULNB and SCR at these heaters and
boilers. Another more detailed cost estimate would be required for these heaters to understand all additional
costs including potential furnace upgrades and modifications, as well as piping and fuel gas system

upgrades.

Recommended Emission Limits and Monitoring Requirements

As a part of this BACT evaluation, Chevron has identified emission limitations and monitoring
methods that would be appropriate for each pollutant included in the analysis. For heaters
F21001 and F21002, Chevron recommends the hydrogen sulfide concentration limitations and
monitoring requirements of NSPS Subpart Ja. Chevron does not propose any emission limits or
monitoring for other pollutants, because SO; is the only pollutant for which Chevron has
installed emission controls and thus can monitor these emission rates.
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The table below summarizes the proposed emission limits and monitoring requirements.

Proposed Proposed
Pollutant Source Emission Limit Monitoring
Fuel gas H.S
concentration — .
Heater F21001 and Continuous H,S

S0 F21002 162 ppmv 3-hour Monitor
average, 60 ppmv
365-day average
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Christina King Chevron Products Company
HES Manager Salt Lake Refinery
685 South Chevron Way
North Salt Lake, Utah 84054
Tel 801 539 7200
Fax 801 539 7130

April 12, 2018

CERTIFIED MAIL
RETURN RECEIPT NO. 7015 3010 0000 6321 9240

Mr. Jon Black, Manager

Utah Department of Air Quality
P.O. Box 144820

195 North 1950 West

Salt Lake City, UT 84114-4820

Subject: Serious PM2.5 Nonattainment Area (NAA) State Implementation Plan (SIP)
Control Strategy — Ammonia BACT Requirement
Dear Mr. Black,

Chevron Products Company (Chevron) Salt Lake Refinery is providing the following in
response to the request for additional information regarding the Refinery’s Best Available
Control Technology (BACT) analysis submitted to UDAQ on April 26, 2017. Specificaily,
UDAQ requested “a list of emission units that emit ammonia in any amount and a BACT
analysis for each of these emission units.”

All emissions units at the Chevron Salt Lake Refinery that emit ammonia were identified and
a BACT analysis was included for each unit in Chevron’s April 26, 2017 submittal.

If you have any questions regarding the BACT analysis please contact Kaci Walker at (801)
539-7238.

Sincerely,

Cleistw &7

Christina King
Health, Environment, and Safety Manager






Background

SCAQMD's New Source Review (NSR) regulations require permit applicants to use
Best Available Control Technology (BACT) for new sources, relocated sources and
modifications to existing sources that may result in an emission increase of any
nonattainment air contaminant, any ozone depleting compound (ODC) or ammonia.
Regulation XIII-New Source Review also requires the Executive Officer to periodically
publish BACT Guidelines that establish the procedures and the BACT requirements for
commonly permitted equipment.

The BACT Guidelines are separated into parts for major polluting facilities and non-
major polluting facilities. A facility is a major polluting facility if it emits, or has the
potential to emit, a criteria air pollutant at a level that equals or exceeds the Regulation
XXX Title V emission thresholds. Major polluting facilities that are subject to NSR are
required by the Clean Air Act (CAA) to have the Lowest Achievable Emission Rate
(LAER). The federal CAA requirement for LAER is implemented through BACT in
the SCAQMD. The Part B BACT and LAER determinations for major polluting
facilities are only examples of past determinations that help in determining LAER for
new permit applications. The California Health & Safety Code (H&SC) Section 40405
defines state BACT similar to federal LAER and requires the application of BACT for
all new and modified permitted sources subject to NSR. For non-major polluting
facilities, minor source BACT (MSBACT) is as specified in Part D of the BACT
Guidelines and determined in accordance with state law at the time an application is
deemed complete. In updating Part D with new or more stringent MSBACT, SCAQMD
must follow a more rigorous process than for major polluting facilities, including a cost-
effectiveness analysis, notification of the public, presentation at a BACT Scientific
Review Committee (BACT SRC) meeting and Board approval. SCAQMD also follows
the criteria and process specified in H&SC Section 40440.11.

The BACT SRC was established as a standing committee by the Board on September 8§,
1995. The BACT SRC was intended to enhance the public participation process with
technical review and comments by a focused committee at periodic intervals, prior to
the updates of the BACT Guidelines. Staff is proposing the establishment of a Charter
that will provide BACT SRC members with an outline of the BACT SRC's mission,
goals and objectives, and membership.

Proposed Amendments to the BACT Guidelines

The proposed amendments are to update the Overview, Parts A, B, C and D and to add
Parts E and F of the BACT Guidelines to maintain consistency with recent changes to
SCAQMD rules and state and federal requirements. The proposed amendments will not
result in more stringent requirements than would otherwise occur. Therefore, it was not
necessary for staff to evaluate the achieved-in-practice status nor cost effectiveness of
the underlying technologies. The BACT SRC and other interested parties were
provided with a detailed description of the proposed amended BACT Guidelines at

2



scheduled public meetings on May 11, 2016, September 27, 2016 and November 9,
2016. The proposed amendments to the Guidelines were posted on the SCAQMD
website, and a 30-day public comment period commenced after the first two BACT
SRC meetings. Comments by BACT SRC members and the general public along with
staff responses are included in Attachment G.

Overview

The Overview consists of five chapters which provide an introduction to the BACT
Guidelines and a summary of how BACT is implemented in the SCAQMD. The
proposed amendments to the Overview section are primarily administrative in nature
and intended to update and clarify content. A summary of the proposed Overview
amendments is included in Attachment A with the complete proposed amended
Overview included in Attachment B.

Part A — Policy and Procedures for Major Polluting Facilities

Part A describes the policy and procedures for major polluting facilities and explains
what BACT is, why it is required, when it is required and how it is determined for major
polluting facilities. The proposed amendments to Part A are to maintain consistency
with existing and recent changes to SCAQMBD rules and state and federal requirements.
A summary of the proposed Part A amendments is included in Attachment A with the
complete proposed amended Part A included in Attachment B.

Part B - LAER/BACT Determinations for Major Polluting Facilities

Part B consists of three sections: Section I contains listings of LAER/BACT
determinations made by SCAQMD; Section II contains listings of LAER/BACT
determinations for equipment in other air districts; and Section Il contains listings of
emerging control technologies. The proposed Part B LAER/BACT determinations of
Section I are summarized below with the complete proposed determinations included in
Attachment C. The other portions of Section I, and Sections II and III, are not included
because they are not being updated.

Section I - SCAQMD LAER/BACT Determinations
Four new listings include “Flare, Oil and Gas Production” and three listings under “I.C.
Engine-Emergency, Compression Ignition with PM Trap”.

The new “Flare, Oil and Gas Production” listing is for a Flare Industries/Bekaert CEB
enclosed ground flare with clean enclosed burner rated at 27 MMBtu per hour. This
flare is operated by Linn Operating, Inc., for process gas disposal and is located in the
City of Brea. The flare was permitted with NOx, VOC and CO emission levels of 15
ppm, 10 ppm and 10 ppm, respectively, all corrected to 3% Oz, which are below current
BACT requirements for this type of flare. The flare commenced operation and was
source tested in early 2013 and has operated since that time. The source test showed the
flare complied with the NOx, VOC and CO emission limits. In addition, a similar 17
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MMBtu per hour flare by the same manufacturer has been included in the CARB BACT
Clearinghouse with the same emission limits.

The “1.C. Engine-Emergency, Compression Ignition with PM Trap” listings are for
three separate engines rated at 374 horsepower (hp), 755 hp and 2220 hp, all equipped
with a CARB-verified diesel particulate filter and certified to meet the applicable EPA
tier emission standards. These engines were permitted between 2011 and 2014 and
have operated since that time.

Part C — Policy and Procedures for Non-Major Polluting Facilities

Part C describes the policy and procedures for non-major polluting facilities and
explains what BACT is, why it is required, when it is required and how it is determined
for non-major polluting facilities. The proposed updates to Part C are to maintain
consistency with recent changes to SCAQMD rules and state and federal requirements.
A summary of the proposed Part C amendments is included in Attachment A with the
complete proposed amended Part C included in Attachment B.

Part D BACT Determinations for Non-Major Polluting Facilities

Part D consists of BACT determinations for minor sources which are determined in
accordance with state law at the time an application is deemed complete. The proposed
amendments to Part D are intended to maintain consistency with recent changes to
SCAQMD rules and state and federal requirements. The proposed amendments will not
result in more stringent requirements than would otherwise occur through rule
compliance. Therefore, it was not required for staff to evaluate the achieved-in-practice
status nor cost effectiveness of the underlying technologies. The proposed amendments
comply with the requirements of California H&SC Section 40440.11. The proposed
Part D BACT determinations are summarized below with the complete proposed
amended Part D included in Attachment D.

Boilers

Background

SCAQMD Rules 1146 and 1146.1, addressing emissions of oxides of nitrogen from
industrial, institutional, and commercial boilers, steam generators, and process heaters,
were most recently approved by the Board on November 1, 2013. These rules apply to
most gaseous fuel-fired boilers, steam generators and process heaters rated at greater
than 2,000,000 Btu per hour, with the exception of utility boilers, refinery boilers and
process heaters rated at greater than 40,000,000 Btu per hour, thermal fluid heaters and
sulfur plant reaction boilers.

Proposal
Updated NOx concentration emissions requirements and additional subcategories are

being proposed to the Boiler BACT listing to maintain consistency with the
requirements in Rules 1146 and 1146.1.
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Staff is recommending incorporating these limits into the BACT Guidelines now that
the compliance deadlines have passed and all NOx emission limits are now required by
these rules. Subcategories for “Propane Fired, > 2 MMBtu/hr and <20 MMBtu/hr,”
«“Natural Gas or Propane Fired, > 20 MMBtwhr and <75 MMBtw/hr,” “Natural Gas or
Propane Fired, = 75 MMBtwhr,” «Atmospheric Unit, = 2 and < 10 MMBtwhr,”
«Landfill Gas Fired, <75 MMBtwhr” and “Digester Gas Fired, <75 MMBtwhr” will

be added to the listing to maintain consistency with the definitions in Rules 1146 and
1146.1.

Portable Internal Combustion Engines

Background

The BACT Guidelines for portable compression ignition 1.C. engines reflect the federal
emission standards for non-road engines. EPA has established a multiple-tiered system
for the emission standards for non-road 1.C. engines, which includes portable engines.
The Tier 4 emission standards were introduced in 2004 and have been completely
phased in for most non-road engines as of January 1,2015. The current BACT
Guidelines list the Tier 2 and Tier 3 requirements for Compression Ignition engines.

Proposal

Staff is proposing to update the BACT Guidelines for portable 1.C. Engines to reflect
the requirements of the current Tier 4 standards. CARB adopted the same Tier 4
emission standards and schedule on December 7, 2005. These standards are only
applicable to the Compression Ignition subcategory of this listing and will not affect the
Spark Ignition engine requirements. However, until further notice, CARB has extended
the deadline of the Tier 4 Final requirements, which will now be subject to higher Tier 4
Interim emission levels and are being incorporated into the BACT Guidelines for
Portable, Compression—lgnition Engines 75 <HP < 175 and HP > 750. Final Tier 4
requirements will be added to NOx, NMHC, “NOx+NMHC”, CO and PM BACT
emission standards for all the other listed ratings of Compression-Ignition portable 1.C.
Engines. These updates are all current requirements in 40 CFR Section 10301 Subpart
B, 13 CCR Section 2420 et seq. and 17 CCR Section 93116.

Formatting changes in this BACT Listing were done to maintain consistency with the
new standards. Most notably, the previous «“NMHC+NOx” standard has been changed
to separate NOX and NMHC standards for three of the four HP rating categories.

Stationary, Emergency, Internal Combustion Engines

Background

The BACT guidelines for the subcategories “Compression Ignition, Fire Pumps” as well
as “Compression Ignition, Other” under the “I.C. Engine, Stationary, Emergency”
listing reflect the federal emission standards for non-road engines as well as the CARB
ATCM for Stationary Compression Engines 17 CCR Section 93115. As with the
portable engines, EPA has established a tiered system for stationary 1.C. engine
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emission standards, which was adopted into the CARB ATCM. Currently, all I.C.
engines rated greater than or equal to 50 HP and less than 750 HP are subject to the
Tier 3 emission standards. Engines under these two subcategories that are rated greater
than or equal to 750 HP are subject to the Tier 2 standards. In addition, these two
subcategories are both subject to the requirements of SCAQMD Rule 1470 that was last
amended on May 4, 2012. SCAQMD Rule 1470 sets emission standards for PM,
primarily limited to new engines located at or near sensitive receptors, and NOx +
NMHC and CO that are consistent with EPA and CARB’s tiered-emission standards.

Proposal
Staff is proposing to add “Compliance with Rule 1470” for NOx+NMHC and CO

emission standards to the subcategories “Compression Ignition, Fire Pumps,” and
“Compression Ignition, Other”. The current BACT listing already includes this
requirement for the PM emission standard. In addition, staff is Proposing to remove
outdated diesel fuel standards from the SOx emission standards for these two
subcategories. The current SOx standard required by SCAQMD Rule 431.2, which is
also currently listed, wil] remain.

Staff is also proposing to remove the outdated Tier 2 references under the NOx+NMHC
standard and leave the current Tier 3 standards for “Compression Ignition, Fire Pumps”.

For the Spark Ignition subcategory, staff proposes to separate the listing into two
ratings: 50 < HP < 130 and Hp = 130. Engines rated 50< Hp <130 will be subject to the

standard of 1.0 gram VOC/bhp-hr.

changes.

Stationary, Non—Emergency, Non-Electrical Generators, Internal Combustion
Engines

Background

Currently, Part D of the BACT Guidelines has a listing for “I.C, Engine, Stationary,
Non-Emergency.” Due to recent amendments to SCAQMD Rule 1110.2, “Emissions
from Gaseous- and Liquid-Fueled Engines,” staff has recognized the need for two major
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categories under this listing and will be proposing two separate listings, “I.C. Engine,
Stationary, Non-Emergency, Non-Electrical Generators,” and “1.C. Engine, Stationary,
Non-Emergency, Electrical Generators.” At this time, only the former category will be
added to the guidelines since analysis for the latter category is still in progress. The
existing listing for “L.C. Engine, Stationary, Non-Emergency,” will remain until both
new categories are implemented.

Qualifying engines under “I.C. Engine, Stationary, Non-Emergency” are subject to the
requirements of Rule 1110.2. On February 1, 2008, the current NOx, VOC and CO
concentration limits were adopted and fully implemented by 2010 for all engines,
except landfill and digester gas (biogas) fired units. In 2012, a compliance deadline of
January 1, 2016, was established for biogas-fired units to meet the same NOx, VOC and
CO limits; however, the recent Rule 1110.2 amendment on December 4, 2015, extended
the compliance date until January 1, 2017. In addition, an exemption was provided to
biogas units with ongoing technology demonstration projects to extend the compliance
date until January 1, 2018.

Proposal
Staff proposes to establish the category of “I.C. Engine, Stationary, Non-Emergency,

Non-Electrical Generators.” The category of “L.C. Engine, Stationary, Non-
Emergency” will remain unchanged. The new listing will incorporate the existing Rule
1110.2 limits and requirements listed below for all engines rated greater than 50 bhp.

bpmvd NOx @ 15% Oz | ppmvd VOC' @ 15% 02 | ppmvd CO @ 15% O
11 30 250
Imeasured as carbon

Due to the extension allowed for biogas engines, the existing BACT limits will still
apply for NOx, VOC and CO. A footnote will be added to indicate the compliance
deadlines for biogas-fueled engines to meet the SCAQMD Rule 1110.2 limits for these
contaminants. In addition, the SOx category will continue to require compliance with
Rule 431.1.

Liquid Transfer and Handling

Background

Part D of the BACT Guidelines for Liquid Transfer and Handling currently lists three
different subcategories for Marine, Loading and Tank Truck and Railcar Bulk Loading
Classes A, B and C. The listing does not include a subcategory for Gasoline Transfer
and Dispensing beyond the Bulk Loading subcategories.
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Proposal
Staff is proposing to add an additional subcategory to Part D of the BACT Guidelines

for “Gasoline Transfer and Dispensing.” The subcategory will only be subject to VOC
emission requirements, which will specify “Compliance with SCAQMD Rule 461.”
These facilities are already subject to the requirements of this rule, last amended on
April 6, 2012. This proposal will incorporate the existing rule requirements into the
BACT Guidelines for minor sources.

Non-Refinery Process Heater

Background

SCAQMD Rules 1146 and 1146.1, both titled “Emissions of Oxides of Nitrogen from
(Small) Industrial, Institutional , and Commercial Boilers, Steam Generators, and
Process Heaters,” were most recently approved by the Board on November 1,2013.
These rules apply to most gaseous fuel-fired boilers, steam generators and process
heaters rated at greater than 2,000,000 Btu per hour, with the exception of utility boilers,
refinery boilers and process heaters rated at greater than 40,000,000 Btu per hour,
thermal fluid heaters and sulfur plant reaction boilers.

Proposal
To maintain consistency with the current requirements of Rules 1146 and 1146.1, staff

is proposing to specify in the BACT listing for Process Heater-Non-Refinery under
NOx “Compliance with SCAQMD Rules 1146 and 1146.1.” This proposal will
incorporate the existing rule requirements into the BACT Guidelines for minor sources.

Oil and Gas Production

Background

SCAQMD Rules 1148, Thermally Enhanced Oil Recovery Wells, and 1148.1, Oil and
Gas Production Wells, apply to oil and gas production operations and specifically Rule
1148.1 was recently amended and approved by the Board on September 4, 2015.

Proposal
To maintain consistency with the current requirements of Rules 1148 and 1148.1, staff

is proposing to specify in the BACT listing for Oil and Gas Production under VOC
“Compliance with SCAQMD Rules 1148 and 1148.1.” This proposal will incorporate
the existing rule requirements into the BACT Guidelines for minor sources.

Proposed New Part E-Policy and Procedures for Facilities Subject to Prevention of
Significant Deterioration for Greenhouse Gases

Background

For the first time, GHG emissions from the largest stationary sources are covered by the
Prevention of Significant Deterioration (PSD) and Title V Operating Permit Programs
beginning January 2, 2011. These permitting programs, required under the Clean Air
Act, are proven tools for protecting air quality and the same tools will be used to reduce
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GHG emissions. The SCAQMD is currently required to implement the GHG BACT
requirements through its permitting program.

40 CFR 52.21, amended in both May 2010 and October 2015, established an approach
to permit GHG emissions under PSD and Title V. Through this rule, permitting focused
on the major industrial sources, which emit nearly 70 percent of the greenhouse gas
pollution from stationary sources. At this time, lesser-emitting sources are not subject
to these requirements.

The requirements of this rule apply only to GHG as defined by EPA as a total group of
six GHG which are: carbon dioxide (CO), nitrous oxide (N20), methane (CHa),
hydrofluorocarbons (HFC), perfluorocarbons (PFC) and sulfur hexafluoride (SFs). All
other attainment air contaminants, as defined in SCAQMD Rule 1702 subdivision (a),
shall be regulated for the purpose of PSD.

Proposal
To maintain consistency with current federal GHG permitting requirements, staff is

proposing to add Part E to the BACT Guidelines. This part summarizes the
requirements of GHG BACT regulations according to EPA, describes the Top-Down
Process, explains how to calculate GHG emissions and explains PSD Applicability for
GHGs for new and modified sources. 40 CFR 52.21 was recently revised to address the
U.S. Supreme Court decision in Utility Air Regulatory Group v. Environmental
Protection Agency, 134 S. Ct. 2427 (2014)19, regarding the applicability of PSD and
GHG BACT. The guidance in this chapter is applicable to the EPA requirements in
place as of the date of these guidelines, as well as SCAQMD Rule 1714, which
incorporates most of 40 CFR 52.21 by reference. Proposed Part E is included in
Attachment B.

Proposed New Part F-BACT Determinations for Facilities Subject to Prevention of
Significant Deterioration for Greenhouse Gases :

Background

Similar to Part B, proposed new Part F will consist of Section I with listings of GHG
BACT determinations made by SCAQMD, Section II with listings of GHG BACT
determinations for equipment in other air districts, and Section III with listings of
emerging GHG BACT control technologies.

Proposal
Staff is proposing to add Part F and bring new GHG BACT determinations for Board

approval as they become available for inclusion into Part F. At this time, there are no
GHG BACT listings to be proposed; however, staff is in the process of identifying
potential GHG BACT for future listings. Proposed Part F is included in Attachment B.



Proposed Amendments to List of Abbreviations and Index of Equipment
Categories

Staff is proposing to update the List of Abbreviations by the addition of the following:
California Air Resources Board (CARB), Carbon Capture and Sequestration (CCS),
Carbon Dioxide (CO,), Carbon Dioxide Equivalent (COse), Greenhouse Gas (GHG),
Global Warming Potential (GWP), Maximum Individual Cancer Risk (MICR), Lead
(Pb), Particulate Matter less than 2.5 microns in diameter (PM: s), Prevention of
Significant Deterioration (PSD), Potential to Emit (PTE), RECLAIM Trading Credit
(RTC), South Coast Air Quality Management District (SCAQMD replaced AQMD) and
Best Available Control Technology for Toxics (T-BACT).

To be consistent with the function of the Index of Equipment Categories, staff is
proposing to rename it to List of Equipment Categories. The proposed amendments to
this list are administrative in nature and consist of having the same equipment
categories as those in Parts B, D and F and included in Attachment B.

Proposed Charter for BACT Scientific Review Committee

Staff is proposing the establishment of a Charter for the BACT SRC, which details the
BACT SRC's goals and objective, the composition and selection of the BACT SRC
membership, the desired qualifications of its membership and the operational guidelines
for the BACT SRC. The proposed Charter for the BACT SRC is included in
Attachment E.

Presentation to BACT Scientific Review Committee

The proposed amendments to the BACT Guidelines were presented to the BACT SRC
at the publicly noticed May 11, 2016 meeting. A 30-day period was provided to the
BACT SRC and general public to review and submit comments. At the September 16,
2016 Stationary Source Committee, staff was directed to hold a follow-up BACT SRC
meeting; a meeting was held on September 27, 2016 to address additional comments on
the Proposed Amended BACT Guidelines. At the request of BACT SRC members and
the public an additional 30-day comment period was provided to review and submit
comments. The proposed amended BACT Guidelines along with staff response to
comments was, for the third time, presented to the BACT SRC at a publicly noticed
meeting on November 9, 2016. Comments by BACT SRC members and the general
public along with staff responses are included in Attachment G.

California Environmental Quality Act (CEQA)

SCAQMD staff has reviewed the proposed amendments to the BACT Guidelines,
pursuant to CEQA Guidelines, pursuant to CEQA Guidelines Section 15002(k)(1) and
Section 15061, and determined them to be exempt from CEQA pursuant to CEQA
Guidelines Section 15061(b)(3). Since the proposed amendments are only updating the
BACT Guidelines with current, already existing requirements, it can be seen with
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certainty that the proposed project has no potential to adversely impact air quality or any
other environmental topic area.

Socioeconomic Analysis

The proposed amendments of the BACT Guidelines are to maintain consistency with
recent changes to SCAQMD rules and state and federal requirements. These proposed
amendments are administrative in nature and will therefore not result in more stringent
requirements than would otherwise occur and would'not result in any adverse
socioeconomic impacts.

Benefits to SCAQMD

Emission reductions realized through permitted sources that apply the latest BACT will
benefit air quality, achieve emissions reductions needed to attain air quality standards
and improve public health in the SCAQMD’s jurisdiction. In addition, the successful
implementation of BACT for permitted stationary sources will contribute towards
achieving the air quality objectives of SCAQMD’s Air Quality Management Plan.

Resource Impacts
Existing SCAQMD resources will be sufficient to implement the proposed changes to
the BACT Guidelines.

Recommendation

This Board letter serves as staff’s report to the Board on proposed amendments to the
BACT Guidelines. The updated BACT Guidelines with these amendments are
scheduled to be made available at SCAQMD’s website at
http://www.aqmd.gov/home/permits/bact, pending Board approval.

These actions are to determine that proposed amendments to the BACT Guidelines are
exempt from the California Environmental Quality Act, approve proposed amendments
to the BACT Guidelines, and approve the proposed Charter for the SCAQMD BACT
Scientific Review Committee.

Attachments

. Summary of Proposed Amendments to BACT Guidelines

. Proposed Amended BACT Guidelines Overview, Parts A, C, E and F
. Proposed Amended BACT Guidelines Part B

. Proposed Amended BACT Guidelines Part D

Proposed Charter for BACT Scientific Review Committee

Notice of Exemption from the California Environmental Quality Act
. Comments and Responses

QOEEgOWE P
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Attachment A
SUMMARY OF PROPOSED AMENDMENTS TO BACT GUIDELINES
The following summarizes the key proposed amendments to the BACT Guidelines:
Overview

Chapter 1 - Introduction
Toxic BACT (T-BACT) reference
Description for addition of Parts E and F to address Prevention of
Significant Deterioration (PSD) requirements for GHG emissions
established by U.S. EPA
BACT Docket information updated
Hyperlinks added for Web pages and email

Chapter 2 — Applicability Determination
Added PM: s and updated SOx threshold levels on Table 1
Clarification of GHG BACT emission threshold applicability in Table 1
Updated map of SCAQMD, Figure 1

Chapter 3 — When is BACT Required?
Carbon monoxide attainment and BACT requirement
Added reference to Lead Rules 1420.1 and 1420.2
Chlorobromomethane added to Table 2 — Class I Substances (ODCs)
Added PM: sto Table 3

Chapter 4 — What is BACT?
PSD Rules BACT applicability

Chapter 5 —Review of Staff BACT Determinations
Background, goals and objectives and membership of the Scientific Review
Committee

Part A

Chapter 1 —How is LAER Determined for Major Polluting Facilities?
Added section on Federal PM, s New Source Review and SCAQMD Rule
1325
Super “Clean” Materidls clarified as Super “ Compliant” Materials to be
consistent with SCAQMD Rule 109 definition
Added section on Other Considerations for Pollution Prevention,
Monitoring and Testing and Capture Efficiency

1



Clean Fuels Policy clarified as also includi
well T near-zer issi

Part B
The following LAER/BACT listings will be included in Part B:
1.C Engines (3), Emergency, Comp{ession Ignition with Diesel Particulate Filter
o 374 BHP
o 755BHP
o 2220 BHP
Flare, Oil and Gas Operations

Part C

Chapter 1 —How is MSBACT Determined for Minor Polluting Facilities?

Clarified that dates on Part D Determinations do not exempt equipment
from complying with new requirements or limits implemented after that
date

Updated Maximum Cost Effectiveness Values

Added section on BACT Top-Down Cost Methodology

Clean Fuels Policy clarified as also including Industrial Electrification

Updated Figure 2 flowchart: The Ongoing BACT Update Process

Chapter 2 — How to Use Part D of the MS BACT Guidelines?
Super “ Clean” Materias clarified as Super Compliant” Materialsto be
consistent with definition
Added section on Other Considerations for Pollution Prevention,
Monitoring and Testing and Capture Efficiency

Part D
All of the following Part D listings are proposed to be updated to the current SCAQMD
and state and federal requirements. In certain cases, new listings, categories and
subcategories were created for consistency with the requirements.

Boiler

1.C. Engine, Portable

1.C. Engine, Stationary Emergency



L.C. Engine, Stationary, Non-Emergency, Non-Electrical Generators
Liquid Transfer and Handling

Oil and Gas Production

Process Heater - Non-Refinery

Part E

Part E was added to address the policies and procedures set forth in EPA’s GHG Program
under 40 CFR 52.21, which is incorporated by reference under SCAQMD Rule 1714,
The following sections were added under Part E:

Background

Permitting Guidance for GHG

Federal PSD Applicability for GHG

SCAQMD PSD Applicability for GHG

Top-Down BACT Process

GHG Control Measures White Papers

Part F

This section is reserved for future GHG BACT listings. There are currently no proposed
GHG listings.
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CHAPTER 1 - INTRODUCTION

Chapter 1 - Introduction

The South Coast Air Quality Management District (SCAQMD) Regulation XIIl — New
Source Review (NSR) and Regulation XX — RECLAIM, require applicants to use
Best Available Control Technology (BACT) for new sources, relocated sources, and
fer-modifications to existing sources that may result in an emission increase of any
nonattainment air contaminant, any ozone depleting compound (ODC), or ammonia.
Regulation XlIl requires the Executive Officer to periodically publish BACT
Guidelines that establish the procedures and the BACT requirements for commonly
permitted equipment. SCAQMD Regulation XIV — Toxics and Other Non-Criteria
Pollutants, requires applicants to use Best Available Control Technology for Toxics
(T-BACT) for new, relocated or modified permit units that result in a cumulative
increase in Maximum Individual Cancer Risk (MICR) of greater than one in a million
(1.0 x 10®) at any receptor location. Additionally, Regulation XVII — Prevention of
Significant Deterioration (PSD) also sets forth BACT requirements for new sources
relocated sources and modifications to existing sources that emit attainment air

commonty—permitted—equipment—PSD BACT is_incorporated into these BACT
Guidelines. As of the publication date of these quidelines, there is currently not a
requirement for SCAQMD to publish T-BACT guidelines and T-BACT must be
established during the permitting process. idel : i

BRA ire

Historically, the BACT Guidelines were first published in May 1983, and later revised
in_October 1988. The Guidelines consisted of two parts: Part A — Policy and
Procedures, and Part B — BACT Determinations. Part A provided an overview and
general guidance while Part B contained specific BACT information by source
category and pollutant. Since the October 1988 revision, Part A was amended once
in 1995, and Part B was updated with six LAER determinationstimes between 1997
and 1998.

On December 11, 1998, the Governing Board approved a new format for listing
BACT determinations in Part B of the Guidelines. While the previous Ppart B of the
BACT Guidelines specified BACT requirements and set out source category
determinations which could be interpreted as definitive, the new format simply
provides listings of recent BACT determinations by SCAQMD permitting staff and
others as well as information on new and emerging technologies. Part B of the
SCAQMD BACT Guidelines now follows the same outline as the permit listings in the
California Air Resources Board State BACT Clearinghouse Ddatabase, which is
managed under the direction of the California Air Pollution Control Officers
Association's (CAPCOA) Engineering Managers Committee. —and-coordinates—the
submittal-of-In addition, BACT determinations made by the—districtsSCAQMD are
submitted to the U.S. Environmental Protectio Agency  (USEPA)
RACT/BACT/LAER _Clearinghouse by ARB _staff Californi i }
Ntfr A T —

Further information on the new-format of the Guidelines, including reasons for thé
change in direction, may be found in Board Letters presented at the October 1998

AER
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CHAPTER 1 - INTRODUCTION

Board Meeting, Agenda No. 41, and the December 1998 Board Meeting, Agenda
No. 28.

The public participation process was-also-enhanced-te-includes technical review and
comments by a focused BACT Scientific Review Committee (BACT SRC) at periodic
intervals, prior to the updates of the SCAQMD BACT Guidelines. Atthe-same-time;
{The Board established a 30-day notice period for the BACT SRC and interested
persons to review and comment on SCAQMD BACT determinations that result in
BACT requirements that are more stringent than previously imposed BACT.

As a result of amendments being—proposed-to SCAQMD's New—Seource—Review
{NSR} regulations in September 2000, the BACT Guidelines waswereill be
separated into two_sections: one for major polluting facilities and another for non-
major (minor) polluting facilites. (See Chapter 2 in the Overview for how to
determine if a facility is major or minor).

The BACT Guidelines for major polluting facilities include:

Part A: Policy and Procedures for Major Polluting facilities—;_and
Part B: LAER/BACT Determinations for Major Polluting Facilities.

The BACT Guidelines for non-major polluting facilities include:

Part C: Policy and Procedures for Non-Major Polluting Facilitiess-;_and
Part D: BACT Guidelines for Non-Major Polluting Facilities.

Both the format of the guidelines and the process for determining BACT are
significantly different between major and non-major polluting facilities. ~ Major
polluting facilities that are subject to NSR are required by the Clean Air Act to have
the Lowest Achievable Emission Rate (LAER). LAER is determined at the time the
permit is issued, with little regard for cost, and pursuant to USEPA’s LAER policy as
to what is achieved in practice. The Part B BACT and LAER determinations for
major polluting facilities are only examples of past determinations that help in
determining LAER for new permit applications.

For non-major polluting facilities, BACT will be determined in accordance with state
law at the time an application is deemed complete_unless a more stringent rule
requirement becomes applicable prior to permit issuance. For the most part, it will
be as specified in Part D of the BACT Guidelines. Changes to Part D for minor
source BACT (MSBACT) to make them more stringent will be subject to public
review and SCAQMD Board approval, in-view-ef-cestfor considerations of cost.

For the 2016 amendment to the Guidelines, additional parts have been added to
address PSD requirements for greenhouse gas (GHG) emissions _established by
U.S. EPA in 40 CFR 52.21 in 2011. The requirements are incorporated by reference
in SCAQMD Rule 1714. The BACT Guidelines for GHG requirements include:

Part E: Policy and Procedures for Facilities Subject to Prevention of Significant
Deterioration for Greenhouse Gases; and

Part F: BACT Determinations for Facilities Subject to Prevention of Significant
Deterioration for Greenhouse Gases.

In order to distinguish between BACT for major-sources-and-BAGT-for-minorvarious
sources, this document will use the following nomenclature for BACT:

BACT GUIDELINES — OVERVIEW 3JULY 2006MAYOETFOBERDECEMBER 2016



CHAPTER 1 - INTRODUCTION

LAER for BACT at major polluting facilities

MSBACT for BACT at non-major polluting facilities

PSDGHE BACT for BACT at facilities subject to RSB-GHS BACT requirements for
S |

Written comments about the BACT Guidelines are welcome at any time and will be
evaluated by SCAQMD staff and included in the BACT Docket at the SCAQMD
library. These comments should be addressed to:

South Coast Air Quality Management District
BACT Docket

Science and Technology Advancement
21865 Copley Dr.

Diamond Bar, CA 91765-0934

Comments may also be submitted via email to BACTTeam@agmd.gov. and should

include BACT Docket in the subject line.

The BACT Guidelines are available without charge from SCAQMD’s web site at
www.agmd.gov/home/permits/bact. A hardcopy of tFhe BACT Guidelines may be
obtained for a fee by submitting a request to contaeting-Subscription Services at
www.agmd.gov/contact/subscription-services or at-the—above-address—erby calling
(909) 396-3720. Revisions to the guidelines-Guidelines will be mailed to all persons
that have purchased annual updates to the BACT Guidelines. Fhe-BACT-Guidelines
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CHAPTER 2 - APPLICABILITY DETERMINATION

Chapter 2 — Applicability Determination

This chapter explains how to determine whether a facility is a major or minor
polluting facility, and how a facility can become a minor polluting facility.

MAJOR POLLUTING FACILITY EMISSION THRESHOLDS

A facility is a major polluting facility (or a major stationary source as it is called in the
federal Clean Air Act [CAA]) if it emits, or has the potential to emit (PTE), a criteria
air pollutant at a level that equals or exceeds emission thresholds specifiedgiven in
the CAA! based on the attainment or nonattainment status. Table 1 presentsshows
those emission thresholds for each criteria air pollutant for each air basin in
SCAQMD. The map in Figure 1 shows the location of the three air basins in
SCAQMD. If a threshold for any one criteria pollutant is equaled or exceeded, the
facility is a major polluting facility, and will be subject to LAER for all pollutants
subject to NSR. i int

icability- Table 1 does not include emission thresholds that trigger GHG BACT
for SCAQMD Rule 1714 and 40 CFR 52.21. SubpPart E of the BACT Guidelines
should be referenced for a detailed explanation of how GHG BACT emission
thresholds are determined.

A facility includes all sources located within contiguous properties owned or operated
by the same person, or persons under common control. Contiguous means in actual
contact or separated only by a public roadway or other public right-of-way. However,
on-shore crude oil and gas production facilities under the same ownership or use
entittement must be included with offshore crude oil and gas production facilities
located in Southern California Coastal or Outer Continental Shelf waters.

The following mobile source emissions are also considered as part of the facility:

1. Emissions from in-plant vehicles; and

2. All emissions from ships during the loading or unloading of cargo and while
at berth where the cargo is loaded or unloaded; and

3. Non-propulsion ship emissions within Coastal Waters under SCAQMD
jurisdiction.

1 The major source emission thresholds are higher for air basins that comply with the national ambient air quality
standard and lower depending on how far an air basin is from compliance with the standard for a pollutant.
The lowest thresholds apply to extreme non-attainment air basins, the only example-ones of which areis the
South Coast Air Basin and San Joaquin Valley Air Basin for ozone (VOC and NOx).

2 |n accordance with Rule 1306(g).

BACT GUIDELINES — OVERVIEW 5JULY 2006 MAYOCTOBER 2016



CHAPTER 2 - APPLICABILITY DETERMINATION

Table 1
Actual or Potential Emission Threshold Levels (Tons per Year)
for Major Polluting Facilities

Pollutant South Coast Air Riverside County Riverside County
Basin Portion of Salton Portion of Mojave
Sea Air Basin Desert Air Basin
VOC 10 25 100
NOx 10 25 100
380x 70460 70100 100
CO 50 100 100
PM;o 70 70 100
PM;s 10460 = ==

Figure 1: Map of SCAQMD

San Bernardino County

Mojave Desert
Air Basin

3 The threshold for SOx, as a recursor for PM, is 70 tons per year for serious PM areas, which the SCAB
reviously was, and 70 tons per year for serious PM areas, which the SCAB currently is. Rule 1302
reviousl specifieds 100 tons per year, which wasis in error, and wasis bei hangedeerrected at

the November 2016 Board Meeting.
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CHAPTER 2 - APPLICABILITY DETERMINATION

POTENTIAL TO EMIT

Potential to emit (RFE}-is based on permit conditions that limit emissions or
throughput. If there are no such permit conditions, PTE is based on:

the maximum rated capacity; and
he maximum daily hours of operation; and
physical characteristics of the materials processed.

The PTE must include fugitive emissions associated with the source. RECLAIM
emission allocations are not considered emission limits because RECLAIM facilities
may purchase RTCs and increase their emissions without modifying their permit.
For PSD purposes, as well as Rule 1325 for PM,s, which incorporates federal
requirements, fugitive emissions are included only for major source categories
specifically identified in 40 CFR 52.21.

LIMITING POTENTIAL TO EMIT

A facility's PTE can be capped by an enforceable permit condition that limits
emissions. This condition will likely involve monitoring, recordkeeping and reporting
to ensure that emissions remain below the permit limit.
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Chapter 3 - When is BACT Required?

This chapter explains when BACT is required by identifying the air poliutants subject
to BACT, the permit actions that trigger BACT review, and the calculation
procedures to determine emission increases.

POLLUTANTS SUBJECT TO NSR, PSD AND BACT

The SCAQMD’s New Source Review (NSR) programs include Regulation X/iI - New
Source Review and Rule 2005 - New Source Review for RECLAIM. Rule 2005
applies only to NOx and SOx emissions from RECLAIM facilities, while Regulation
XIlI applies to other non-attainment air pollutants from RECLAIM facilities, all non-
attainment air pollutants from all other facilities, and ammonia and ozone-depleting
compound (ODC) emissions from all facilities. ODCs are defined as Class |
substances listed in 40 CFR, Part 82, Appendix A, Subpart A, and are listed in Table

2._Rule 1325 specifically applies to PMys.

Although the SCAQMD is in attainment with the ambient air quality standards for
SO2 and NO,, NOx is a precursor to ozone, and both SOx and NOx are precursors
to PM1o and PM. s, which are non-attainment air pollutants. Therefore, SOx and NOx
are treated as non-attainment air pollutants as well—ineluding-ezone. The net result
is that VOC, NOx, SOx, and-PMy; and PM; s; are subject to NSR in all of SCAQMD.

0

The South Coast Air Basin has historically been i designated
nonattainment for CO-preblem. However. there has been considerable improvement
in CO air quality in the Basin from 1976 to 2005. In 2001, the Basin met both the
federal and state 8-hour CO standards for the first time at all monitoring stations.
The 2003 AQMP revision to the CO plan served a dual purpose: it replaced the 1997
attainment demonstration that lapsed at the end of 2000, and it provided the basis
for a CO maintenance plan in the future. The Basin was designated as attainment

The SCAQMD’s Requlation XVII — Prevention of Significant Deterioration sets forth
BACT requirements for stationary sources that emit attainment air contaminants.

The BACT requirement applies to any net emission increase of a criteria pollutant
from a permit unit at Wemw%%%rewm

it any source.—Si

oty —a = orattd = TOTTtd = =
nonattainment-precursor-as—well  As explained in the SCAQMD _Staff Report for
Regulation XVIi dated September 28, 19988 for the October 7. 1988 Board meeting
the PSD BACT requirement is applicable to all permit units reqardless if the source
is classified as a minor or major facility.
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CHAPTER 3 - WHEN IS BACT REQUIRED?

Lead (Pb) is a criteria air pollutant and is subject to BACT in areas of non-

attainment, or is subject to PSD in areas of attainment. Although—the-SCAQMD

Pb can be a
component of a source’s PMso emissions and is therefore subject to BACT for PMyo.
BACT for Pb will be BACT for PM1o or compliance with Rules 1420-er, 1420.1 or

1420 2 whlchever is more stnngent ln—addMeH—nen—attmnmen{—pe#atan&s—melude

The applicability of the various pollutants to NSR in the various air basins is
summarized in Table 3. See Figure 1 in the previous chapter for a map of SCAQMD
that shows the location of the three air basins in SCAQMD.
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Table 2
Class | Substances (ODCs)*
A. Groupl: G. Group Vik:
CFCl3  Trichlorofluoromethane (CFC-11) CHFBr2
CF.Cl; dichlorodifluoromethane (CFC-12) CHF2Br (HBFC-2201)
C2F3Cls Trichlorotrifluoroethane (CFC-113) CH2FBr
C2F4Cl, Dichlorotetrafluoroethane (CFC-114 C2HFBry4
C2FsCl  Monochloropentafluoroethane (CFC-115) C2HF2Br3
All isomers of the above chemicals C2HF3Br2
C2HF4Br
B. Group ll: C2H2FBrs
CF2CIBr Bromochlorodifluoromethane (Halon-1211) | C2HzF2Br2
CF3Br Bromotrifluoromethane (Halon-1301) C2H2F3Br
C2F4Br2 Dibromotetrafluoroethane (Halon-2402) C2H2FBr2
All isomers of the above chemicals C2HaF2Br
CzH4FBr
C. Group llI: CsHFBrs
CFsCl  Chlorotrifluoromethane (CFC-13) C3HF2Brs
CzFCls (CFC-1 1 1) C3HF38I’4
CzeC|4 (CFC-112) CaHF4BI'3
CsFCly (CFC-21 1) C3HFsBr2
CsF2Cls (CFC-212) CsHF¢Br
C3F3Cls (CFC-213) C3H2FBrs
CsF4Cls (CFC-214) CsHaF2Brs
CsFsClz (CFC-215) C3H2F3Brs
CaFeC|2 (CFC-216) C3H2F4BI’2
CsF;Cl (CFC-217) C3HaFsBr
All isomers of the above chemicals CsHsFBrs
C3H3FzBr3
D. Group IV: C3HaF3Br2
CCly Carbon Tetrachloride CsHsF4Br
C3H4FBr3
E. GroupV: CaHsF2Br2
C2HsCls 1,1,1 Trichloroethane (Methyl chloroform) CsH4F3Br
All isomers of the above chemical except 1,1,2- CsHsFBr2
trichloroethane CsHsF2Br
CsHeFBr
F. Group VI
CHsBr Bromomethane (Methyl Bromide) H—Group-VHE
EHoBrGH
H. _Group VIIi: {Chlorobremomethane)
CH2BrCI (Chlorobromomethane)

* 40 CFR, Part 82, Appendix A, Subpart A
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Table 3
Applicability of NSR and BACT-to Various Pollutants in
South Coast Air Basin (SOCAB), Salton Sea Air Basin (SSAB),
and Mojave Desert Air Basin (MDAB)

ArBasin VOC NOx SOx CO PMi PM;s NH;  Pb oDc

SOCAB & B B
SSAB & i
MDAB B 7

PERMIT ACTIONS SUBJECT TO NSR, PSD AND BACT

SCAQMD's NSR_and PSD regulations are preconstruction permit review programs
that require the Executive Officer to deny a permit to construct unless the proposed
equipment includes BACT when:

new equipment is installeds;

existing stationary permitted equipment is relocated-;_or

[E existing permitted equipment is modified such that there is an emission
increase.

If the new equipment is to replace the same kind of equipment, NSR* still requires

BACT unless it is an identical replacement, which does not require a new permit

according to Rule 219 -Equipment Not Requiring a Written
~as-amended-May-19-2000-

paragraph—(e)3)-of-
Permit Pursuant to Regulation Il.; -
BACT is not required for a change of operator, provided the facility is a continuing
operation at the same location, without modification or change in operating
conditions.
In case of relocation of a non-major facility, the facility operator may opt out of
installing MSBACT, provided that the owner/operator meets the conditions specified
in Rule 1302 (ai) and Rule 1306 (d)(3).5
PSD applies to GHG if the source is otherwise subject to PSD for another regulated

NSR pollutant and the source is new with has-a GHG PTE = 75,000 tons per year
CO.e, or an existing source with a modification resulting in a similar GHG emissions

increase.
It is SCAQMD policy that BACT is required only for emission increases greater than
or equal to one (1.0) pound per day.

CALCULATION PROCEDURES FOR EMISSION INCREASES

The calculation procedures for determining whether there is an increase in
emissions from an equipment modification that triggers BACT are different for NOx

4 See Rules 1303(a) and 1304(a).
5 USEPA has expressed concerns with this provision of the NSR Rules for minor polluting facilities as of

September 2000. Staff will continue to work with USEPA to resolve this issue.

BACT
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and SOx pollutants from RECLAIM facilities and-than for all other cases. In general,
the calculation procedures for RECLAIM facilities are less likely to result in an
emission increase that requires BACT.

For NOx and SOx emissions from a source at a RECLAIM facility, there is an
emission increase if the maximum hourly potential to emit is greater after the
modification than it was before the modification.®

For modifications subject to Regulation XII, there are two possible cases”:

1. If the equipment was previously subject to NSR, an emission increase
occurs if the new potential to emit in one day is greater than the previous
potential to emit in one day.

2. If the equipment was never previously subject to NSR, an emission
increase occurs if the new potential to emit in one day exceeds the actual
average daily emissions over the two-year period, or other appropriate
period, prior to the permit application date. However, for the installation
of air pollution controls on any source constructed prior to the adoption of
the NSR on October 8, 1976 for the sole purpose of reducing emissions,
Rule 1306(f) allows the emission change to be calculated as the post-
modification potential to emit minus the pre-modification potential to emit.

The potential to emit is based on permit conditions that directly limit the
emissions, or, if there are none, then the potential to emit is based on;

ay-maximum rated capacity; and
b)-the maximum daily hours of operation; and
e)the physical characteristics of the materials processed.

6 See Rule 2005(d).
7 See Rule 1306(d)(2).
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Chapter 4 - What is BACT?

This chapter explains the definitions of BACT found in SCAQMD rules, state law and
federal law.

NSR RULES_(REGULATION XIiI)

New sources, relocations, and modifications of existing sources that increase
nonattainment air contaminant emissions are subject to New Source Review (NSR)
regulations which require BACT, among other requirements. Both federal and state
laws require this strategy. The federal Clean Air Act (CAA) requirement for Lowest
Achievable Emission Rate (LAER) is implemented through BACT in the SCAQMD.
Federal LAER applies to major sources only. Although federal LAER applies to any
emissions increase at a major stationary source_of ozone precursors, SCAQMD has
interpreted this provision as a 1.0 Ib/day increase in emissions from all sources
subject to NSR. According to SCAQMD’s rules, BACT requirements may not be
less stringent than federal LAER for major polluting facilities. The California Health
& Safety Code (H&SC) Section 40405 defines state BACT similar to federal LAER
and requires the application of BACT for all new and modified permitted sources
subject to NSR.

PSD RULES (REGULATION XVII)

New sources, relocations, and modifications of existing sources that emit attainment
air_contaminant emissions and certain other specified pollutants are subject to
Prevention of Significant Deterioration (PSD) regulations, which require BACT.
Pursuant to Rule 1701, the BACT requirement applies to a net emission increase
from a permit unit located at minor and major stationary sources. The intention of
the PSD requirement is to implement a similar requirement as Regulation Xl to

maintain national ambient air quality standards for attainment air contaminants.
DEFINITION OF BACT

Definitions of BACT are found in: Rule 1302 -Definitions of Regulation XIII - New
Source Review, which applies to all cases in general, except for Rule 1702 —
Definitions. which applies only to attainment air contaminants, and Rule 2000 -
General, which applies to NOx and SOx emissions from nearly—400-RECLAIM
facilities. While the definitions are not identical, they are essentially the same.
Section (fh) of Rule 1302 - Definitions defines BACT as:

BEST AVAILABLE CONTROL TECHNOLOGY (BACT) means the most
stringent emission limitation or control technique which:

(1) has been achieved in practice for such category or class of source; or
(2) is contained in any state implementation plan (SIP) approved by the
United States Environmental Protection Agency (EPA) for such
category or class of source. A specific limitation or control technique
shall not apply if the owner or operator of the proposed source
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demonstrates to the satisfaction of the Executive Officer or designee
that such limitation or control technique is not presently achievable; or

3) is any other emission limitation or control technique, found by the
Executive Officer or designee to be technologically feasible for such
class or category of sources or for a specific source, and cost-
effective as compared to measures as listed in the Air Quality
Management Plan (AQMP) or rules adopted by the District Governing
Board.

The first two requirements in the BACT definition are required by federal law, as
LAER for major sources. The third part of the definition is unique to SCAQMD and
some other areas in California, and allows for more stringent controls than LAER.

Rule 1303(a)(2)—as—proposed—to—adopted—will-further requires that economic and
technical feasibility be considered in establishing the class or category of sources
and the BACT requirements for non-major polluting facilities.

REQUIREMENTS OF HEALTH & SAFETY CODE SECTION 40440.11

Senate Bill 456 (Kelley) was chaptered into state law in 1995 and became effective
in 1996. H&SC Section 40440.11 specifies the criteria and process that must be
followed by the SCAQMD to update its BACT Guidelines to establish more stringent
BACT limits for listed source categories. After consultation with the affected
industry, the CARB, and the U.S. EPA, and considerable legal review and analysis,
staff concluded that the process specified in SB 456 to update the BACT Guidelines
should be interpreted to apply only if the SCAQMD proposes to make BACT more
stringent than LAER _or to establish BACT for non-major sources. This is because
the CAA requires the SCAQMD staff to apply current LAER for major polluting
facilities, even if the proposed LAER determination has not gone through the SB456
process. Therefore, the SB 456 requirements do apply to BACT requirements for
non-major polluting facilities, but do not apply to federal LAER determinations for
major polluting facilities.

CLEAN FUEL GUIDELINESREQUIREMENTS

In January 1988, the SCAQMD Governing Board adopted a Clean Fuels Policy that
included a requirement to use clean fuels as part of BACT. The implementation of
this policy is further described in Parts A and C of these guidelines.
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Chapter 5 - Review of Staff BACT Determinations

New BACT determinations and guideline updates proposed by SCAQMD staff are
subject to public notification requirements. In addition to allowing the public to
comment on these items, the SCAQMD has established a BACT Scientific Review
Committee (BACT SRC) to review and comment on technical matters of the

roposals.

The SCAQMD has included provisions for an applicant to request a review of
particular circumstances regarding a permit application and reconsideration of the
BACT determination. Additional avenues are available to permit applicants for
further review of staff BACT determinations through SCAQMD management, BACT
Review Committee, Hearing Board, and the Governing Board.

BACT SCIENTIFIC REVIEW COMMITTEE (BACT SRC)

The BACT SRC was established as a standing committee by action of the SCAQMD
Governing Board oin September 8, 1995 to enhance the public participation process
and include technical review and comments by a focused committee at periodic
intervals, prior to the updates of the SCAQMD BACT Guidelines. A 30-day notice
period applies for the BACT SRC and interested persons to review and comment on
SCAQMD BACT determinations that result in BACT requirements that are more
stringent than previously imposed. BACT SRC members, include but are not limited
to, representatives from CARB, U.S. EPA, neighboring Air Pollution Control Districts
(APCD), with the balance of the committee created by invitation of recognized
experts from industry, public utilities, suppliers of air pollution control equipment and
advocacy groups. Whenever a committee member resigns or is no longer able to
serve, SCAQMD seeks out an appropriate replacement to join the committee. A list
of current BACT SRC members can be accessed at:

www.agmd.gov/home/permits/bact/scientific-review-committee/src-members.

The overall purpose of the BACT Scientific Review Committee{SRG) is to:

Comment on proposed new &and more stringent BACT determinations in
permit applications under 30-day public review.

£] Comment on proposed BACT listings for all parts of the BACT Guidelines.

Except for the above, the BACT SRC’s purpose is not to _comment on past
permitting decisions or change them.

Specifically, the role of the BACT SRC-Rele is to review and comment in writing on
the appropriateness of new BACT determinations under 30-Day public review.
During this comment period, SCAQMD, State, and Federal required permit issuance
timelines are still in effect. SCAQMD BACT staff will commit to sending the BACT
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SRC newly proposed BACT listings at least seven days prior to the next scheduled
BACT SRC meeting. Meetings will typically consist of a presentation by BACT Team
(BACTTeam@agmd.gov) staff of new BACT forms and technical data and a general
discussion of the proposed BACT listings, as well as addressing any preliminary
written comments received from the public and BACT SRC prior to the meeting.
SCAQMD staff will respond in writing to preliminary comments about new BACT
proposals within twe-weeksthirty days of the subject BACT SRC meeting. New
issues raised during the BACT SRC meetings regarding newly proposed BACT
listings will be addressed at the subsequent BACT SRC meeting to allow time for
SCAQMD staff to research the comments. SCAQMD Engineering-and-Gempliance
staff may also respond to specific issues raised at the following BACT SRC meeting.

In addition to newly proposed BACT listings. the BACT SRC will be tasked with
reviewing and commenting on updates to the policy and procedure sections of the
BACT Guidelines prior to the guidelines being presented to the SCAQMD Governing
Board for approval.

MEETING WITH SCAQMD MANAGEMENT

SCAQMD management, starting with the Senior Engineering—Manager of the
permitting team, can consider unique and site-specific characteristics of an individual
permit. The allewanee—flexibility for considering site-specific characteristics has
been taken into account in these guidelines desigred-into-the-guidelines-and can be
reviewed with the manager of the section processing the permit. It is also possible
to request review at the next level, with the Assistant Deputy Executive Officer of
Engineering-and-Compliance. The Senior Engineering-Managers and the Assistant
Deputy Executive Officers are authorizedempewered to make case-by-case
decisions on an individual permit. Further review can be obtained through a meeting
with the Deputy Executive Officer (DEO) of Engineering—and—Gempliance.
Ultimately, all permitting decisions are the responsibility of the Executive Officer.

THE BACT REVIEW COMMITTEE

Beyond meetings with SCAQMD management, an applicant may also request, prior
to permit issuance_or denial, that the proposed BACT for an individual permit be
reviewed by the BACT Review Committee (BRC). The BRC is composed of five
senior-level SCAQMD officials - the DEO of Public Affairs; the DEO of Science and
Technology Advancement; the DEO of Engineering-and-Gerapliance; the DEO of
Planning, Rule Development and Area Sources; and General Counsel. This
committee can review pending individual applications and decide if the BACT
determination is appropriate. The BRC can be accessed without any fee or legal
representation, and will meet upon demand.

THE SCAQMD HEARING BOARD

After the permit is issued_or denied, the applicant can seek further independent
review of an individual BACT determination through the SCAQMD Hearing Board. In
order to access this venue, the permit applicant would need to submit a petition and
fee to appeal the final BACT determination by SCAQMD (once the permit is denied

BACT GUIDELINES - OVERVIEW 17Jd0EY 2006 MAYOCTOBERDECEMBER 2016



CHAPTER 5 - REVIEW OF STAFF BACT DETERMINATIONS

or issued)®. The Hearing Board is an independent, quasi-judicial body composed of
five members, who can review a permitting decision by the Executive Officer. In this
venue, legal counsel represents the SCAQMD. Although not required, many
petitioners choose to have legal counsel to represent their position.

TFHE SCAQMD GOVERNING BOARD

Any applicant may petition the SCAQMD Governing Board to review a pending
application pursuant to SCAQMD Regulation XIl and Health and Safety Code
Section 40509. While tFhe Governing Board has the authority to hear and consider
any pending permit application, it has rarely done so. It is important to note that this
action must be taken while the permit application is pending with staff. Once staff
reaches its decision, the only avenue of appeal is through the Hearing Board and

ultimately to court.

8 Applicants must file an appeal petition with the Hearing Board within thirty days of the receipt of the permit or
the notification of permit denial. See Rule 216 - Appeals, Regulation V - Procedure Before the Hearing Board,
and Rule 303 - Hearing Board Fees for more information.
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FOR MAJOR POLLUTING FACILITIES
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Chapter 1 - How is LAER Determined for Major
Polluting Facilities?

This chapter explains the criteria used for determining LAER® and the process for
updating Part B of the BACT Guidelines for major polluting facilities.

CRITERIA FOR DETERMINING LAER FOR MAJOR POLLUTING
FACILITIES

SCAQMD staff determines LAER requirements on a permit-by-permit basis based

on the definition of LAER. In essence, LAER is the most stringent emission limit or
control technology that is:

found in a state implementation plan (SIP), or
achieved in practice (AIP), or
is technologically feasible and cost effective.

For practical purposes, at this time, nearly all SCAQMD LAER determinations will be
based on AIP LAER because it is generally more stringent than LAER based on SIP,
and because state law constrains SCAQMD fremin using the third approach-,_as
such a determination must go through the SB456 process which may take more
time than allowed for the permit decision.

Based on Governing Board policy, LAER also includes a requirement for the use of
clean fuels. Terms such as “achieved in practice” and “technologically feasible”
have not been defined in the rule, so the purpose of this section is to explain the
criteria SCAQMD permitting staff uses to make a LAER determination.

LAER Based on a SIP

The most stringent emission limit found in an approved state implementation plan
(SIP) might be the basis for LAER. This means that the most stringent emission
limit adopted by any state as a rule, regulation or permit'°, and approved by USEPA,
is eligible as a LAER requirement. No other parameters are required to be
evaluated when this category is chosen. This does not include future emission limits
that have not yet been implemented.

9 |n order to distinguish between BACT for major polluting facilities and BACT for minor polluting facilities, this
document uses the term LAER when referring to BACT for major polluting facilities.

10 Some states incorporate individual permits into their SIP as case-by-case Reasonably Available Control
Technology requirements.
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Achieved in Practice LAER

Regulatory Documents

An emission limit or control technology may be considered achieved in practice (AIP)
for a category or class of source if it exists in any of the following regulatory
documents or programs:

SCAQMD BACT Guidelines

CAPCOA BACT Clearinghouse

USEPA RACT/BACT/LAER Clearinghouse

Other districts’ and states’ BACT Guidelines

BACT/LAER requirements in New Source Review permits issued by
SCAQMD or other agencies

However, staff will check with the permitting authority (other than SCAQMD) on the
status of the BACT or LAER requirement. If it is found that an emission limit is not
being achieved or a control technology is not performing as expected in the
equipment referenced in any of the above sources or in other equipment used as the
basis for the BACT or LAER determination, then it will not be considered as AIP.

New Technologies/Emission Levels

New technologies and innovations of existing technologies occasionally evolve
without a regulatory requirement, but still deserve consideration. They may have
been voluntarily installed to reduce emissions, and may or may not be subject to an
air quality permit or an emission limit. -Therefore, in addition to the above means of
being determined as AIP, a control technology or emission limit may also be
considered as AIP if it meets all of the following criteria:

Commercial Availability:

At least one vendor must offer this equipment for regular or full-scale operation in
the United States. A performance warranty or guaranty must be available with the
purchase of the control technology, as well as parts and service.

Reliability:

All control technologies must have been installed and operated reliably for at least
six months. If the operator did not require the basic equipment to operate daily, then
the equipment must have at least 183 cumulative days of operation. During this
period, the basic_and/or control equipment must have operated: 1) at a minimum of

50% design capacity; or 2) in a manner that is typical of the equipment in order to
provide an expectation of continued reliability of the control technology.

Effectiveness:

The control technology must be verified to perform effectively over the range of
oOperation expected for that type of equipment. If the control technology will be
allowed to operate at lesser effectiveness during certain modes of operation, then
those modes of operation must be identified. The verification shall be based on a
performance test or tests_deemed to be acceptable by SCAQMD, when possible, or
other performance data.
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Technology Transfer

LAER is based on what is AIP for a category or class of source. However, USEPA
guidelines require that technology that is determined to be AIP for one category of
source be considered for transfer to other source categories. There are two types of
potentially transferable control technologies: 1) exhaust stream controls, and 2)
process controls and modifications. For the first type, technology transfer must be
considered between source categories that produce similar exhaust streams. For
the second type, technology transfer must be considered between source categories
with similar processes.

Federal PM,.s New Source Review and SCAQMD Rule 1325

PM2s NSR applies to a new major polluting facility, major modifications to a major
polluting facility, and any modification to an existing facility that would constitute a

major polluting facility. A major polluting facility would be a facility located in areas
federally designated pursuant to 40 CFR 81.305 as non-attainment for PM, s for the
South Coast Air Basin (SOCAB) which has actual emissions of, or the potential to
emit, 4070 tons or more per year of PM;s, or its precursors for serious areas. For
major modifications, LAER applies on a pollutant-specific basis to emissions of PM; 5
and its precursors, for which (1) the source is major, (2) the modification results in a
significant increase, and (3) the modification results in_a significant net emissions
increase.

Significant means in reference to a net emissions increase or the potential of a
source to emit any of the following pollutants, a rate of emissions that would equal or

exceed any of the following rates™:
Nitrogen oxides: 40 tons per year

Sulfur dioxide: 40 tons per year

PM;s: 10 tons per year

Ammonia: 40 tons per year"?

A facility subject to the Federal PM.s NSR will be required to comply with the
following:

¥] Lowest Achievable Emission Rate (LAER)

| Emission increases offset

Certification of compliance with Clean Air Act; and

Analysis conducted of benefits of the proposed project outweigh the
environmental and social costs associated with that project.

Please refer to SCAQMD Rule 1325 for specific requirements.

11 SCAQMD Rule 1325(b)(12), as amended on December 5, 2014

12 Ammonia is being added to Rule 1325 as a precursor to PMz 5 pursuant to EPA’s 2016 PMzs SIP
implementation Rule. PAR 1325, scheduled for hearing in November 2016, would set a significance

threshold of 40 tons per year for ammonia.
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Cost in LAER Determinations

USEPA guidelines do not allow for routine consideration of the cost of control in
LAER determinations. However, USEPA guidelines say that LAER is not considered
achievable if the cost of control is so great that a new source could not be built or
operated with a particular control technology. If a facility in the same or comparable
industry already uses the control technology, then such use constitutes evidence
that the cost to the industry is not prohibitive.

State law (H&SC 40405) also defines BACT as the lowest achievable emission rate,
which is the more stringent of either (i) the most stringent emission limitation
contained in the SIP, or (ii) the most stringent emission limitation that is achieved in
practice. There is no explicit reference or prohibition to cost considerations, and the
applicability extends to all permitted sources. SCAQMD rules implement both state
BACT and federal LAER requirements simultaneously, and furthermore specify that
SCAQMD BACT must meet federal LAER requirements for major polluting facilities.

If a proposed LAER determination results in extraordinary costs to a facility, the
applicant may bring the matter to SCAQMD management for consideration as
described in Overview, Chapter 6.

Special Permitting Considerations

Although the most stringent, AIP LAER for a source category will most likely be the
required LAER, SCAQMD staff may consider special technical circumstances that
apply to the proposed equipment which may allow deviation from that LAER. The
permit applicant should bring any pertinent facts to the attention of the SCAQMD
permitting engineer for consideration.
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Case-Specific Situations

SCAQMD  staff may consider unusual equipment-specific and site-specific
characteristics of the proposed project that would warrant a reconsideration of the
LAER requirement for new equipment. Here are some examples of what may be
considered.

Technical ilnfeasibility of the control technology:

A particular control technology may not be required as LAER if the applicant
demonstrates that it is not technically feasible to install and operate it to meet a
specific LAER emission limitation in a specific permitting situation.

Operating schedule and project length:

If the equipment will operate much fewer hours per year than what is typical, or for a
much shorter project length, it can affect what is considered “achieved—in

Availability of fuel or electricity:

Some LAER determinations may not be feasible if a project will be located in an area
where natural gas or electricity is not available.

Process requirements:

Some LAER determinations specify a particular type of process equipment.
SCAQMD staff may consider requirements of the proposed process equipment that
would make the LAER determination not technically feasible.

Equivalency

The permit applicant may propose alternative means to achieve the same emission
reduction as required by LAER. For example, if LAER requires a certain emission
limit or control efficiency to be achieved, the applicant may choose any control
technology, process modification, or combination thereof that can meet the same
emission limit or control efficiency.

Super €lean-Compliant Materials

SCAQMD will accept the use of super elean-compliant materials in lieu of an add-on
control device controlling volatile organic compound (VOC) emissions from coating
operations. For example—at-this—time, if a permit applicant uses only surface
coatings that } § ightmeet the super compliant material
definition in SCAQMD Rule 109, an add-on control device would not be required for
VOC LAER._This policy does not preclude any other LAER requirements for other
contaminants.

Equipment Modifications

As a general rule, it is more difficult to retrofit existing equipment with LAER as a
result of NSR modification when compared to a new source. The equipment being
modified may not be compatible with some past LAER determinations that specify a
particular process type. There may also be space restrictions that prevent
installation of some add-on control technology.

BACT GUIDELINES - PART A 243ULY-2006MAYOGTOBERDECEMBER 2016




CHAPTER 1 - HOW IS LAER DETERMINED FOR MAJOR POLLUTING FACILITES?

Other Considerations

Although multiple process and control options may be available during the LAER
determination process, considerations should be made for options that reduce the
formation of air contaminants from the process. as well as ensuring that emissions
are properly handled. In addition to evaluating the efficiency of the control stage,
these additional considerations are needed to ensure that the system is capable of
reducing or eliminating emissions from the facility on a consistent basis during the
operational life of the equipment.-

Pollution Prevention

The Pollution Prevention Act of 1990 (42 U.S.C. §§813101-13109) established a
national policy that pollution should be prevented or reduced at the source whenever
feasible. In many cases, air pollution control is a process that evaluates
contaminants at the exhaust of the system. Pollution prevention is the reduction or
elimination of waste at the source by the modification of the production process.
Pollution prevention measures may consist of the use of alternate or reformulated
materials. a_modification of technology or equipment, or improvement of energy
efficiency changes that result in an emissions reduction. These measures should be
considered as part of the LAER determination process if the measures will result in
the elimination or reduction of emissions, but are not required to incli iecls
which_are_considerad fo fundamentally redefins ce.  New and different
emissions created by a process or material change will also need to be considered
as part of the LAER determination process, in contrast to the overall_emissions
reductions from the implementation of pollution prevention measures. U.S. EPA
policy defined pollution prevention as source reduction and other practices that
reduce or eliminate the creation of pollutants through increased efficiency in the use
of raw materials. energy, water, or other resources, and protection of natural
resources by conservation'3. U.S. EPA further specifies that pollution prevention
does not include recycling (except in-process recycling), energy recovery, treatment
or disposal. For purposes of these BACT Guidelines, and to be consistent with
federal definitions, source reduction and pollution prevention skal may include, but
not be limited to, & consideration.of the feasibility of.

equipment or technology modifications
process or procedure modifications,

reformulation or redesign of products,

substitution of raw materials, or

improvements in housekeeping, maintenance or inventory control,

that reduce the amount of air contaminants entering any waste stream or otherwise
released into the environment, including fugitive emissions.

13 .S EPA Pollution Prevention Law and Policies (www.epa.gov/p2/pollution-prevention-law-and-
policies#define)
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. Monitoring and Testing

In_order to ensure that LAER determinations continue to meet their initial emission
and efficiency standards, periodic or continuous parameter monitoring and testing
requirements may be requiredimplemented during _the permitting process.
Equipment and processes may experience some change over time. due to aging or
operational methods of the equipment, which may affect emission rates or control
efficiencies. In addition to other rule requirements. additional monitoring and testing
requirements may need to focus on aspects directly related to the BACT
determination, and may be made enforceable by permit conditions. Monitoring and
testing requirements should be specific to characterize operating conditions (e.q.
temperatures, pressures, flows, production rates) and measurement techniques
when LAER is established to ensure clarity and consistency with the standard.

Capture Efficiency
An integral part of controlling air pollutants emitted from a process with add-on air

pollution control equipment is capturing those emissions and directing them to the air
pollution control device. Emissions which are designed to be collected by an
exhaust system but are vented uncontrolled into the atmosphere can have a much
greater impact than controlled emissions. When applicable, the evaluation of a
process and its associated control equipment should address the qualification and
quantification of capture efficiency. By addressing capture efficiency during LAER
determinations, a standard can be established to evaluate the capture efficiency of

- other systems. as well as ensure that the capture efficiency is maintained
consistently over time.

If applicable, LAER determinations may include the percentage capture efficiency

and the methods and measurements (e.q. EPA Method 204. capture velocity
measurements, design using ACGIH's Industrial Ventilation, static pressures) used
to determine and verify it. For various circumstances, several SCAQMD rules (Table
4) already require an assessment of collection efficiency of an emission control
system following EPA Method 204, EPA’'s “Guidelines for Determining Capture
Efficiency”,. SCAQMD’s “Protocol for Determination of Volatile Organic Compounds
(VOC) Capture Efficiency,” or other methods approved by the Executive Officer. and
are appropriate to include as LAER requirements. The capture efficiency for any
LAER Determination shall be no less stringent than any applicable rule requirement.
Other considerations that may affect capture, such as cross-drafts. thermal drafts
and the volume of combustion products. should also be addressed during this

process.

Table 4

SCAQMD Regulation XI and XIV Rules with Capture Efficiency Requirements
or Considerations

[Eh125 (51136 [Eh162 [E1420.1
[£h126 [Eh141 [Gh164 (£1420.2
(1128 [Eh141.2 H171 [Fh42s
(1130 [£i1144 [Gh175 (1469
(11115 (11301 [fth145 (5h178 [£1469.1
(11122 [£11131 th155 [£h407
(11124 [fh132 h156 (420

BACT GUIDELINES - PART A




CHAPTER 1 - HOW IS LAER DETERMINED FOR MAJOR POLLUTING FACILITES?

LAER APPLICATION CUT-OFF DATES

For applications submitted by major polluting facilities, LAER requirements will be
determined based on information available up to the date the permit to construct is
issued. This requirement allows interested parties to comment on possible
technologies that could provide lower emissions.

Applications for a Registration Permit for equipment issued a valid Certified
Equipment Permit (CEP), which is valid for one year, will only be required to comply
with LAER as determined at the time the CEP was issued. However, SCAQMD staff
will reevaluate the LAER requirements for the CEP upon arnual-renewal of the Title

V permit. CEP-by-the-equipment-manufacturer: g
LAER UPDATE PROCESS

SCAQMD will update Section | — SCAQMD LAER/BACT Determinations of Part B of
the BACT Guidelines on an ongoing basis with actual LAER determinations for
SCAQMD permits issued to major polluting facilities. The process will depend on
whether or not the LAER requirement is more stringent than previous SCAQMD
LAER determinations for the same equipment category.

When SCAQMD permitting staff makes a LAER determination that is no more
stringent than previous SCAQMD LAER determinations, the permitting team will
issue the permit and forward information regarding this LAER determination to the
BACT/NSR Team." The BACT/NSR Team will review this LAER determination with
the BACT SRC prior to listing in the BACT Guidelines.

Whenever permitting staff makes a LAER determination that is more stringent than
what SCAQMD has previously required as LAER, the permit to construct may be
subject to a public review. In any event depending on Rule 212, Fthe permitting
team will forward the preliminary LAER determination to the BACT/NSR Team, who
will prepare and send a public notice of the preliminary determination to the BACT
SRC, potentially interested persons, and anyone else requesting the information.
Staff will consider all comments filed during the 30-day review period before making
a permit decision. Staff will make every effort to conduct the public review
consistent with the requirements of state law. However, if the 30-day review period
conflicts with the deadline of the Permit Streamlining Act'® for issuing the permit, the
permit will be issued in accordance with state law. The 30-day public review may
also be done in parallel with other public reviews mandated by Rule 212 - Standards
for Approving Permits and Issuing Public Notice or Regulation XXX - Title V Permits
in applicable cases.

On a quarterly-periodic basis, the SCAQMD BACT/NSR Team will provide standing
status reports to the SCAQMD Governing Board’s Stationary Source Committee and
to the Governing Board.

14 To reduce the burden on SCAQMD of preparing hundreds of LAER Determination Forms each month, forms
will not be prepared for routine LAER determinations after Part B, Section | of the guidelines has sufficient
entries to demonstrate typical LAER requirements.

15 The requirements of the Permit Streamlining Act are also found in SCAQMD'’s Rule 210.
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In summary, as technology advances, many categories in the SCAQMD’s BACT
Guidelines will be updated with new listings. This on-going process will reflect new
lower emitting technologies not previously identified in the Guidelines.

In January 1988, the SCAQMD Governing Board adopted a Clean Fuels Policy that

included a requirement to use clean fuels as part of BACT/LAER. A clean fuel is

one that produces air emissions_equivalent to or lower than natural gas for NOy,

SO,. ROG, and fine respirable particulate matter (PMyo). Besides natural gas, other

clean fuels are methanek liquid petroleum gas (LPG), and hydrogen and electricity.
5 T & opla e . stoae Utlizat ‘

ndusirigl gloctrification={e-g—Fepaceme s LC—EnRgines:

w also integrated into the Clean Fuels Policy.
The burning of landfill. digester, refinery and other by-product gases is not subject to
the clean fuels requirement. However, the combustion of these fuels must comply
with other SCAQMD rules, including the sulfur content of the fuel.

The requirement of a clean fuel is based on enaqineering feasibility. Engineering
feasibility considers the availability of a clean fuel and safety concerns associated
with that fuel. Some state and local safety requirements limit the types of fuel, which
can be used for emergency standby purposes. Some_fire_departments or_fire
marshals do not allow the storage of LPG near occupied buildings. Fire officials
have. in some cases, vetoed the use of methanol in hospitals. If special handling or
safety considerations preclude the use of the clean fuel, the SCAQMD has allowed
the use of fuel oil as a standby fuel in boilers and heaters, fire suppressant pump
engines and for emergency standby qenerators. The use of these fuels must meet
the requirements of SCAQMD rules limiting NOy and sulfur emissions.
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Chapter 2 - How to Use Part B of the
BACT Guidelines

This chapter explains the LAER information found in Part B - LAER/BACT
Determinations for Major Polluting Facilities. Part B is a listing of LAER/BACT
determinations for major polluting facilities contained in SCAQMD and other air
pollution control agencies’ permits, and data on new and emerging technologies.
These LAER/BACT determinations and data are guides and will be used, along with
other information, to determine LAER as outlined in Chapter 1. For a listing of
equipment types, refer to the index—List of Equipment Categories. LAER
determination for equipment not found in Part B of the BACT Guidelines is done
according to the process outlined in Chapter 1.

GENERAL

Part B is divided into three sections. Section | — SCAQMD LAER/BACT
Determinations, contains information on LAER/BACT determinations contained in
permits issued by SCAQMD, with permit limits based on achieved in practice
technology. Section Il - Non-AQMD LAER/BACT Determinations, lists LAER/BACT
determinations contained in other air pollution control agencies’ permits or BACT
Guidelines, with permit limits based on achieved in practice technology. Section IIl —
Other Technologies, consists of information on technologies which have been
achieved in practice but are not reflected in a permit limit, and information on
emerging technologies or emission limits which have not yet been achieved in
practice—{i-e } . All three sections are subdivided based on
the attached index—List of Equipment Categories. Within each category, the
LAER/BACT determinations will be listed in order of stringency.

Each listing includes the following_information, in addition to other information

detailing the description and operation of the equipment-subdivided-into-the following

six-sections

Basic Equipment'®

This provides information on the type, model, style, manufacturer, function, and
cost of the basic equipment. It also lists applicable SCAQMD Regulation XI
rules. Cost data are generally obtained from the SCAQMD application forms,
manufacturer or owner/operator, and are not verified.

Basic Equipment Rating/Size

This identifies the size, dimensions, capacity, or rating of the basic equipment. It
also provides additional information such as fuel type for combustion equipment,
weight of parts cleaned per load for degreasers, and the number and size of
blowers for spray booths.

Company Information
This identifies the contact person and owner/operator of the equipment, along
with telephone numbers.

16 Basic equipment is the process or equipment, which emits the air contaminant for which BACT is being
determined.
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Permit Information

This identifies the permitting agency and the name and telephone number of the
agency’s contact person. It also provides information on Permits to
Construct/Operate. The SCAQMD is always the issuing agency for LAER
determinations listed in Section I.

Emission Information

This identifies the actual permit limits and LAER/BACT requirements set forth by
the issuing agency for the equipment being evaluated. It provides technical,
performance, and cost data on the control technology used to achieve the permit
limit and the LAER/BACT requirements.

Comment
This provides additional information relevant to basic equipment and control
technology assessment, or further explains or clarifies the LAER/BACT
determination.

The above six—sectionsinformation will enable permit applicants to assess the
applicability of each LAER/BACT determination to their particular equipment.

The LAER requirements usually found in section—5A—of-the LAER Determination
listings are in the form of:

an emission limit;

a control technology;
equipment requirements; or
a combination of the last two-

If the requirement is an emission limit, the applicant may choose any control
technology to achieve the emission limit. The SCAQMD prefers to set an emission
limit as LAER because it allows an applicant the most flexibility in reducing
emissions. If control technology and/or equipment requirements are the only
specified LAER, then either emissions from the equipment are difficult to measure or
it was not possible to specify an emission limit that applies to all equipment within
the category. Where possible, an emission limit or control efficiency condition will be
specified on the permit along with the control technology or equipment requirements
to ensure that the equipment is properly operated with the lowest emissions
achievable.

HOW TO DETERMINE LAER

The Part B LAER determinations are only examples of LAER determinations for
equipment that have been issued permits or that have been demonstrated in
practice. As described in Chapter 1, LAER is determined on a case-by-case basis.
To find out what LAER is likely to be for a particular equipment, the applicant should
review the Part B LAER determinations found at the SCAQMD website
www.agmd.gov/home/germits/bact—hﬁp:,tmaqmdrgewbaet. The CAPCOA
Clearinghouse maintained by the California Air Resources Board and the USEPA
RACT/BACT/LAER Clearinghouse should also be reviewed. These compendiums
contain information from other districts, local agencies, and states that may not be
included in the SCAQMD BACT Guidelines. Finally, the SCAQMD permitting staff
may be contacted to discuss LAER prior to submitting a permit application.
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As described in Chapter 1, the permit applicant should bring to the attention of the
SCAQMD permitting engineer any special permitting considerations that may affect
the LAER determination.
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PART B - LAER/BACT DETERMINATIONS
FOR MAJOR POLLUTING FACILITIES

Part B of the BACT Guidelines is maintained on the SCAQMD Internet website at
hitp:Hwww.agmd. qov/home/permits/bact/guidelines - =
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PART C - POLICY AND PROCEDURES FOR
NON-MAJOR POLLUTING FACILITIES
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Chapter 1 - How Is MSBACT Determined for Minor
Polluting Facilities?

This chapter explains the definitions of BACT for non-major polluting facilities (minor
source BACT or MSBACT) found in SCAQMD rules and state law and how they are
interpreted. It also explains the criteria used for initializing the Part D MSBACT
Guidelines and the process for updating the MSBACT Guidelines.

INITIALIZATION-OF-PART D OF THE MSBACT GUIDELINES

Part D of the MSBACT Guidelines specifies the MSBACT requirements for all of the
commonly permitted categories of equipment. (See Chapter 2 for a full explanation
of Part D).

The—initialThe initial listings in Part D of the MSBACT Guidelines reflected the current
BACT determinations at the time for sources at non-major polluting facilities as of
April 2000. Fhis-These initialization-dees-did not represent new requirements but
rather memorializes-memorialized eurrert-BACT determinations and emission levels
at that time. This initialization is-was_necessary to benchmark the transition from
federal LAER to MSBACT for non-major polluting facilities. The control technologies
and emission levels identified initially—will-applyapplied to any non-major source
subject to NSR until the Guideline is-was updated or becomes-became out of date.
The dates listed on the BACT determinations in Part D refer to the date of adoption
of the determination. The dates listed do not grandfather the equipment from
complying with_any new requirements or_limits that are_implemented after the
approval of a BACT determination”.

CRITERIA FOR NEW MSBACT AND UPDATING PART D

MSBACT requirements are determined for each source category based on the
definition of MSBACT. In essence, MSBACT is the most stringent emission limit or
control technology that is:

found in a state implementation plan (SIP), or
achieved in practice (AIP), or
is technologically feasible and cost effective.

For practical purposes, nearly all SCAQMD MSBACT determinations will be based on
AIP BACT because it is generally more stringent than MSBACT based on SIP, and
because state law contains some constraints on SCAQMD from using the third
approach. For minor polluting facilities, MSBACT will also take economic feasibility
into account.

Based on Governing Board policy, MSBACT also includes a requirement for the use
of clean fuels.

Terms such as “achieved in practice” and “technologically feasible” (including
technology transfer) have not been defined in the rule, so one of the purposes of this

17 SCAQMD Rule 1303(a)(3)
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section is to explain the criteria SCAQMD permitting staff uses to make a MSBACT
determination.

MSBACT Based on a SIP

The most stringent emission limit found in an approved state implementation plan
(SIP) might be the basis for MSBACT. This means that the most stringent emission
limit adopted by any state as a rule, regulation or permit'® and approved by USEPA is
eligible as a MSBACT requirement. This does not include future emission limits that
have not yet been implemented.

Achieved in Practice MSBACT

MSBACT may also be based on the most stringent control technology or emission
limit that has been achieved in practice (AIP) for a category or class of source. AIP
control technology may be in operation in the United States or any other part of the
world. SCAQMD permitting engineers will review the following sources to determine
whatis-the most stringent AIP MSBACT:

LAER/BACT determinations in Part B of the BACT Guidelines

CAPCOA BACT Clearinghouse

USEPA RACT/BACT/LAER Clearinghouse

Other districts’ and states’ BACT Guidelines

Permits to operate issued by SCAQMD or other agencies

Any other source for which the requirements of AIP can be demonstrated

Achieved in Practice Criteria

A control technology or emission limit found in any of the references above may be
considered as AIP if it meets all of the following criteria:

Commercial Availability:

At least one vendor must offer this equipment for regular or full-scale operation in the
United States. A performance warranty or guaranty must be available with the
purchase of the control technology, as well as parts and service.

Reliability:

The control technology must have been installed and operated reliably for at least
twelve months on a comparable commercial operation. If the operator did not require
the basic equipment to operate continuously, such as only eight hours per day and 5

days per week, then the control technology must have operated whenever the basic
equipment was in operation during the twelve months.

Effectiveness:

The control technology must be verified to perform effectively over the range of
operation expected for that type of equipment. If the control technology will be
allowed to operate at lesser effectiveness during certain modes of operation, then

18 Some states incorporate individual permits into their SIP as case-by-case Reasonably Available Control
Technology requirements.
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those modes must be identified. The verification shall be based on a District-
approved performance test or tests, when possible, or other performance data.

Cost Effectiveness:

The control technology or emission rate must be cost effective for a substantial
number of sources within the class or category. Cost effectiveness criteria are
described in detail in a later section. Cost criteria are not applicable to an individual
permit but rather to a class or category of source.

Technology Transfer

MSBACT is based on what is AIP for a category or class of source. However,
technology transfer must also be considered across source categories, in view of the
other AIP criteria.  There are two types of potentially transferable control
technologies: 1) exhaust stream controls, and 2) process controls and modifications.
For the first type, technology transfer must be considered between source categories
that produce similar exhaust streams. For the second type, process similarity
governs the technology.

Requirements of Health & Safety Code Section 40440.11

Senate Bill 456 (Kelley) was chartered into state law in 1995 and became effective in
1996. H&SC Section 40440.11 specifies the criteria and process that must be
followed by the SCAQMD to establish new MSBACT limits for source: categories
listed in the MSBACT Guidelines. In general, the provisions require:

Considering only control options or emission limits to be applied to the basic

production or process equipment:

Evaluating cost to control secondary pollutants;

*2] Determining the control technology is commercially available:

Determining the control technology has been demonstrated for at least one

year on a comparable commercial operation;

Calculating total and incremental cost-effectiveness;

Determining that the incremental cost-effectiveness is less than SCAQMD’s

established cost-effectiveness criteria;

Putting BACT Guideline revisions on a regular meeting agenda of the

SCAQMD Governing Board:;

Holding a Board public hearing prior to revising maximum incremental cost-

effectiveness values;

Keeping a BACT determination made for a particular application unchanged
for at least one year from the application deemed complete date: and

Considering a longer period for a major capital project (> $10,000,000)

[

£1

E

After consultation with the affected industry, the CARB, and the U.S. EPA, and
considerable legal review and analysis, staff concluded that the process specified in
SB 456 to update the BACT Guidelines should be interpreted to apply only if the
SCAQMD proposes to make BACT more stringent than LAER or where LAER is
inapplicable_(e.g. in establishing minor source BACT). Staff intends to incorporate
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the spirit and intent of the SB 456 provisions into the MSBACT update process, as
explained below, because non-major polluting facilities are no longer subject to
federal LAER-, according to Regulation XIll. Therefore, MSBACT may consider cost
as specified herein.

COST EFFECTIVENESS METHODOLOGY

Cost effectiveness is measured in terms of control costs (dollars) per air emissions
reduced (tons). If the cost per ton of emissions reduced is less than the maximum
required cost effectiveness, then the control method is considered to be cost
effective. This section also discusses the updated maximum cost effectiveness
values, and those costs, which can be included in the cost effectiveness evaluation.

There are two types of cost effectiveness: average and incremental. Average cost
effectiveness considers the difference in cost and emissions between a proposed
MSBACT and an uncontrolled case. On the other hand, incremental cost
effectiveness looks at the difference in cost and emissions between the proposed
MSBACT and alternative control options.

Applicants may also conduct a cost effectiveness evaluation to support their case for
the special permit considerations discussed in Chapter 2.

Discounted Cash Flow Method

The discounted cash flow method (DCF) is used in the MSBACT Guidelines. This is
also the method used in SCAQMD the-1989-Air Quality Management Plan. The DCF
method calculates the present value of the control costs over the life of the
equipment by adding the capital cost to the present value of all annual costs and
other periodic costs over the life of the equipment. A real interest rate1®of four
percent, and a 10-year equipment life is used. The cost effectiveness is determined
by dividing the total present value of the control costs by the total emission reductions
in tons over the same 10-year equipment life.

Maximum Cost Effectiveness Values

The MSBACT maximum cost effectiveness values, shown in Table 45, are based on
a DCF analysis with a 4% real interest rate.

Table 45: Maximum Cost Effectiveness Criteria_{Seeend-QuaFter—ZOOQHs‘an Quarter

2016)
Pollutant Average Incremental
(Maximum $ per Ton) (Maximum $ per Ton)
ROG 2837046020200 85.40038060;600
NOXx 26.82091049;:160 80,32059057:200
SOx 14,48023046;100 42 55069036360

19 The real interest rate is the difference between market interest rates and inflation, which typically remains
- constant at four percent.

S s ixi N : : : 3
Fen HAZFKEHMEFS .xates-and-mﬂaﬂeﬂ—whiéhmﬁeawfemams,
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Pollutant Average Incremental
(Maximum $ per Ton) (Maximum $ per Ton)
PM1o 6,32404,;500 18,828043;400
CcO 560400 1,6204+150

The cost criteria are based on those adopted by the SCAQMD Governing Board in
the 1995 BACT Guidelines, adjusted to first-second quarter_ 2016 -2003-dollars using
the Marshall and Swift Equipment Cost Index. Cost effectiveness analyses should
use these figures adjusted to the latest Marshall and Swift Equipment Cost Index.
Contact the BACT Team for current figures.—wht i i i i

Engineering:

Top-Down Cost Methodology

The SCAQMD uses the top-down approach for evaluating BACT and cost
effectiveness. _This means that the best control method, with the highest emission
reduction. is first analyzed. If it is not cost effective, then the second-best control
method is evaluated for cost effectiveness. The process continues until a control
method is found to be cost-effective. This process provides a mechanism for all
practical andiy potential control technologies to be evaluated. As part of the
permitting process, the applicant is responsible for preparing the BACT analysis, and
submitting it to the District for review and approval.

The top-down process consists of five steps:

1. Identify all control technologies

\dentify all possible air pollution control options for the emissions unit. In addition to
add-on control, _control options may include production process methods and
techniques. _Innovative, transferable technologies, and LAER technologies should
also be identified.

2. Eliminate technically infeasible options

The technologies identified in Step 1 should be evaluated for technical feasibility.
Elimination of any of the technologies identified in Step 1 should be well-documented
and based on physical, chemical and engineering principles.

3. Rank remaining control technologies

Based on overall control effectiveness, all remaining_technically feasible control
options should be ranked for the pollutants under review. A list should be generated
for each pollutant subject to the BACT analysis. _This list should include control
efficiencies, emission rates, emission reductions, environmental impacts and energy
impacts. Environmental impacts may include multimedia impacts and the impacts of
the control option on toxic emissions.

4. Evaluation

Evaluate the most effective controls and document the results. For each option, the
applicant is responsible for objectively discussing each of the beneficial and adverse
impacts. Typically, the analysis should focus on the direct impacts. Calculations for
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both incremental and average cost effectiveness should be completed during this
step. The MSBACT option must be cost effective for both analyses. In the event

* that the top option from Step 4 is ruled out after the impacts and cost effectiveness
are evaluated, the decision and reasoning should be fully documented. The next
most stringent alternative from Step 4, should then be evaluated.

5. Select BACT
The most effective control option not eliminated in Step 4 is proposed as BACT for

the pollutant and permit unit and presented to the District for review and approval.

Costs to Include in a Cost Effectiveness Analysis

Cost effectiveness evaluations consider both capital and operating costs. Capital
cost includes not only the price of the equipment, but the cost for shipping,
engineering and installation. Operating or annual costs include expenditures
associated with utilities, labor and replacement costs. Finally, costs are reduced if
any of the materials or energy created by the process result in cost savings. These
cost items are shown in Table 56. Methodologies for determining these values are
given in documents prepared by USEPA through their Office of Air Quality Planning
and Standards (GAQPS-EPA Air Pollution Control Cost Manual, 4th-Sixth Edition,
2002, YSEPA 4594_5_2/35—9”&2-096—@%&8%%%).

The cost of land will not be considered because 1) add-on control equipment usually
takes up very little space, 2) add-on control equipment does not usually require the
purchase of additional land, and 3) land is non-depreciable and has value at the end
of the project. In addition, the cost of controlling secondary emissions and cross-
media pollutants caused by the primary MSBACT requirement should be included in
any required cost effectiveness evaluation of the primary MSBACT requirement.
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Table 56: Cost Factors

Purchased Equipment Cost
Control Device
Ancillary (including duct work)
Instrumentation
Taxes
Freight

Direct Installation Cost
Foundations and Supports
Handling and Erection
Electrical
Piping
Insulation
Painting

Direct Costs

Raw Materials
Utilities

- Electricity

- Fuel

- Steam

- Water

- Compressed Air
Waste Treatment/Disposal
Labor

- Operating

- Supervisory

- Maintenance
Maintenance Materials
Replacement Parts

Total Capital Investment

Indirect Installation Costs
Engineering
Construction and Field Expenses
Start-Up
Performance Tests
Contingencies

Total Annual Cost

Indirect Costs
Overhead
Property Taxes
Insurance
Administrative Charges
Recovery Credits
Materials
Energy

In January 1988, the SCAQMD Governin
included a requirement to use clean fuel
produces air emissions equivalent to or
and fine respirable particulate matter (PMio).
are metﬁaae& hquud petroleum gas (LPG),
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lower than natura

burning of landfill, di
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refmery and other by-product gases is not subject to the

g Board adopted a Clean Fuels Pohcy that
s as part of BACT. A clean fuel is one that
I gas for NOyx, SOx, ROG,
Besides natural gas, other clean fuels
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clean fuels requirement%mey-a;eeeﬁsidereekmstw. However, the combustion of
these fuels must comply with other SCAQMD rules, including the sulfur content of the
fuel.

The requirement of a clean fuel is pased on engineering feasibility. Engineering
feasibility considers the availability of a clean fuel and safety concerns associated
with that fuel. Some state and local safety requirements limit the types of fuel, which
can be used for emergency standby purposes. Some fire departments or fire
marshals do not allow the storage of LPG near occupied buildings. Fire officials
have, in some cases, vetoed the use of methanol in hospitals. If special handling or
safety considerations preclude the use of the clean fuel, the SCAQMD has allowed
the use of fuel oil as a standby fuel in boilers and heaters, fire suppressant pump
engines and for emergency standby generators. The use of these fuels must meet
the requirements of SCAQMD rules limiting NOx and sulfur emissions. In_addition
the Clean Fuel requirements for MSBACT are subject to the provisions of California
Health and Safety Code Section 40440.11.

BACT UPDATE PROCESS

As technology advances, the SCAQMD’s MSBACT Part D Guidelines will be
updated. Updates will include revisions to the guidelines for existing equipment
categories, as well as new guidelines for new categories.

The MSBACT Guidelines will be revised based on the criteria outlined in the previous
sections. Once a more stringent emission limit or control technology has been
reviewed by staff and is determined to meet the criteria for MSBACT, it will be
reviewed through a public process. The process is shown schematically in Figure 2.
The public will be notified and the BACT Scientific Review Committee(SRG} will have
an opportunity to comment. Following the public process_and comment eriod, the
guidelines will be presented to the Governing Board for approval at a public hearing,
prior to updates of the MSBACT Guidelines, Part D.
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Figure 2: The Ongoing BACT Update Process

New equipment or

TTTIDTER

process
{case by case basis)

- Fublic and SRCNotification
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Chapter 2 - How to Use Part D of the
MSBACT Guidelines

This chapter explains the MSBACT information found in Part D - MSBACT
Guidelines. The Guidelines in Part D should be used to determine MSBACT for
non-major polluting facilities. For a listing of equipment, refer to the Part D Table
of Contents. Determination of MSBACT for equipment not found in Part D of the
MSBACT Guidelines is also explained.

GENERAL

Part D includes MSBACT Guidelines for more than 100 categories of equipment
commonly processed by SCAQMD. Some guidelines are further subdivided by
equipment size, rating, type or the material used, as appropriate.

The MSBACT requirements are in the form of:

1) an emission limit

2) a control technology;

3) equipment requirements; or
4) acombination of the last two.

If the requirement is an emission limit, the applicant may choose any control
technology to achieve the emission limit. The SCAQMD prefers to set an
emission limit as MSBACT because it allows an applicant the most flexibility in
reducing emissions.

If a control technology and/or equipment requirements are the only specified
MSBACT, then either emissions from the equipment are difficult to measure or it
was not possible to specify an emission limit that applies to all equipment within
the category. Where possible, an emission limit or control efficiency condition
will be specified in the permit along with the control technology or equipment
requirements to ensure that the equipment is properly operated with the lowest
emissions achievable. An applicant may still propose to use other ways to
achieve the same or better emission reduction than the specified MSBACT.

MSBACT is the control technology or emission limit given in Part D for the basic
equipment or process being evaluated, unless the guideline is out of date, or
there are special permitting conditions, or the equipment is not identified in Part
D. In those cases, the procedures described in the following sections will be
used to determine MSBACT. Applicants or other interested parties are
encouraged to contact the SCAQMD permitting staff if there are any questions
about MSBACT.

SPECIAL PERMITTING CONSIDERATIONS

Although the most stringent, AIP BACT for a source category will most likely be
the required MSBACT, SCAQMD staff may consider special technical
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circumstances that apply to the proposed equipment which may allow deviation
from that MSBACT. The permit applicant should bring any pertinent facts to the
attention of the SCAQMD permitting engineer for consideration.

Case-Specific Situations

SCAQMD staff may consider unusual equipment-specific and site-specific
characteristics of the proposed project that would warrant a reconsideration of
the MSBACT requirement for new equipment.

Technical ilnfeasibility of the control technology:

—A particular control technology may not be required as MSBACT if the applicant
demonstrates that it is not technically feasible to install and operate it to meet a
specific MSBACT emission limitation in a specific permitting situation.

Operating schedule and project length:
If the equipment will operate much fewer hours per year than what is typical, or
for a much shorter project length, it can affect what is considered “AlPZ.

Availability of fuel or electricity:
Some MSBACT determinations may not be feasible if a project will be located in
an area where natural gas or electricity is not available.

Process requirements:

Some MSBACT determinations specify a particular type of process equipment.
SCAQMD staff may consider requirements of the proposed process equipment
that would make the MSBACT determination not technically feasible.

Equivalency

The permit applicant may propose alternative means to achieve the same
emission reduction as required by BACT. For example, if BACT requires a
certain emission limit or control efficiency to be achieved, the applicant may
choose any control technology, process modification, or combination thereof that
can meet the same emission limit or control efficiency.

Super Glean-Compliant Materials

SCAQMD will accept the use of super elean-compliant materials in lieu of an
add-on control device controlling volatile organic compound (VOC) emissions
from coating operations. For example-atthis-time, if a permit applicant uses only
surface coatings that meet the super compliant material definition in SCAQMD
Rule 109¢entainless-than-5%-VOGC-by-weight, it may qualify as VOC MSBACT.
This policy does not preclude any other MSBACT requirement for other
contaminants.

Equipment Modifications

As a general rule, it is more difficult to retrofit existing equipment with MSBACT
as a result of NSR modification when compared to a new source. The
equipment being modified may not be compatible with some past MSBACT
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determinations that specify a particular process type. There may also be space
restrictions that prevent installation of some add-on control technology.

Other Considerations

Although multiple process and control options may be available during the
MSBACT determination process. considerations should be made for options that
reduce the formation of air contaminants from the process, as well as ensuring
that emissions are properly handled. In addition to evaluating the efficiency of
the control stage, these additional considerations are needed to ensure that the
system is capable of reducing or eliminating emissions from the facility on a
consistent basis during the operational life of the equipment. Measures listed in
this section for MSBACT are subject to the requirements of California Health and
Safety Code Section 40440.11.

Pollution Prevention

The Pollution Prevention Act of 1990 (42 U.S.C. §§13101-13109) established a
national policy that pollution should be prevented or reduced at the source
whenever feasible. _In_many cases, air pollution control is a process that
evaluates contaminants at the exhaust of the system. Pollution prevention is the
reduction or_elimination of waste at the source by the modification of the
production process. Pollution prevention measures may consist of the use of
alternate or reformulated materials, a modification of technology or equipment,
or_improvement of energy efficiency changes that result in an emissions
reduction. These measures should be considered as part of the MSBACT
determination process if the measures will result i in the ellmmanon or reductlon of
emissions

process or material chanqe “will also need to be considered as part of the

MSBACT determination process. in contrast to the overall emissions reductions
from the implementation of pollution prevention measures. U.S. EPA policy
defined pollution prevention as source reduction and other practices that reduce
| or eliminate the creation of pollutants through increased efficiency in the use of
| raw materials, energy, water, or other resources, and protection of natural
resources by conservation?®. U.S. EPA further specifies that pollution prevention
does not_include recycling (except in-process recycling), energy recovery,
treatment or disposal. For purposes of these BACT Guidelines, and to be
consistent with federal definitions, source reduction and pollution prevention shall

include, but not be limited to, . i ibili :

[Z] equipment or technology modifications,

process or procedure modifications
reformulation or redesign of products,

substitution of raw materials, or

] improvements in housekeeping. maintenance or inventory control,

20 .S, EPA Pollution Prevention Law and Policies (www.epa.gov/p2/pollution-prevention-law-and-
policies#define)

MSBACT GUIDELINES - PART C 45JHY- 2006 MAYOCTOBERDECEMBER 2016




CHAPTER 2 - HOW TO USE PART D OF THE MSBACT GUIDELINES

that reduce the amount of air contaminants entering any waste stream or
otherwise released into the environment, including fugitive emissions.

Monitoring and Testing

In order to ensure that MSBACT determinations continue to meet their_initial
emission and efficiency standards, periodic or continuous parameter monitoring
and_testing requirements may be implementedrequired during the permitting
process. Equipment and processes may experience_some_change over time,
due to aqing or operational methods of the equipment, which_may affect
emission rates or _control efficiencies. In addition to other rule requirements
additional monitoring and testing requirements may need to focus on aspects
directly related to the MSBACT determination, and may be made enforceable by
permit_conditions. _Monitoring and testing requirements should be specific to
characterize _operating conditions _(e.g. temperatures, pressures, flows,
production rates) and measurement techniques when MSBACT is established to
ensure clarity and consistency with the standard.

Capture Efficiency

An integral part of controlling air pollutants emitted from a process with add-on
air pollution control equipment is capturing those emissions and directing them to
the air pollution control device. Emissions which are designed to be collected by
an exhaust system but are vented uncontrolled into the atmosphere can have a
much greater impact than controlled emissions. When applicable, the evaluation
of a process and its associated control equipment should address the
qualification _and guantification of capture efficiency. By addressing capture
efficiency during MSBACT determinations, a standard can be established to
evaluate the capture efficiency of other systems, as well as ensure that the
- capture efficiency is maintained consistently over time.

If applicable, MSBACT determinations may_include the percentage capture
efficiency and the methods and measurements (e.g. EPA Method 204, capture
velocity measurements. design using ACGIH’s Industrial Ventilation, static
pressures) used to determine and verify it. For various circumstances, several
SCAQMD rules (see Table 5. Part A, Chapter 1) already require an assessment
of collection efficiency of an emission control system following EPA Method 204,
EPA’s “Guidelines for Determining Capture Efficiency”, SCAQMD’s “Protocol for
Determination of Volatile Organic Compounds (VOC) Capture Efficiency.” or
other methods approved by the Executive Officer, and are appropriate to include
as BACT requirements. The capture efficiency for any MSBACT Determination
shall be no less stringent than any applicable rule requirement. Other
considerations that may affect capture, such as cross-drafts, thermal drafts and
the volume of combustion products, should also be addressed during this

rocess.

MSBACT Determinations Should the Guidelines Become Out of
Date

Should the MSBACT Guideline Part D become out of date with state BACT
requirements or permits issued for similar equipment in other parts of the state,
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staff will evaluate permits consistent with the definition of BACT considering
technical and economic criteria as required by Rule 1303 (a) and Health & Safety
Code Section 40405. The technical and economic factors to be considered are
those identified in Chapter 1.

BACT APPLICATION CUT-OFF DATES

These guidelines apply to all non-major polluting facility applications deemed
complete subsequent to SCAQMD Governing Board adoption of the Regulation
Xl amendments in 2000.

Applications for a Registration Permit for equipment issued a valid Certified
Equipment Permit (CEP), which is valid for one year, wil only be required to
comply with MSBACT as determined at the time the CEP was issued. However,
SCAQMD staff will reevaluate the MSBACT requirements for the CEP upon
annual renewal of the CEP by the equipment manufacturer.
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PART D - BACT GUIDELINES FOR
NON-MAJOR POLLUTING FACILITIES

Part D of the BACT Guidelines is published as a separate document.
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Chapter 1 - GHG BACT

This_chapter explains the requirements of greenhouse gases (GHG) BACT
regulations according to EPA, describes the Top-Down Process. shows how to
calculate GHG emissions and explains the Prevention of Significant Deterioration
(PSD) Apphcablhty for GHGs for new_sources as well as_modified sources.

—The aundance in thns chapter is

applicable to the EPA requnrements in place as of the date of these guidelines,
and takes into consideration the U.S. Supreme Court decision in Utility Air
Requlatory Group v. Environmental Protection Agency, 134 S. Ct 2427

(2014)* as-welt-as- SCAQMD-Rule-1744:
BACKGROUND

EPA has found that GHG, made of up of six combined compounds. constitute air

pollution that endanger public health and welfare. EPA’s adopted requirements
for GHG under 40 CFR 52.21 in May 2010, which

were revised in October 2015, to establishing a way to permit GHG emissions

under PSD and Title V. Through this rule, permitting focused on the maijor
industrial sources, which emit nearly 70 percent of the greenhouse gas pollution

from stationary sources. At this time, smaller businesses and sources are not be
subject to these requirements.

The requirements of this rule apply only to GHG as defined by EPA as a total
group of six GHG which are: carbon dioxide (CO,). nitrous oxide (N.O). methane
(CHq), hydrofluorocarbons (HFC), perfluorocarbons (PFC). and sulfur
hexafluoride (SFe). All other attainment air _contaminants, as defined in
SCAQMD Rule 1702 subdlwsnon (a) shall be requlated for the purpose of PSD.

PERMITTING GUIDANCE FOR GHG

EPA’s "PSD and Title V _Permitting Guidance for Greenhouse Gases’ provides
the basic information that permit writers and applicants need to address GHG
emissions in permits. Although this guidance was issued prior to the revision of
40 CFR 5221 in 2015, there are parts still applicable to the current
requirements. The applicable parts of the guidance document are summarized in
these Guidelines. The guidance:

©] applies long-standing PSD and Title V_permitting requirements and

processes to GHG;
reiterates that BACT determinations will continue to be a state. and

project specific decision:

Re-UA - A-decision-limited-the pe-originally-envisioned-by the Tailoring Rule—and-rew-on
w i =

2 The UARG v. EPA decision limited the scope originally envisioned by the Tailoring Rule, and now only
“anyway sourc are subject to GHG BACT. k3 24 14, §o

fabli £r
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g does not prescribe GHG BACT for any source type;

[2] emphasizes the importance of BACT options that improve energy

efficiency;

points out that Carbon Capture and Sequestration (CCS) is a promising
technology in the early stage of demonstration and commercialization (it

should be identified as an available control measure in the first step of

BACT. it is currently an expensive technology and unlikely to be selected

as BACT in most cases);

notes that biomass could be considered BACT after taking into account
environmental, energy, and economic considerations and _state and
federal policies that promote biomass for energy-independence and
environmental reasons. In its memorandum?® dated November 19, 2014,
EPA states that it is still assessing and monitoring biogenic feedstocks
and will provide further guidance. Further updates can be found at EPA's
webpage “CO2 Emissions Associated with Biomass Use at Stationary
Sources.”

provides flow charts and examples that illustrate the key points of the
traditional five-step process for determining BACT for GHG: and

identifies technical resources related to GHG emissions and controls.

FEDERAL PSD APPLICABILITY FOR GHG

Beginning January 2, 2011, GHGare-regulated-as-a-NSR-contaminant—GHG
BACT applies when a new or modified facility is subject to PSD requirements for
GHG. The first step for PSD applicability determination for new or modified
sources is listed in the Tables 7 and 8 below that address the Failering-Rule
requirements in 40 CFR 52.21. A second step for PSD applicability is
contemporaneous netting. For detailed guidance on this topic, EPA’'s "PSD and
Title V Permitting Guidance for Greenhouse Gases” (March 2011) should be
referenced. but should be used in accordance with EPA’s clarifying documents
regarding the U.S. Supreme Court decision in Utility Air_Requlatory Group V.
Environmental Protection Agency?* and the current requirements under 40 CFR
52.21.

In_determining PSD applicability, a differentiation between GHG COze and mass
basis must be made. GHG mass basis is simply the sum of all six GHG
compound mass emissions. However, to obtain GHG CO.e, the mass emissions
of each individual GHG compound must be multiplied by its 100-year Global
Warming Potential (GWP). _The individual GHG CO,e are then summed to
obtain the total CO.e for the source. Current GWP factors should be obtained
from EPA’s website when performing these calculations.

23 EPA Memo: “Addressing Biogenic Carbon Dioxide Emissions from Stationary Sources, (2014
November 9)

24 EpA Memo: Next Steps and Preliminary Views on the Application of Clean Air Act Permitting Programs
to Greenhouse Gases Following the Supreme Court's Decision, (2014, July 24)
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Table 7

GHG PSD Applicability for New Sources

1. The source is otherwise subject to PSD for another requlated NSR

pollutant, AND
2. The source has a GHG PTE > 75,000 tons per year (TPY) COze;

Table 8

1. The modification is otherwise subject to PSD for another requlated NSR
pollutant, AND

2. The modification results in a GHG emissions increase ofand net
emissions increase:

a. PTE=> 75,000 TPY CO.e, AND

b. > zero TPY mass basis

Contemporaneous Netting

Contemporaneous netting is the process of considering all of the creditable
emission_increases and decreases that have occurred during the period
beginning five years before the proposed construction of the modification
through the date that the emission increase from the modification occurs. When
calculating the net emissions increase in Table 8 above for PSD applicability, it
must include all emission increases and decreases during this period.

SCAQMD PSD APPLICABILITY FOR GHG

SCAQMD adopted Rule 1714 in 2010 to implement the PSD GHG requirements
set forth by 40 CFR 52.21. SCAQMD Rule 1714 incorporates the provisions of
40 CFR 52.21 by reference, excluding the sections listed under SCAQMD Rule
1714 (c)(1). SCAQMD PSD applicability should be determined following the
applicable sections of the Code of Federal Regulation identified in the rule.
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TOP-DOWN BACT PROCESS

EPA recommends that permitting authorities continue to use the EPA's five-step
“Top-Down” BACT process to determine BACT for GHG (U.S. EPA, 2011)%.
While this section summarizes the steps in the process, further details for each
of the steps can be referenced in EPA’s guidance document.

BACT Step 1 — Identify All Available Control Options

The first step in the top-down BACT process is to identify all “available” control
options. Available control options are those air pollution control technologies or
techniques (including lower-emitting processes and practices) that have the
potential for practical application to the emissions unit and the requlated pollutant
under evaluation.

Permit applicants and permitting authorities should identify all “available” GHG
control options that have the potential for practical application to the source
under consideration.

The application of BACT to GHG does not affect the discretion of a permitting
authority to exclude options that would fundamentally redefine a proposed
source. GHG control technologies are likely to vary based on the type of facility,
processes_involved, and GHG being addressed. EPA has emphasized the
importance of energy efficiency improvements. t

For the purposes of a BACT analysis for GHG, EPA classifies CCS as an add-on

pollution control technology that is “available” for large CO.-emitting facilities
including fossil fuel-fired power plants and industrial facilities with high-purity CO»
streams (e.g.., hydrogen production, ammonia production natural gas
processing, ethanol production, ethylene oxide production, cement production,

and iron and steel manufacturing).
BACT Step 2 — Eliminate Technically Infeasible Options

Under the second step of the top-down BACT analysis, a potentially applicable
control technique listed in Step 1 may be eliminated from further consideration if
it is not technically feasible for the specific source under review. EPA generally
considers a technology to be technically feasible if it has been successfully
operated on the same type of source under review, or is available and applicable
to the source under review.

Assuming CCS has been included in Step 1 of the top-down BACT process for
such sources. it now must be evaluated for technical feasibility in Step 2. CCSis

composed of three main components: CO, capture and/or _compression,
transport. and storage. CCS may be eliminated from a BACT analysis in Step 2 if
it can be shown that there are significant differences pertinent to the successful
operation for anyeaeh of these three main components from what has already

2515 .S, EPA (2011). PSD and Title V Permitting Guidance for Greenhouse Gases
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been applied to a differing source type. For example, the temperature, pressure,
pollutant concentration, or volume of the gas stream to be controlled, may differ
so significantly from previous applications that it is uncertain the control device
will work in_the situation currently undergoing review. CCS may be eliminated
from a BACT analysis in Step 2 if the three components working together are
deemed technically infeasible for the proposed source, taking into account the
integration of the CCS components with the base facility and site-specific
considerations (e.g., space for CO, capture equipment at an existing facility,

right-of-ways to build a pipeline or access to an existing pipeline, access to

suitable geologic reservoirs for sequestration, or other storage options).

BACT Step 3 — Ranking of Controls

After the list of all available controls is winnowed down to a list of the
technically feasible control technologies in Step 2, Step 3 of the top-down BACT
process calls for the remaining control technologies to be listed in order of
overall control effectiveness for the requlated NSR pollutant under review. The
most effective control alternative (jie.. the option that achieves the lowest
emissions level) should be listed at the top _and the remaining technologies
ranked in_descending order of control effectiveness. The ranking of control
options in Step 3 determines where to start the top-down BACT selection

process in Step 4.

The options considered in a BACT analysis for GHG emissions will likely include,
but not necessarily be limited to. control options that result in energy efficiency
measures to achieve the lowest possible emission level. Where plant-wide
measures to reduce emissions are being considered as GHG control techniques,
the concept of overall control effectiveness will need to be refined to ensure the
suite of measures with the lowest net emissions from the facility is the top-
ranked measure. Ranking control options based on_their net output-based
emissions ensures that the thermal efficiency of the control option, as well as the
power demand of that control measure. is fully considered when comparing
options in Step 3 of the BACT analysis. Finally, to best reflect the impact on the
environment, the ranking of control options should be based on the total CO.e
rather than total mass or, mass for the individual GHG.

BACT Step 4 — Economic, Energy, and Environmental Impacts

Under Step 4 of the top-down BACT analysis, permitting _authorities must
consider the economic, energy. and environmental impacts_arising from each
option remaining under consideration. Accordingly, after_all available and
technically feasible control options have been ranked in terms of control
effectiveness (BACT Step 3). the ermitting authority should consider an
specific_energy, environmental. and economic impacts identified with those
technologies to either confirm that the top_control alternative is appropriate or

determine it to be inappropriate.

There are compelling public health and welfare reasons for BACT to require all
GHG reductions that are achievable, considering economic_impacts and the
other listed statutory factors. As a key step in the process of making GHG a
regulated pollutant, EPA has considered scientific literature on impacts of GHG
emissions and has made a final determination that emissions of six GHG
endanger both the public health and the public welfare of current and future
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generations. Potential impacts that may be considered in this step based on the
EPA’s January 2010 Endangerment Finding?® are detailed in EPA’'s guidance
document. i i i i

When conducting a BACT analysis for GHG. the environmental impact analysis

should continue to concentrate on impacts other than the direct impacts due to
emissions of the regulated pollutant in question. Where GHG control strategies
affect emissions of other regulated pollutants, _applicants _and permitting
authorities should consider the potential trade-offs of selecting particular GHG

control strategies.

BACT Step 5 — Selecting BACT

In Step 5 of the BACT determination process, the most effective control option
not eliminated in Step 4 should be selected as BACT for the pollutant and
emissions unit_under review and included in the permit. For energy-producing
sources. one way to incorporate the energy efficiency of a process unit into the
BACT analysis is to compare control effectiveness in BACT Step 3 based on
output-based emissions of each of the control options. Establishing an output-
based BACT emissions limit, or a combination of output- and input-based limits
wherever feasible and appropriate to ensure that BACT is complied with at all
levels of operation should be considered.

GHG CONTROL MEASURES WHITE PAPERS

EPA has a series of technical “white papers” that summarize readily available
information on control techniques and measures to reduce GHG emissions from
specific industrial sectors. These papers provide basic technical information which
may be useful in a BACT analysis, but they do not define BACT for each sector.
The industrial sectors covered include:

Electric Generating Units (PDF) (48pp. 805k)
EPA Contact: Christian Fellner (919-541-4003 or
fellner.christian@epa.gov)

Large Industrial/Commercial/Institutional Boilers (PDF) (39pp.

337k)
EPA Contact: Jim Eddinger (919-541-5426 or

eddinger.jim@epa.gov)

Pulp and Paper (PDF) (62pp. 421k)
EPA Contact: Bill Schrock (919-541-5032 or schrock.bill@epa.gov)

2 hngs://www3.epa.gov/climatechangelendangermentl
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Cement (PDF) (48pp, 220k)
EPA Contact: Keith Barnett (919-541-5605 or
barnett keith@epa.gov)

Iron and Steel Industry (PDF) (78pp. 620k)
EPA Contact: Donna Lee Jones (919-541-5251 or
jones.donnalee@epa.qgov)

Refineries (PDF) (42pp. 707k)
EPA Contact: Brenda Shine (91 9-541-3608 or

shine.brenda@ega.gov)

Nitric Acid Plants (PDF) (31pp, 544k)
EPA Contact: Nathan Topham (91 9-541-0483 or

togham.nathan@ega.gov)

Landfills (PDF) (28pp, 250k)
EPA Contact: Hillary Ward (919-541-3154 or

ward.hillary@epa.gov)
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(This section is currently under development)
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LIST OF ABBREVIATIONS

AIP Achieved in Practice

APCD Air-Pollution-Control District-Air Pollution Control District
AQMP Air Quality Management Plan

BACT Best available control technology

BRC BACT Review Committee, SCAQMD

CAA Clean Air Act

CAPCOA California Air Pollution Control Officers Association
CARB California Air Resources Board

CccCs Carbon Capture and Sequestration

CEP Certified Equipment Permit

CFC Chlorofluorocarbons

CFR Code of Federal Regulations

(0] Carbon monoxide

CO; Carbon dioxide

CO.e Carbon dioxide equivalent

DCF Discounted Cash Flow Method

DEO Deputy Executive Officer

GHG Greenhouse Gas(es)

GWP Global Warming Potential

H&SC Health and Safety Code, California State

LAER Lowest achievable emission rate

LPG Liquefied petroleum gas

MDAB Mojave Desert Air Basin

MICR Maximum Individual Cancer Risk

MSBACT Minor Source BACT

NO, Nitrogen dioxide

NOx Oxides of nitrogen

NSR New Source Review

oDC Ozone depleting compounds

Pb Lead

PM1o Particulate matter less than 10 microns in diameter
PM;s Particulate matter less than 2.5 microns in diameter
PSD ™ Prevention of Significant Deterioration

PTE Potential to Emit

RACT Reasonably available control technology
RECLAIM Regional Clean Air Incentives Market

ROG Reactive organic gas

RTC RECLAIM trading credit

SCAQMD South Coast Air Quality Management District

SIP State Implementation Plan

SOCAB South Coast Air Basin
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BAY AREA AIR QUALITY MANAGEMENT DISTRICT
Best Available Control Technology (BACT) Guideline

Source Categor
‘Engine - Compression * | Revision:

Source: | Ignition, Stationary Prime; Document #: | 96.1.4
non-Agricultural
Class: = | >50 BHP Output Date:
Determination
Pollutant BACT TYPICAL TECHNOLOGY
1. Technologically Feasible/
Cost Effective
2. Achieved in Practice
1. 50% reduction of current tier™® 1. Catalytic oxidation combined with
POC standard for POC. current POC certified engine.™
2. Current tier*® standard for POC at 2. Current POC certified engine.™®
applicable horsepower rating.
1. 85% reduction of current tier™® 1. Selective catalytic reduction (SCR)
NOx standard for NOX. + current NOX certified engine.*®
2. Current tier*® standard for NOx at 2. Current NOx certified engine.*®
applicable horsepower rating.
1. n/s 1. n/s
SO, 2. Fuel sulfur content not to exceed 2. CARB Diesel Fuel
0.0015% (wt) or 15 ppm. (Ultra Low Sulfur Diesel).
1. 50% reduction of current tier™® 1. Catalytic oxidation combined with
co standard for CO. current CO certified engine.™
2. 2.75 g/bhp-hr [319 ppmvd @ 15% 2. Any engine demonstrated or
o certified to meet 2.75 g/bhp-hr.
1. n/s 1. n/s
PM,, 2. 0.01 g/bhp-hr or equiv® technology.® | 2. Any engine/technology verified or
3. TBACT: 0.01 g/bhp-hr or certified to achieve 0.01 g/bhp-hr.°
equivalent® technology °. 3. (See?2., above)®
1. n/s 1. n/
NPOC s
2. n/s 2. n/s
References

a. Current tier standard: The current CARB or EPA off-road tier standard for the pollutant of concern
within the appropriate horsepower range. Where NMHC + NOx is listed (with no individual standards
for NOx or NMHC) as the standard, the portions may be considered 95% NOx and 5% NMHC. For the
purposes of determining BACT NMHC = POC. Any engine which has been certified or demonstrated
to meet the current year tier standard may be considered a current certified engine for that pollutant.

b. An engine which does not meet the current EPA or CARB off-road tier standard may represent BACT2,
providing 1) the engine met the most stringent EPA Tier Standard in effect prior to the Tier change for
that horsepower rating, and 2) the permit application is submitted within 6 months of the effective date
of the Tier change. [Source: California Health & Safety Code Section 93116.3(b)(7)]

C. Compliance with 0.01 g/bhp-hr may be demonstrated by use of Alternative Compliance Demonstration,
specified in California Health & Safety Code Section 93115.13(f) [Stationary CI Engine ATCM].

d. Previous BACT determination dated 01/11/02.

€: Specified because not all BAAQMD-defined stationary engines are subject to the Stationary ATCM.
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Overview of Off-Road Compression Ignition Engine Certification Standards in g/bhp-hr (gIkW-hr)1

Engine Tier 12 Tier 2 Tier 3 Tier 4
HP (KW) HC NOX co PM | Years | NMHC | CO PM | Years | NMHC | CO PM Years | NMHC | NMHC | NOxs co PM | Years
+ NOx + NOx + NOx

50 <75 6.9 1998- | 56 37 030 |2004- |35 37 0.22 2008- | 3.5 37 0.02 | 2013+

(37<56) (9.2) 2003 | (7.5) (5.0) (0.40) | 2007 | (47) | (500 | (030) | 2012 | (47) (5.0) (0.03)

75<100 6.9 1998 - | 5.6 37 0.30 | 2004- |35 37 0.30 | 2008- | 35 0.14 0.30-2.5 37 0.01 | 2012-

(56<75) 9.2) 2003 | (7.5) (5.0) (0.40) | 2007 | (47) | (500 | (0.40) | 2011 | (47) 0.19) | (0.40-3.4) | (5.0 (0.02) | 2013
0.14 0.30 37 0.01 | 2014+
(0.19) | (0.40) (5.0) (0.02)

100<175 6.9 1997 - | 4.9 37 022 |2003- |30 3.7 0.22 2007 - | 3.0 0.14 0.30-2.5 37 0.01 | 2012-

(75<130) 9.2) 2002 | (6.6) (5.0) 0.30) | 2006 | (40) |(5.0) |(030) | 2011 | (4.0) (0.19) | (0.40-3.4) | (5.0) (0.02) | 2013
0.14 0.30 37 0.01 | 2014+
0.19) | (0.40) (5.0) (0.02)

175<300 097 |69 85 040 | 1996- | 4.9 26 0.15 | 2003- | 3.0 26 0.15 | 2006- | 3.0 0.14 0.30-1.5 26 0.01 | 2011-

(>130<225) | (1.3) | (9.2) (11.4) | (0.54) | 2002 | (6.6) (35) (0.20) | 2005 | (4.0) (35 | (020 |2010 |40 (0.19) | (0.40-2.0) | (3.5) (0.02) | 2013
0.14 0.30 26 0.01 | 2014+
(0.19) | (0.40) (3.5) (0.02)

300<600 097 |69 85 040 | 1996- | 4.8 26 0.15 | 2001- | 3.0 26 0.15 2006- | 3.0 0.14 0.30-15 26 001 | 2011-

(225<450) | (1.3) | (9.2) (11.4) | (0.54) | 2000 | (6.4) (3.5) (0.20) | 2005 | (4.0) (35) | (020) | 2010 | (4.0 (0.19) | (0.40-2.0) | (3.5) (0.02) | 2013
0.14 0.3.0 26 0.01 | 2014+
(0.19) | (0.40) (3.5) (0.02)

600<750 097 |69 8.5 040 | 1996 - | 4.8 26 0.15 | 2002- | 3.0 26 0.15 | 2006- | 3.0 0.14 0.30-1.5 26 0.01 | 2011-

(450<560) | (1.3) | (9.2) (11.4) | (0.54) | 2001 (6.4) (3.5) (0.20) | 2005 | (4.0) (35 | (020 | 2010 | (4.0 (0.19) | (0.40-0.20) | (3.5) (0.02) | 2013
0.14 0.30 26 001 | 2014+
(0.19) | (0.40) (3.5) (0.02)

>750 097 |69 8.5 040 | 2000- | 438 26 0.15 | 2006 - 0.30 26 26 0.075 | 2011-

(2560 ) (13) | ©2 (11.4) | (0.54) | 2005 | (6.4) (35) (0.20) | 2010 (0.40) | (35) (3.5) (0.10) | 2014
0.14 26 (3.5) 26 0.03 2015+
(0.19) (3.5) (0.04)

>750<12004 | 0.97 | 6.9 8.5 0.40 | 2000- | 4.8 26 0.15 | 2006 - 0.30 26 26 0.075 | 2011 -

(560<900) | (1.3) | (9.2) (11.4) | (0.54) | 2005 | (6.4) (3.5) (0.20) | 2010 (0.40) | (35) (3.5) (0.10) | 2014

Gen. Only 0.14 050 (0.67) | 26 0.02 2015+
(0.19) (3.5) (0.03)

>12004 0.97 6.9 8.5 0.40 | 2000- | 4.8 26 0.15 | 2006 - 0.30 0.50 26 0.075 | 2011 -

(>900) (13) | (02 (11.4) | (0.54) | 2005 | (6.4) (3.5) (0.20) | 2010 (0.40) | (0.67) (3.5) (0.10) | 2014

Gen. Only 0.14 05 26 0.02 2015+
(0.19) | (0.67) (3.5) (0.03)

1 This table is intended as an overview. For California Exhaust Emission Standards and Test Pr
2423. For federal Nonroad Compression Ignition Engine Certification Standards, consuit title 40,

2 Engine manufacturers have several options for complying with NOXx during the transitional implementation years of Tier 4, inclu

ding a "phase-in--phase-out" or alternative NOX level approach.

ocedures -Off-Road Compression-Ignition Engines, consult title 13, California Code of Regulations, section
United States Code of Federal Regulations, Chapter 1, Part 89, subpart B and Part 1039, Subpart B.
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Best Available Control Technology (BACT) Guideline 1.8.2 D

Refinery Process Heater,

Emissions Equipment 641 and 215
Unit: Refinery Fuel Gas and/or g i . MM Btu/hr
Natural Gas
ie : o . S-33-407-0
Fa{cﬂlty. Big West of California LLC References: and ‘411-0
Location: Bakersfield Date Of. . 9/1/2006
Determination:
Pollutant BACT
CO 10 ppmv @ 3% O2 (SCR and burner tuning)
5 ppmv at 3% 02, (15 minute average) (Low NOx burners and
NOx
SCR)
PM10 Treated refinery gas and/or natural gas with no more than 100
ppmv total reduced sulfur (3-hour rolling average)
SOx Treated refinery gas and/or natural gas with no more than 100
ppmv total reduced sulfur (3-hour rolling average)
vVOC Good combustion practices )
BACT Status Comment
Achieved in Practice VOC, NOx, SOx and CO
Technologically Feasible BACT PM10

Best Available Control Technology (BACT) Guideline 1.8.2 C

Emissions
Unit:

Facility:

Location:

Pollutant
(610

Process Heater - Equipment All
Refinery Rating:
Equilon Reloronoos: ATC #: Withdrawn
Enterprise ) Project #: S-990010
Bakersfield Dateof = . 1/4/2001
Determination:
BACT
BACT NOT TRIGGERED

6/12/17, 8:17 AM



BACT Guideline , . http://www .valleyair.org/busind/ptofbact/b_a_c_t/bact_guidel...

Pollutant BACT
NOx BACT NOT TRIGGERED
PM10 BACT NOT TRIGGERED

Natural gas or treated refinery gas @ 0.0621 grains H2S/dscf (100

0x ppmv H2S)

VvOC BACT NOT TRIGGERED
BACT Status Comment

Achieved in Practice

Best Available Control Technology (BACT) Guideline 1.8.2 B

Emissions Process Heater Equipment — or > 50.0 MMBtu/hr

Unit: - Refinery Rating:
Facility: n/a References: glit:;ziizi?gfve .
Location: n/a Date Of. . 6/30/1999
Determination:
Pollutant BACT
CO BACT NOT TRIGGERED
NOx 9.0 ppmvd @ 3% 02 (0.0108 Ib/MMBtu) SCR
PM10 BACT NOT TRIGGERED
SOx BACT NOT TRIGGERED
vVOC BACT NOT TRIGGERED
BACT Status Comment

Achieved in Practice

Best Available Control Technology (BACT) Guideline 1.8.2 A

Emissions Process Heater - Equipment

Unit: Refinery Rating: 92 MMBtu/hr
- Equilon ATC #: S-33-17-7
Farility: Enterprises LLC References. Project #: S-981236

6/12/17, 8:17 AM



BACT Guideline . . http://www.valleyair.org/busind/pto/bact/b_a_c_t/bact_guidel...

Date of

Location: Bakersfield Determination: 6/11/1999
Pollutant BACT
CO BACT NOT TRIGGERED
30.0 ppmvd @ 3% 02 (0.036 Ib/MMBtu) Ultra Low NOx burner with

A0z FGR.

PM10 BACT NOT TRIGGERED

Treated Refinery gas with a sulfur content of 0.10 grains H2S/dscf
(161 ppmv H2S) with natural gas as a supplemental fuel.

VOC BACT NOT TRIGGERED

SOx

BACT Status Comment

Achieved in Practice

The following technologically - Natural gas or treated refinery gas @
feasible options were not cost 100 ppmv H2S - Selective Catalytic
effective Reduction

30f3 ' 6/12/17. 817 AM



http://www.valleyair.org/busind/pto/bact/bactLoader.htm

BACT Clearinghouse (Searchable)

BACT Clearinghouse (Searchable)

“Search Description" and press retum, or select a "Main Category" and/or "Sub Category”.

INSTRUCTIONS: To filter, enter a search term in
Sub Category

Search Description Main Category
i ; . i e S - 0
f
# Description
1.4.4 Boiler: < or = 20.0 MMBtu/hr, Natural Gas or Propane Fired *RESCINDED* (10/26/2009)
1.1.2 Boiler: > 20.0 MMBtu/hr, Natural gas fired, base-loaded or with small load swings. *RESCINDED* (10/26/2009) {
1.1.3 Boiler - > 20.0 MVBtu/hr, Natural gas fired, with highly variable loads or high turndown ratios. *RESCINDED* (10/26/2009) //
|

114 Digester Gas Fired Boiler "RESCINDED* (10/26/2009)
115 Boiler-Dual Fuel for Faciliies Requiring Liquid Backup Fuel *RESCINDED* (10/26/2009)
1186 Boiler - Fired with a High-Ammonia Fuel *RESCINDED* (10/26/2009)
117 Limited Use Boiler - Natural Gas Fired, < 9 Billion Btu/yr *RESCINDED* (10/26/2009) '
118 Biomass-fired Boiler - Grate Systems *RESCINDED* (10/26/2009) /
/
|
i
/

1.21 Qilfield Steam Generator (> or =20 MMBtu/hr) (3/24/2014)
122 Steam Generator - >20.0 MMBtu/Hr Vertically Oriented w/Counterflow Heat Transfer *‘RESCINDED* (10/26/2009) |
Oilfield Steam Generator/TEOR Gas Incinerator **RESCINDED - part of 5/04 update to quideline 1.2.1** (5/1/2004) ‘}
/
[

123

———

1.31 Fluidized-Bed Combustor => 272 MMBtwhr, Cogeneration Operation, Fired with Delayed Petroleum Coke (DPC) (8/27/2005)
{

132 Fluidized Bubbling Bed Combustor (biomass-fired) *RESCINDED* (3/12/2012)
1.4.1 Waste Gas Flare - 15.3 MMBtu/hr, Serving a Tank Vapor Control System *RESCINDED* (11/7/2016) /
142 Waste Gas Flare - Incinerating Produced Gas *RESCINDED* (11/7/2016) /’
143 Landfill Gas Vapor Collection System *RESCINDED* (11/712016) ’,/
144 Digester Gas-Fired Flare *RESCINDED* (11/712016) /
/
145 Qilfield Waste Gas Incinerator *RESCINDED* (11/7/2016) ‘/
/

6/20/17, 9:05 AM

1 AF 1



San Joaquin Valley
Unified Air Pollution Control District
Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations
Main Category: 1.0 External Combustion

BACT Boilers ‘NOx vocC

Code
1.1.1a

Boiler: < or = 20.0 MMBtu/hr, Natural 15 ppmvd @ 3% 02(0.018 Ib/MMBtu) Natural gas with LPG backup or propane fired

Gas or Propane Fired (> 30 Billion
Btu/year)
| Boiler:<or=

Boiler: >20.0 MMBtu/hr, Naturalb gas
fired, base-loaded or with small load

Digester Gas Fired Boiler - <5
MMBtu/hr
Boiler-Dual Fu

Limited Use Bofler-> 200
Natural Gas Fired, <9 billion|

i




San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 1.0 External Combustion

BACT Steam Generators NOx vOC

Gaseous fuel

1.2.1 Steam Generator (> or = 5 MMBtu/hr, 14 ppmvd @ 3% 02
Oil Field)

~ Natural Gas or L

Natural Gas or LPG

MMBtu/Hr  30.0 ppmvd @ 3% 02 (0.036 Ib/MMBtu)
Vertically Oriented w/Counterflow :
Heat Transfer (< 30 Billion Btu/year)



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 1.0 External Combustion

BACT Fluidized-bed Combustors NOx vocC
Code
131 Fluidized-Bed Combustor => 272 28 ppmvd (as NO2 corrected to 3% 02), ammonia 0.008 Ib/MMBtu, natural gas and fuel oil as auxiliary
MMBtu/hr, Cogeneration Operation, injection (less than 30 ppmvd ammonia slip) and fuel
Fired with Delayed Petroleum Coke natural gas and fuel oil as auxiliary fuel)
(DPC)

Fluidized Bubbling Bed Combustor

j , 0.10 Ib/MMBtu, ammo
{biomass-fired)

auxiliary fuel




San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 1.0 External Combustion

BACT Flares NOx voc
Code
141 Waste Gas Flare - 15.3 MMBtu/hr, Steam-assisted or air-assisted when steam Steam-assisted or air-assisted when steam
Servmg a Tank Vapor Control System unavailable unavallable

,dncmeratiz?g

143 ‘ Landflll Gas Vapor Collect|on System 0 06 Ib NOx/MMBtu ” Flare W|th a control éffmency of (— or>) 98% ora
controlled VOC (measured as methane) of (=or<)20
ppmv @ 3% 02

Engineered flare, with air or steam assisted Engineered flare designed with a VOC destruction

combustion, staged combustion, and/or equivalent efficiency of 2 98%. Flare design shall include air or

District approved controls. Flare shall be equipped  steam assisted combustion, staged combustion,

with a flare gas recovery system for non- and/or equivalent District approved controls. Flare

emergency releases. shall be equipped with a flare gas recovery system
non-emergency releases.

1.4.8 - VRefmery Flare



‘ ‘ San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 1.0 External Combustion
BACT Furnaces NOx voc
Code

151 Fiberglass Production Furnace, Natural

gas flred

Natural gas firing and use of cullet (scrap glass) >
15% annually
aseous fuel

Natural gas firing, electric heat boost, Low excess
air (< 5%) and use of cullet > 15% annually

Natural gas

 Natural Gas or LPG Fuel

N
Metal Meltlng Cruc1b|e/Furnace

Natural Gas F|red Metal Heatmg
Furnace

Natural gas-fired container glass distrlbutbr with
good combustion practices, using LPG backup fuel,
and NOx emlssnons of 0.10 Ib/MMBtu

Contalner Glass Produc’uon Container
Glass Distributor

1.5.10 Contalnér Glas§ Production - Container
Glass Lehr

Na;curél gas with LPG baékup ‘

60 ppmv NOX @ 3% 02 or 0,073 Ib-NOX/MMBtu



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 1.0 External Combustion

BACT Food & Ag Products Ovens, etc. NOx voC
Code
1.6.1.a Tomato Roaster Operation of burner within manufacturer’ s Gaseous fuel

specmcatlon to mlmmrze Nox emlssmns

naiural gas fired with optional LPG as backub fuel natural gas fired with optional LPG as backﬁp fuel

Natura! gas and LPG as(badmp fuew

» L\ow NOx Burner fired on ‘natdralrgas wﬁh LPG as
backup fuel

Food Preparatlon Oven <800 degrees
Fahrenhelt =or<3.7 MMBtu/hr

1.6.20 k Feather Meal Processlng Rotary
Dryer - Natural Gas Fired, High
Ammonia Envnronment i

. Flake Cerea

15602
16.23

natural gas

~ 0.06 Ib/MMBt

Wood Drymg Kiln

Ptstachm, Afmctné'




San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 1.0 External Combustion

BACE Food & Ag Products Ovens, etc. NOx voc

Code
1.6.24 Commercial Bakery Oven 30 ppmvd @ 3% 02 equivalent to 0.036 Ib/MMBtu  VOC capture and 95% control efficiency
;;;;6‘25 Blood » - n aetermination . 95% overall captu s an icien
1‘;6.27 Direct-Flred Conveyorized Hotdog 70.0 ppmva @ 3% 02 (0.085 Ib/MMBtu) Natural gas fuel

Cooking Oven



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 1.0 External Combustion

Industrial Ovens NOx voc
Code
171 Oven - Polyethylene Curing, = or < 20 Natural Gas or Propane Fuel Natural Gas or Propane Fuel
MMBtu/hr
| Oven - Plastisol curing/fusing, = or < Plastisol with 2% VOC by weight
' tu/hr . _ usedinthefusingoven

Oven - Parts Cleaning, Burnoff or Natural Gas Fuel 99% by weight control
Burnout



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 1.0 External Combustion

BACT Petroleum Product Combustion NOx voC
Code Devices
18.1 Process Heater - Refinery, = or < 50.0 30.0 ppmvd @ 3% 02 (0.036 Ib/MMBtu) good combustion practices

Gag behy&fation - Glycol Rébmle; (=>
5 MM scf/year) 7

15 ppmv @ 3% 02

12 ppmv @ 3% 02



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 1.0 External Combustion
Misc. Combustion Devices NOx vocC

19.3 Crematory - Natural Gas Fired natural gas fuel natural gas fuel and a secondary combustion
chamber (afterburner) => 1600 degrees F

Dryer- Nhtumfééﬁ??red Solvent-

Gas Absorptnon Chiller - Natural Gas
Fired,< 20 MMBtu/hr

/ A Propane Fired, < 20 MMBtuihr

1.9.7 Auxiliary Burner System, Dryer,
Natural Gas Fired,< 20 MMBtu/hr
M icipal-waste Incinerator < ?5 '

 waste/hr feed rate ‘ .
Molded Paper Products Dryer - Natural 80 ppmv @ 3% 02
Gas Flred < 20 MMBtu/hr

3%02

- _ GasFired,<or=20 MMBtu/hr .
1.9.12 Transportable Diesel-Fired Nitrogen
Vaporizer

0.2 1b/100 gal

Natural gas fired \

Natural gas with LPG backup

1.9.14 Natural Gas Flred Dryer W|th ngh < 8.9 ppmvd @ 19% 02 (0.1 Ib/MMBtu)

Turndown Ratio

se of Natural Gas or LPG/Propane Fuel




~ San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 2.0 Remediation and Waste Disposal
BACT Soil Remediation NOx voC

2.3:1 Soil Remediation Operation - Thermal N/A 95% or greater control efficiency
Oxidizer

Engine L ,
Soil Remediation Operation - Carbon
‘Adsorption

E i St
0.036 Ib/MMBtu (30 ppmv) when gas firing and
0.048 Ib/MMBtu (40 ppmv)when firing diesel
backup fuel
Low



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 2.0 Remediation and Waste Disposal

BACT Waste Disposal : NOx VvOoC
Code )
221 Non-hazardous Wastewater Receiving, ~ N/A Bays used to settle out solids and to skim oil from
Treatment, and Impoundment waste water. Recovered oil pumped to storage tank

venting to carbon canisters or drums. Treated
wastewater discharged to impoundments for
evaporation.




' ' San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 3.0 Internal Combustion Engines

NOx voc

BRG] Emergency IC Engines

Code
3.14 Emergency Diesel IC Engine, <175 hp Certified emissions of 6.9 g/bhp-hr or less Positive crankcase ventilation

-

s

nilation [unls
ne ters Laboratories (UL) certi

Positive crankcase ventilation (PCV)

1.0 g/bhp-hr

1.5 g/bhp-hr

250 hp, Lean Burn



BACT
Code

San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 3.0 Internal Combustion Engines

Limited/Special Use Engines NOx vVOC

3.21

Diesel I.C. Engine - > 449 hp, used for NOx emissions of 7.2 grams/hp-hr or less OR PCV or 90% crankcase control device
testing of crankcase emission controls Turbocharger with intercooler or aftercooler and

tlmmg retarded 49 relative to standard tsmlng
6 gfams/bhp-hwn

Transportable and Mult| location

Positive Crankcase Ventilation (PCV) or Crankcase
DlesellC Engme

Control Devnce that is at Ieast 90% efflcrent

Dlesel F:red IC Engme Low Use (=or <‘ Certified NOx emissions }of 6.9g/bhp-hr or less.

1 000 hr/yr max)

 dated 08/14/96)



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 3.0 Internal Combustion Engines

Fulltime IC Engines NOx
Positive crankcase ventilation or 90% crankcase

voc

NOx emissions of 7.2 g/hp-hr or less
control device(PCV)

Diesel Fired IC Engine - < 600 hp,
Transportable Metal
ContaminatedSoil Processing

‘ ' ) r, or 0.5 Ib/MW-hr




San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 3.0 Internal Combustion Engines

Gas Turbines NOx VvOoC

3.4.1 Gas Turbine - = or > 47 MMBtu/hr, 8 ppmvd @ 15% 02 (Steady State) and 12 ppmv@  0.007 Ib/MMBtu
Vanable Load Without Heat Recovery 15% 02 (Transmonal State)

2 5 ppmv @ 15% 02, ‘based ona three hour

Gas Turbme w:th Heat Recovery (=>3
MW and < 10 MW)

2.5 ppmvd @ 15% 02, based on a three‘hour
rollmg average

Gas Turbine - > 10 MW and < 50 MW,
Umform Load wsth Heat Reco ery

""r

. _ - a\:erage .
348 Gas Turbme < 50 MW, Umform Load 5.0 ppmvd @ 15% 02, based ona three-hour
W|thout Hea Recovery average

3.4.10 Oxy-Fuel Combustor Powering a Steam 5 3 ppmvd @ 15% 02, equlvalent to 0.3 Ib/MW~hr 5.0 ppmv @ 15% 02, equivalent to 0.1 Ib/MW-hr
Turbine, Power Output < 3 MW,
without Heat Recovery, Uniform and

Variable Load, Research Facility



BACT
Code

San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

Dry Cleaners NOx vocC

Petroleum Solvent Dry Cleaning N/A dry-to-dry machine vented to vapor control device



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

BACE Motor Vehicle Coating NOx vocC
Code
421 Automotive Spray Painting Operation, Natural gas or LPG fired burner HVLP spray guns, coatings, cleaning materials, and

< 5.0 MMBtu/hr solvents compliant with District Rule 4612
A ‘ ' - Use coatings with a VOC content of 3.5 Ib/gal {Eess '
xempt compozmds or less nd.

o ‘ { ndgs;d spray gun cteahm ste
423 Mobile Equipment Coating Operation-  N/A Coatings and cleaning materials, and solvents
Multiple Location, <= 20,000 Ib- compliant with District Rule 4612, HVLP spray gun

425 Limited Aircraft Coating Operation - N/A : Use of Coating c‘ovmphant with Rule 4605 HVLP

Maintenance and Refinishing of Metal application equipment, and an enclosed gun cleaner,
Parts on Aircraft, < 20 Gallons/day or equal.
4. Aerospace Parts Coating Operation ‘ '

4.2.7 Aerospace and Metal Parts Coating N/A » Solvent-based solid film lubricant coating with a VOC

Operating - Solid FilmLubricant for content of 6.44 Ib/gal (less water and exempt
computer, medical specialty, and compounds),or lower.

aerospace metal parts and products



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

BACT Motor Vehicle Coating NOXx voC

Motor Vehicle Chassis Coating N/A
Operation -Electrodeposition with a oven
Curing Oven.



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

— Metal Parts and Products Coating NOx VOC
Code
431 Metal Parts and Products Coating - Air ~ N/A Coatings with a VOC content of 2.8 Ib/gal or less;
Dried (excluding specialty coating as HVLP (or equivalent) spray equipment; and an
defined in Rule 4603) enclosed spray gun cleamng system

4.33 Metal Product Coatmg Metal Rod Dlp ‘ N/A v Dip coating wrth low vocC content of 3.5 Ib/gallon

Coating, Air-Dried, = or > 150 (less water and exempt compounds),Dip tank
gallons/month coating covered when not in use

4.3.6 Metal Products Coating - N/A ‘ >Coat|ng wrth aVvocC content of 2. 8 Ib/gal (Iess water
Shipping/Storage Containers and exempt compounds) or less; HVLP (or
equwalent) spray equment

438 'Metal Product Coatmg Large Steel ' N/A ‘ ' Use of coatings wnth a VOC content (less water and

Structures, < 64 IbVOC/day, Outdoor exempt compounds) as indicated, or lower:
Coating Operation - for General Coating: 2.5 Ib/gal,

- for General Coating, when the ambient

temperature is at or below 60 F: 2.8 Ib/gal, and

- for Specialty Coatings - Extreme Performance or

High-Gloss 3.5 Ib/gal

and use of an HVLP spray gun or equivalent
application method.

Metal Product Cnatmg Large Steel . - ‘:':Coanng with a low VOi.‘conten

Structures, = or <64 1b voc/day, ‘ ' ‘ - , d exen

' indoor Operatron ~ . ’ - . _equivalent applrcat:on metho




San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

gAST Metal Parts and Products Coating NOx voC

ode

4.3.10 Metal Products Coating - Sheet Metal 20 ppmv @ 3% 02 VOC capture and thermal incineration
for Can Manufacturing, Major Source

for VOC

HVLP spray guns coatmgs comphant W|th Rule 4603
and enclosed paint gun cleaners

4:3.12 Metal Products Coating - High Gloss,
Air-Dried,= or < 30 Ib/day Facility-wide
VOC coating emnss»ons )

vocC capture and control system at the S|de seam

stripe coater with a fume hood (71% capture

efficiency) and the curing tunnel exhaust stack all

vented to a thermal or catalytic oxidizer (70% overall
control effncnency)

Side Seam Stripe Spray Coating
Operation for 3-Piece Metal Can
Manufacturing at a Facility-wide Can
Manufacturing Rate of >= 180,000
Can/hr

97% capture and‘70% control

4.3.17 "‘Bright Dip" Aluminum Surface
Finishing Operation



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

BACT

Code
44.1 Wood Products Coating Operation - N/A Utilizing HVLP or equivalent application equipment

and using coatings compliant with District Rule 4606

Wood Parts and Products Coating NOx voC

Non- Contmuous Batch Coatmg

Wood Products Coatmg Operat:on - Use of coating(s) with a VOC content (less water and

Custom Replica Furniture, < or = 400 exempt compounds) as indicated, or lower:

Ib VOC/day - For Sanding Sealers and Clear Topcoats: 5.7 Ib/gal
- For High-solids Stain and Pigmented Coatings: 5.0
Ib/gal

and use of HVLP application equipment, or
equivalent method, and a enclosed spray gun
cleaner if usmg aVocC contammg solvent
Utmzmg wm app%;cation equzgment orotizgr
apphcation methoiis l;sted Dis s*tngt' uie 4606 é
using ccatmgs com Distri
 (only for those facilities subject to




San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources
BACT

Misc. Coating NOx voC
Code

45.1 Paper Roll-Coating - Heatset N/A Use of coatings/inks with a VOC content compliant
with Rule 4607 (Graphic Arts)[This control is
achieved-in-practice only for facilities subject to
District Rule 4607]

N/A ‘ The use of HVLP spray guns, an enclosed gun
cleaner, and low-VOC coatings (2.8 Ib VOC/gal, as
less water and exempt solvents)

- For Matte &msh 1 7
- ForWaterprwﬁng ¢

4.5.6 Coating Operation - Clay-based, Cat N/A v Use of Iow VOC coatmg (0. 69Ib/gal (Iess water and
Litter, Heat Dried v exempt compounds) or less)
Weatherproofing Coating A\pr ‘

2

{stectmmt(:ompone sj .

4.5.9 mel Window and Patio Door N/A ' utilize glazing material with VOC content excluding
Assembly Glazing Table - water and exempt compounds, equal to or less than
15 g/1(0.125 Ib/gal)



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources
BACT

Fuel Dispensing NOx vocC
Code
46.1 Motor Vehicle Gasoline Storage and N/A CARB certified Phase | and Phase Il vapor recovery

Dispensing Operation systems
ora  CARBcertified 95% effective Vapor Recovery

464 Non-Mbtor Vehicle Fuel Storage and N/A ' N CARB certified Phase | Vapor Recovery System
Dispensing Qperation »
 Aviation Fuel Dispensing

ity  NA por recovery system




‘ ' San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

BACT Printing & Graphic Arts NOx voc
Code
471 Offset Lithographic Printing - Natural gas fuel used in the drying oven Using low VOC fountain solutions and inks compliant
Publication Printing, High-end with District Rule 4607 (Graphic Arts) (This control is
achieved in practice only for facilities subject to Rule
Graphics, Heatset using with a Drying 4607.)

Oven
"'Uffsetmhograph Printing - Non-hea

4.7.3 Flexographic Printer/Gluer - N/A The use of inks with VOC content not exceeding 0.3
Corrugated Box Ib/gal (less water and exempts solvents) and the use
of adhesives not exceeding 0.06 Ib/gal (less water
and exempt solvents)

ks for ?amu% Subst(ates

475 Flexographic printing - Heafset inks on N/A } v ‘Inks Wlth a VOC content of or< 2 5 Ib/gal (less
low-porosityglossy paper and plastic water and exempt compounds)
film

4.7.7 Screen Print - Ultraviolet (UV) Coating N/A ‘ ‘ w curmg unit usmg mks with a VOC content not to
with Curing Lamp(s) exceed 3% by weight (less water and exempt
compounds).




San Joaquin Valley

Unified Air Pollution Control District
Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

BACT

Printing & Graphic Arts NOx

Flexagraphlc Pnnte , Rtgh~an .

4.7.10 Printing Plate Manufacturing N/A

4.7.12 Flexographlc Printing - High-end N/A
graphics, Heat-setinks, on High-
Porosity Material

Using materials wit

| exempt compau nd:

Use of processor solvents wnth a VOC content |ess
water and exempt compounds, of 7.3 Ib/gal, or
lower, and Practicing evaporation minimization
methods, which include keeping all solvents and
solvent-laden cloths/papers, not in active use, in
closed contamers

Use of coatlng(s) Wlth a VOC content (Iess water and
exempt compounds) as indicated, or lower:

- Fluorescent Inks: 2.5 Ib/gal.

- Thermal Inks: 0.3 Ib/gal.

- Other |nks 2.4 |b/ga|




San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

BACT Printing & Graphic Arts NOx voC
Code
4.7.14 Flexographic UV Printing - High End N/A Use of coating with a VOC content (less water and
Printing of Labels, Tags, and Forms** exempt compounds) as indicated , or lower:

e For UV-cured Coatings: 1% VOC by Weight, and
evaporative minimization methods, which include
keeping all solvents and solvent-laden cloths/papers,
not in active use, in close containers.

: . - . i €
4.7.16 Rotogravure Printing Operation Low N/A inks, coatings, and adhesives with a VOC content of
Porosity Substrate - High End Graphics <=30% (less water and exempt compounds)



San Joaquin Valley
Unified Air Pollution Control District
Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

BACT Resin, Fiberglass & Plastic Products NOx VvOC
Code
4381 Polyester Resin Products - Fiberglass N/A Low VOC resin (< or = 35% by wt), airless spray gun
Boat Manufacturing = < 120 gal or hand layup or equivalent, non-VOC containing

resin/day cleanup solvents

Fiberglass Products Manufacturlng - Natural gas with LPG as a secondary fuel.

Fiberglass Mat Dryerand Curmg Oven

488

4389 Fiberglass Products Manufacturing - N/A Low VOC Resin (containing less ihan 0.25%
Fiberglass Mat Forming formaldehyde and less than 0.45% methanol)and
Whlte water (contammg less than 0.1% VOC).

i

Thefmat andatton\\

izpsigmgcfiﬁgf -

4.8.12 Expanded Polystyrene (EPS) Products -  N/A 95% confrol efficiency
Recla|m Extruswn Lme

95% control effici
4.8.14 Expanded Pofystyrene Products - Fluff N/A 90% capfure and 95% destruction efficiency h
Storage Silo, = or < 18 tons of

foam/day

4.8.17 ' Polyethylene Products N/A Mold Release Agents with VOC content not
Manufacturing - Rotational Molding exceeding 6.5 Ib/gal (less water and exempt
compounds).



San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources

‘B:A;T Resin, Fiberglass & Plastic Products NOx VvOC
ode

4818 _ Expanded ?cﬁvstwene Foam Products - otal e,rmss;ons  0f 0.941b VOCIIDG Ib bf raw material
Vertical Waterquenched extméer, . .
‘ d—grade products. . . . . -
4.8.19 Fiberglass-reinforced Composite N/A Use of polyester resins with 35% monomer by
Products — Pultruded, heat set resin weight, or less, and Use of epoxy-based resins with
products. : 1% VOC by weight, or less, and Use of a covered,

resin- product coohng bath.

= g 2 S i i i = i R i
4821 Corrosion-Resistant Polyester Resin N/A Use of corrosion-resistant resin containing no more
Application - Metal Products, < 75 than 48% monomer by weight, mechanical non-

gallons/day

onomer content not exceeémg 48%




San Joaquin Valley
Unified Air Pollution Control District

Rule 3170 Clean Unit 2006-2010 Achieved in Practice BACT Determinations

Main Category: 4.0 Evaporative Loss Sources
BACT

Adhesives NOx voc
Code
4891 Adhesives Application Operation - Tire  N/A Use of adhesives with a VOC content of 5.2 Ib/gal
Retreading (less water and exempt compounds) or less
. . ~ Using adhesives with a VOC content of 7.0

492  Adhesive Application Operation -
less (less water and exempt compoun

abber Parts and Products,&msh

4.9.3 Adhesnve Appllcatmn Process Foam N/A ' . Adhesives with ;VOC content of = or < 1.0Ib/gailon
Products : (Iess water and exempt compounds)

; ﬁdheslve Appitcatten Pro

494

Adhesiv S, Spray Apphcatwn

495 Adhesive Application Process - N/A’ ‘ ‘ ‘ Use of adhesnves w:th a VOC content cbmphant wnth
Wooden case manufacturing Rule 4653(Adhesives) [This is achieved in practice
only for those facmtles subject to District Rule 4653.]

49.7 ‘ Corrugated PVC Sheet Products =
Special Contact Adhesive, Roller 4653

4.9.9 ‘Adheswe Apphcatlon Process Vinyl N/A Use of adhesive W|th VOC content of 3.0 g/I (Iess
Door and Window Assem<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>