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Introduction
On September 6, 2019, the South Coast Air Quality Management District (South Coast AQMD)
Governing Board approved Resolution 19-19 Accepting the Proffered Voluntary Implementation
of Additional Safety Enhancements for the Use of Modified Hydrofluoric Acid at the Torrance and
Wilmington Refineries (September Resolution), see Attachment 1 for September Resolution.
Torrance Refining Company (TORC) and Valero Refinery (Valero), formerly Ultramar Wilmington
Refinery, submitted proffer letters, dated August 30, 2019, committing to install significant
voluntary enhancements in the alkylation unit at each of their refineries. The South Coast AQMD
Governing Board accepted the safety enhancements and control measures proffered by TORC and
Valero with the following conditions:
•
•

•

South Coast AQMD Executive Officer is directed to not continue with any PR 1410
rulemaking activities or other efforts seeking additional commitments from TORC or
Ultramar regarding the use of HF or MHF;
Until the new safety enhancements and control measures are fully implemented by TORC
and Ultramar as set forth in their respective Proffer Letters, the South Coast AQMD
Executive Officer shall report back to the Refinery Committee annually on the progress of
the implementation of the new safety enhancements and control measures at the
Torrance and Wilmington Refineries; and
Nothing in this resolution or in the South Coast AQMD Governing Board’s acceptance of
Ultramar’s or TORCs respective Proffer Letters shall modify or alter the 2003 MOU or
Torrance Consent Decree.

This report is the first annual report to the Refinery Committee on the progress of the
implementation of new safety enhancements and control measures at TORC and Valero. If TORC
and Valero do not implement measures in their proffer letters, then the South Coast AQMD could
pivot back to rulemaking or development of an MOU. Also, refineries are seeking to conduct a
technological review and implement new technology if it is feasible and available.1
On November 15, 2019, the South Coast AQMD staff sent letters to TORC and Valero requesting
that each refinery submit a quarterly update, beginning January 2020, on the progress of
implementing new safety enhancements specified in their August 30, 2019 letters. Staff requested
that the progress report includes status of the design, purchase, installation, testing, and
operational start date of the safety enhancements, and any delays or issues that may impact the
anticipated completion of safety enhancements. Also, these facilities are expected to clarify their
plan to explore the feasibility of alternative alkylation catalyst as mentioned in the proffer letters.
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Approved Minutes of the September 6, 2019 Board Meeting. October 4, 2019.
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TORC’s Proffer Letter and Status Update
The August 30, 2019 proffer letter from TORC included five voluntary safety enhancements to the
modified hydrogen fluoride (MHF) Alkylation unit that would begin to be implemented in 2020,
with anticipated completion in 2021. Each of the enhancements are generally described below.
For additional details of each of the voluntary safety enhancements, please refer to Attachment 2.
1. Settler Acid Protective Steel Structure
TORC will install, maintain, and operate a protective steel structure around and over the MHF
Alkylation unit’s acid settler area as an additional passive mitigation to the existing settler pans,
and as such, structure will be designed to:
• Protect the settlers from external impacts;
• Provide an additional barrier and promote an HF/MHF-water mixing in the settler area; and
• Automatically deploy, upon detection, necessary volumes of water to mitigate HF/MHF
release.
2. Settler Area Water Mitigation Dome and Curtain
TORC will install, maintain, and operate a water mitigation dome and curtain over and around the
MHF Alkylation unit’s acid settlers, as an additional active mitigation. Water mitigation designed
to:
• Include a new high-volume water mitigation system around and over the acid settlers that will
include three stages of water mitigation:
o Stage One: Four overhead water monitors to form an umbrella dome inside the structure
o Stage Two: Spray curtain around the base of the structure
o Stage Three: Augment MHF Alkylation unit’s existing water mitigation to provide a threestage water response in the settler area
• Automate water mitigation to allow rapid and focused response.
3. Settler Area Enhanced HF/MHF Detection System
TORC will install, maintain, and operate an enhanced HF/MHF detection system in and around the
MHF Alkylation unit’s acid settlers’ area. The detection system will include:
• New open path laser detectors to monitor acid settler area and inside the structure;
• New point source detectors; and
• New camera within the structure to provide visual monitoring.
4. Northern Water Mitigation Monitors
TORC will upgrade, maintain, and operate the northern water mitigation monitors, as enhanced
active mitigation that will include:
• Automation of water mitigation that can be automatically or manually activated; and
• Optimization of water mitigation.
5. Fluidized Catalytic Cracking Unit (FCCU) Electrostatic Precipitator (ESP) Over-Pressure Mitigation
TORC will install and maintain FCCU ESP mitigation designed to minimize the potential for a large
section of the FCCU ESP to detach during an over-pressurization incident by providing an
anchoring system for the ESP intake ducting.
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To date, TORC has submitted four quarterly reports on January 27, 2020, April 7, 2020,
July 7, 2020, and October 6, 2020. All four quarterly reports have stated that enhancements are
on schedule for implementation in 2021 and are provided in Attachment 4. A summary of the
quarterly reports is provided in Table 1.
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Table 1
Summary of Progress of Implementing Safety Enhancements for HF/MHF at TORC
Safety Enhancements
1. Settler Acid
Protective Steel
Structure

January 2020 Report
• Funding approved for
detailed engineering
and procurement
• Detailed engineering
in progress
• Specialty equipment
supplier selected for:
- Settler Area Water
Mitigation Dome
and Curtain
- Settler Area
Enhanced HF/MHF
Detection System
• On schedule for 2021
implementation

April 2020 Report
• Underground
verifications for
foundation designs in
progress
• On schedule for 2021
implementation

2. Settler Area Water
Mitigation Dome and
Curtain
3. Settler Area
Enhanced HF/MHF
Detection System
4. Northern Water
Mitigation Monitors
5. FCCU Electrostatic
Precipitator Over
Pressure Mitigation

July 2020 Report
• Completed
underground
verifications and
foundation design
• On schedule for 2021
implementation

Same as above

Same as above
Same as above
Same as above
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October 2020 Report
• July 2020 Report with
no additions
• On schedule for 2021
implementation

Valero’s Proffer Letter and Status Update
The August 30, 2019 proffer letter from Valero included six voluntary safety enhancements to the
MHF Alkylation unit. For additional details of each of the voluntary safety enhancements please
refer to Attachment 3. Valero committed to install many of the safety enhancements by the next
Alky ReVAP turnaround, which is scheduled for January 2022.
1. Open Path Perimeter HF Sensors
• Ultramar will install open path perimeter HF sensors around the Alky ReVAP Unit for early
detection of an HF leak; and
• Installation will be within one year of accepting Proffer.
2. Flange Guards
• Ultramar will install guards on each flange in the Alky ReVAP unit in the main acid service lines
greater than 2 inches in diameter; and
• Unless Ultramar identifies a necessary delay in the design phase, flange guards shall be
installed no later than the completion of the next scheduled Alky ReVAP turnaround
- If issues are identified in the design and engineering phase, installation will be no later than
completion of the subsequent Alky ReVAP turnaround.
3. Automation of Water Curtain System
• Ultramar will complete installation of a system to automate operation of existing water curtain
system in the Alky ReVAP Unit; and
• Unless Ultramar identifies a necessary delay in the design phase, water curtain automation will
be installed no later than the completion of the next scheduled Alky ReVAP turnaround
- If issues are identified in the design and engineering phase, installation will be no later than
completion of the subsequent Alky ReVAP turnaround.
4. Additional Point Source Detectors
• Ultramar will install additional point source detectors at locations optimized to further
facilitate precise and rapid detection and response to any potential release of MHF; and
• Installation will be within one year of accepting Proffer.
5. Acid Settler Debris Grid
• Ultramar will evaluate and design a debris grid to mitigate impacts to the elevated section of
the acid settler;
• Debris grid will be designed to avoid interference with existing HF mitigation systems;
• Within 180 days of accepting Proffer, Ultramar shall develop a preliminary engineering design
for the debris grid; and
• Unless Ultramar identifies a necessary delay in the design phase, the acid debris grid will be
installed no later than the completion of the next scheduled Alky ReVAP turnaround
- If issues are identified during the design and engineering phase, installation will be no later
than completion of the subsequent Alky ReVAP turnaround.
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6. Acid Settler Riser/Leg Rain Out Barrier/Shroud and De-propanizer Acid Boot Rain Out
Barrier/Shroud
• Ultramar will design, engineer, and install Rain Out Barrier/Shroud systems for the Acid Settler
Risers and Legs, and Depropanizer Acid Boots to reduce the momentum of any potential
release from these systems and to redirect the material downward to increase rain out and
capture by the water mitigation systems;
• Install additional barriers or shrouding on the elevated acid piping that feeds the settler;
• Within 180 days of accepting Proffer, Ultramar shall develop a preliminary engineering design
of the acid settler riser/leg rain out barrier/shroud and depropanizer acid boot rain out
barrier/shroud systems; and
• Unless Ultramar identifies a necessary delay in the design phase, the acid settler riser/leg and
depropanizer acid boot projects will be installed no later than the completion of the next
scheduled Alky ReVAP turnaround
- If issues are identified in the design and engineering phase, installation will be no later than
completion of the subsequent Alky ReVAP turnaround.
To date, Valero Refinery has submitted four quarterly reports on January 30, 2020, April 29, 2020,
July 30, 2020, and October 30, 2020. All four quarterly reports have stated that enhancements are
on schedule for implementation and are provided in Attachment 5. A summary of the quarterly
reports is provided in Table 2.
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Table 2
Summary of Progress of Implementing Safety Enhancements for HF/MHF at Valero
Safety Enhancements
1. Open Path Perimeter
Monitoring with HF
Sensors
(Commitment to
complete by Sept 30,
2020)
2. Flange Guards
(Commitment to
complete by next
turnaround)

January 2020 Report
April 2020 Report
• Funding approved
• Awaiting approval of
• Final phase of engineering
waiver from CA Coastal
• Purchased all sensors and
Commission
electronics
• On schedule for
• Awaiting City of LA permit
September 2020

July 2020 Report
• Sep 2, 2020, Valero
notified South Coast
AQMD that Open Path
Perimeter Monitoring is
completed

October 2020 Report
• Completed and fully
commissioned the
installation – August 28,
2020

• Purchased flange guards
for trial use
• On schedule for next Alky
Unit turnaround

• No additional information
• On schedule for next Alky
Unit turnaround

• No additional information
• On schedule for next Alky
Unit turnaround

3. Automated Water
Curtain
4. Additional Point
Source Detectors

• Funding approved
• Preliminary engineering
design
• On schedule for next Alky
Unit turnaround

5. Acid Settler Debris
Grid

• Funding approved
• Engineering design by
March 2020
• On schedule for next Alky
Unit turnaround

• Completed preliminary
engineering design May
2020
• Next engineering design
July 2020
• On schedule for next Alky
Unit turnaround
• Sent preliminary
engineering design sent
March 3, 2020
• Next phase engineering
design July 2020
• On schedule for next Alky
Unit turnaround

• Installed several trial
flange guards to confirm
meets objective
• On schedule for next Alky
Unit turnaround
• Refinement engineering
phase funded and work
underway
• On schedule for next Alky
Unit turnaround

6. Acid Settler
Riser/Leg Rain Out
Barrier/Shroud
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• Refinement engineering
phase funded and work
underway
• On schedule for next Alky
Unit turnaround

• Completed preliminary
engineering design May
2020
• Progressing on
engineering phase
• On schedule for next Alky
Unit turnaround
• No additional information
• On schedule for next Alky
Unit turnaround

Alternative and Emerging Alkylation Technologies
Background
Over the last two decades, alternative catalyst technology has been emerging to replace HF, MHF,
and sulfuric acid in the alkylation process. The emerging technologies seek to mitigate the
potential risk from release as well as increase the efficiency of the alkylation process. This
technology has been developed in the form of solid acid, liquid ionic, and advanced sulfuric acid
alkylation.
Traditional Alkylation
Traditional acid-based alkylation processes use either HF, MHF, or sulfuric acid to create alkylate,
a blending component required to make high-octane gasoline. HF, MHF, and sulfuric acid are all
highly corrosive, strong acids that have safety and environmental risks. If released, HF and MHF
have the propensity to become airborne as a dense, toxic vapor cloud putting both the workers
and the public at risk for exposure. Both refineries have stated they would not consider
transitioning to a sulfuric acid alkylation unit. Sulfuric acid units require a significant volume of acid
that must be regenerated for re-use. If a facility does not have the ability to regenerate the acid
on site, it could lead to increased truck traffic, and the associated emissions, transporting the spent
and re-generated acid.
Since 2015, a series of high-profile refinery explosions in California, Wisconsin, and Pennsylvania
renewed the concern over using HF and MHF in refinery operations, especially near densely
populated urban centers. Regulatory agencies and local community groups have called on refiners
to examine their options for mitigating the risks of aging HF alkylation units.
New Alkylation Technologies
Ionic Liquid Alkylation
Chevron Corp. is converting their existing 4,500-barrels per day HF alkylation unit at its 53,000barrels per day refinery in Salt Lake City, Utah, into the first-ever alkylation unit in the U.S. based
on ionic liquid alkylation technology. Chevron will convert to ISOALKY, a proprietary alkylation
technology developed by Chevron USA Inc. and now licensed by Honeywell International Inc.’s
UOP LLC. ISOALKY uses ionic liquids instead of HF or sulfuric acid as a liquid alkylation catalyst for
production of high-octane fuels. In addition to lower health risks, ISOALKY enables catalyst
regeneration to occur within the unit itself, lowering catalyst consumption by 400 times versus
sulfuric acid, according to the technology licensor. According to Chevron’s 2019 Supplement to
the Annual Report, “At the Chevron Salt Lake City refinery in Utah, construction continued on the
alkylation retrofit project with more than 100 modules transported and installed. Chevron expects
to be the first to install the new ISOALKY technology in the United States, with project start-up
expected in first-half 2021.” Ionic liquid alkylation technology has been successfully deployed on
both pilot and commercial scales in China as a retrofit of an existing sulfuric acid alkylation unit as
well as construction of a new unit.
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Ionikylation
Ionikylation, a composite ionic liquid catalyzed alkylation technology developed by the China
University of Petroleum–Beijing and licensed by Well Resources Inc, is an inherently safe,
commercial process that uses a proprietary composite ionic liquid catalyst, a non-volatile, nonaqueous liquid salt, to facilitate the alkylation reaction. The alkylation catalyst is non-hazardous
and non-corrosive, allowing all process equipment to be manufactured using low-cost carbon
steel. The catalyst is regenerated onsite under moderate operating conditions, which provides the
added benefits of emissions reduction compared to alternative technologies.
The technology has been under development for 20 years. Significant process improvements have
been made in recent years, concurrent with widespread commercial adoption in Asia-Pacific
(Table 3). In 2005, the first retrofit project was successfully performed at the PetroChina Lanzhou
refinery by retrofitting an existing, 65,000-metric-ton per year sulfuric acid alkylation unit with the
proprietary catalyst.
Table 3
Commercial Implementation of Ionikylation Technology in China

Facility name/location
Dayan Chemical Co, Dongying, Shandong, China
PetroChina Harbin Petrochemical Co., Harbin, China
PetroChina Qinghai Oilfield Co, Qinghai, China
Sinopec Jiujiang Co., Jiangxi, China
Wuhan Petrochemical Co., Wuhan, China
Sinopec Anqing Co., Anhui, China

Production capacity
Thousands
Barrels
ton per year per day
100
2,450
150
3,700
50
1,250
300
7,400
300
7,400
300
7,400

Startup
date
Q3 2013
Q4 2018
Q1 2019
Q1 2019
Q1 2020
Q1 2020

In 2013, an independent refiner, Dayan Chemical Co. Ltd., commissioned a 100,000-metric-ton
per year unit. The commercial process performance data from this operation were published in
the March 2018 issue of Hydrocarbon Processing. From 2017–2018, 10 new units were licensed
to both state-owned and private Chinese refiners.
Notably, the commissioning of the Sinopec Wuhan unit is the world’s first commercial-scale
revamp from an HF-based alkylation process. This revamped unit was one of two remaining HFbased alkylation processes in operation in China.
In March 2019, the 150,000-metric-ton per year unit at PetroChina Harbin Petrochemical Co.
conducted a calibration test to benchmark and compare commercial process performance data
against design specifications and identify optimization opportunities. To date, no safety-related
incidents or concerns have been identified by the operator. The robustness of the technology is
demonstrated through its ability to produce alkylate that meets or exceeds design specifications,
even during deviation from prescribed design feed specifications. If required, the Harbin
9

Petrochemical unit is capable of producing even higher quality alkylate products by operating at
lower temperatures.
Next Steps
•
•

Continue to follow the progress of emerging alternative alkylation technologies at
petroleum refineries with translatable operations
Report back to Refinery Committee in Fall 2021
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Torrance Refining Company LLC
3700 W 190lh Street
Torrance, CA 90504
www.torrancerefinery.com

�e'tning Company

January 27, 2020

VIA E-MAIL AND OVERNIGHT MAIL
Wayne Nastri
Executive Officer
South Coast Air Quality Management District
21865 Copley Drive
Diamond Bar, CA 91765
Subject:

Torrance Refining Company LLC Proffer Letter Commitments Quarterly Update

Dear Mr. Nastri,
On behalf of Torrance Refining Company LLC ("TORC"), consistent with our November 25, 2019 letter,
and as requested by you in your November 15, 2019 letter, below is the fourth quarter 2019 update
regarding the voluntary modified hydrogen fluoride ("MHF") alkylation unit safety enhancement
commitments and control measures as proffered TORC's August 30, 2019 Proffer Letter accepted and
approved on September 6, 2019 by the South Coast Air Quality Management District ("South Coast
AQMD") Governing Board pursuant to Board Resolution No. 19-19 (the "Proffer Letter"). Capitalized
terms used in this letter and not otherwise defined shall have the meanings ascribed in the Proffer Letter.
The quarterly update below provides the current status of the design, purchase, installation, testing, and
operational start date of the proffered safety enhancements. To the extent known, the update sets forth
below the implementation schedule and going forward will advise of any delays or issues that may impact
the anticipated completion of safety enhancements in 2021.
Safety Enhancements
Settler Area Protective Steel Structure

•

Northern Water Mitigation Monitors

•
•

Fluidized Catalytic Cracking Unit (FCCU)
Electrostatic Precipitator (ESP) Over
Pressure Mitigation
Settler Area Water Mitigation Dome and
Curtain
Settler Area Enhanced HF/MHF Detection
System
00010739- l

•
•
•
•

- Fourth Quarter 2019 Status
Funding approved for Detailed Engineering and
Procurement
Detailed engineering in progress
Enhancement currently on schedule for
implementation in 2021

Funding approved for Detailed Engineering and
Procurement
Detailed engineering in progress
Specialty equipment supplier selected
Enhancement currently on schedule for
implementation in 2021
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