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Philip Fine, Ph.D.

Deputy Executive Officer

Planning and Rules

South Coast Air Quality Management District
21865 Copley Drive

Diamond Bar, CA 91765

Re:  Comments on South Coast Air Quality Management District Staff’s January 20, 2018
Refinery Committee Presentation

Dear Dr. Fine,

Torrance Refining Company LLC (“TORC”) provides the South Coast Air Quality Management
District (the “District”) with our comments in response to staff’s January 20, 2018 presentation to the
Refinery Committee related to “Proposed Rule 1410, Hydrogen Fluoride Storage and Use at
Petroleum Refineries” (“PR 1410”), which only impacts two of the five Southern California
refineries: TORC’s Torrance Refinery and Valero Energy Corporation’s (“Valero”) Wilmington
Refinery. This letter and Attachment A supplements our preliminary comments that were submitted
to Dr. Parker on January 18",

As 1 stated at the January 20t meeting, we are encouraged by the focus of enhancing safety systems
in Tiers 1 and 2 of the rulemaking conceptual framework for PR 1410. However, although we were
told by staff before the start of the meeting we would be given four to five minutes to respond to the
presentation, I was only given about two minutes, prohibiting me from providing all our preliminary
comments and concerns with staff’s presentation, so I have attached them to this letter.

Based on our current analysis, as detailed in Attachment A, we have identified multiple areas of
concern with staff’s presentation and the currently proposed PR 1410 rulemaking conceptual
framework. Specifically, Attachment A offers detailed comments and responses to specific slides
related to the District’s January 20™ presentation that address staff’s misunderstanding of the MHF
technology; their continuing misuse, misinterpretation, and misunderstanding of the federal
Environmental Protection Agency’s Risk Management Program (“RMP”) Worst Case Scenario
(“WCS”); elements of the District’s “tiered” conceptual rulemaking approach; timing of the tiered
approach, and staff’s proposal to potentially phase-out MHF. Our comments, along with TORC’s
prior written comments and Working Group meeting oral comments, must be considered and
addressed before the District continues with its PR Rule 1410 conceptual rulemaking framework, in
keeping with established and precedential District procedures.
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We note at the end of the January 20" Refinery Committee meeting, the Chairs of both the Refinery
Committee and Governing Board provided direction to the respective stakeholders - both refineries,
District staff, and activist groups - to work out a mutually satisfactory agreement that would enable
the District to resolve outstanding issues and proceed to a conclusion on the rulemaking.
Specifically, Governing Board Chair Dr. Burke directed these stakeholders to *“...come back, to this
Committee with a more highly negotiated approach and then give the Chair of this Committee, who
really knows what he is doing, a bite at the apple and then let’s go forward.” Similarly, at the
conclusion of the meeting, Refinery Committee Chair Dr. Parker directed “[t]here’s a lot of ways to
basically look at this; I would urge everyone to sit down and look at it realistically and positively ...
and reason together.”

We are committed to engaging in good faith with all parties involved in the rulemaking process to set
the stage for a potential amicable resolution or in Chair Dr. Parker’s words “we can find a solution
that we might be able to all agree on.” To this end, we have an initial meeting with District staff
currently scheduled for February 7, 2018 and are looking to set up a meeting with the activist group,
Torrance Refinery Action Alliance, in the very near future.

In addition, to put the discussions in the appropriate positive context, we recommend that TORC and
District staff meet as soon as practicable to resolve outstanding unresolved and unaddressed technical
issues. These are primarily associated with the District’s “uncertainty” about the efficacy of MHF,
despite the fact that both refineries operate under AQMD permits that were issued more than twenty
years ago for TORC and ten years plus for Wilmington, without either refinery ever having had an
offsite HF or MHF release in 100 years of combined operations. Proposing “approaches” that
include unproven, alternative technologies or phasing out MHF Alkylation due to the potential for an
incident that possibly may or may not occur in the future ignores the fact that both units have been
operating with permits from the District and have demonstrated safety performance records.

Your records should reflect the fact the District contracted with Quest Laboratories to learn more
about the behavioral characteristics of MHF from the research scientists who assisted Mobil and
Phillips with testing and modeling MHF in the 1990s. The District’s work with Quest led to the
District issuing an operating permit for the Torrance MHF Alkylation Unit in 1997.

In closing, TORC seeks to work more closely with the District to thoroughly review and analyze all
the technical and scientific data that District staff has on hand, as well as all the information TORC
provided in 2017, most often at the District’s request. As discussed in detail in Attachment A, TORC
believes the District currently lacks a fundamental and sound scientific understanding of the MHF
technology, the use of EPA’s RMP WCS regulations, and the cost, timing, and commercial viability
of Alternative Alkylation technologies.

By addressing these concerns collaboratively and openly with the District, TORC is confident we can
reach an amicable resolution regarding PR 1410 based on sound science and technology, and current
state of Alkylation technologies.
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Please note that in submitting this letter, TORC reserves the right to supplement its responses and
comments as it deems necessary, especially if additional or different information is made available to
the public regarding the PR 1410 rulemaking process.

cc:

CC:

Sincerely,

OZ

Steve Steach

Refinery Manager
District Staff - via e-mail and overnight delivery
Wayne Nastri Executive Officer
Susan Nakamura Assistant Deputy Executive Officer

Michael Krause Planning and Rules Manager

District Governing Board Members - via overnight delivery

Dr. William A. Burke
Dr. Clark E. Parker, Sr.
Hon. Larry McCallon
Dr. Joseph K. Lyou
Hon. Judy Mitchell
Hon. Dwight Robinson
Hon. Janice Rutherford
Hon. Marion Ashley
Hon. Ben Benoit

Hon. Joe Buscaino
Hon. Michael A. Cacciotti
Hon. Shawn Nelson
Hon. Hilda L. Solis

Governing Board Chair

Governing Board Vice-Chair and Refinery Committee Chair
Governing Board Member and Refinery Committee Vice-Chair
Governing Board and Refinery Committee member
Governing Board and Refinery Committee member
Governing Board Member

Governing Board Member

Governing Board Member

Governing Board Member

Governing Board Member

Governing Board Member

Governing Board Member

Governing Board Member
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TORC offers the following detailed analysis and comments to specific slides related to the District’s
January 20™ PR 1410 presentation to the Refinery Committee. We address staff’s misunderstandings
and statements concerning the “uncertainties” of MHF technology; the misuse, misinterpretation, and
misunderstanding of EPA’s RMP WCS; elements of the District’s proposed “tiered” conceptual
rulemaking “approach;’ timing of the tiered approach; and the premature call for phasing-out MHF.

These comments and concerns, along with TORC’s oral and written responses provided to the
District on the dates and forums shown in the Table below, must be considered and addressed with
TORC before the District continues with its current PR Rule 1410 conceptual rulemaking framework.

Forum Dates

Meetings May 4, June 7, June 28, July 26, August 17, and December
19, 2017

Refinery Tour May 16, 2017

Written Comments May 4, August 1, August 11, August 23, September 12,
September 20, December 12, 2017, and January 18, 2018

Working Group Meetings April 19, May 18, June 15, August 2, August 23, 2017, and
September 20, 2017

Refinery Committee Meeting January 20, 2018

Slide 2 - PUBLIC PROCESS

This slide indicates that District staff have provided Refinery Committee members with copies of the
Torrance Refinery Action Alliance’s (“TRAA”) presentation “TRAA’s Modified HF (MHF)/HF
Alkylation Dangers” for members to review. However, TORC’s letter to District staff, dated
December 12, 2017, wherein we provide staff with a comprehensive analysis of TRAA’s
presentation, correcting many of the misleading, unfounded, and incorrect statements related to MHF
in the presentation, is conspicuously missing from the slide and the Refining Committee’s
consideration of all relevant facts and information.

Additionally, concerning is the fact this slide fails to mention TORC’s “Setting the Record Straight,
The Truth About Torrance Refinery MHF,” which we included with our January 18™ preliminary
comment letter to Dr. Parker and other members of the Refinery Committee, and copied District staff.
In “Setting the Record Straight” we expose many of the “myths” in TRAA’s presentations and
provide the “facts” about MHF, which is still acknowledged by the refining industry to be the newest,
commercially viable alkylation technology available globally.

Our presentation outlines the facts about MHF based on testing, modeling, and research by qualified
scientists and researchers, correcting misinformation and data manipulation in these TRAA
presentations: “The Case Against MHF, -ARF-SRI-and Barriers-” (January 4, 2017) and TRAA’s
feedback to Torrance Fire Department (February 28, 2017). Our presentation provides factual
information for use in the District’s PR 1410 rulemaking process. District staff have all the
supporting documentation referenced in the report, which also addresses community concerns that
has been heightened by mis- and disinformation generated by the TRAA.

e
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Finally, “Setting the Record Straight” provides insights into many of the issues raised by the public at
meetings and hearings related to the use of MHF. Importantly, we also highlight work done by the
District in the past that supports the efficacy of MHF in this presentation, primarily related to the
permit process associated with the MHF alkylation units at the Torrance and Wilmington refineries.

Notably, the District in the mid-1990s contracted with Quest Laboratories' to assist it with the
California Environmental Quality Act (“CEQA”) evaluation for permitting the use of MHF in the
Torrance Refinery’s Alkylation Unit. The District’s CEQA analysis and its permitting files reveal
that Quest and the District reviewed the MHF testing and modeling data. Based on this review, the
District determined that MHF was safe for use and subsequently issued a permit to Torrance in 1997
for its use.

To have a fair and unbiased PR 1410 rulemaking process, it is imperative that District staff provide
the ultimate decision-makers -- the Refinery Committee and Governing Board -- with all the
information, rather than one-side of the debate, particularly involving mis- and disinformation
generated by activist groups that have misrepresented the scientific basis for and safe use of MHF,
whose members have no experience with refining operations or alkylation chemistry. In the future,
when staff gives a presentation to the Refinery Committee, Governing Board, and other decision-
makers such as elected or appointed officials, and/or the public, we request that staff present both
sides of the issue fairly and openly.

Slide 3 - GENESIS OF PR1410 RULEMAKING and Slide 5 - “NEAR-MISS” ACCIDENT

In Slides 3 and 5, District staff refer to the February 18, 2015 Electrostatic Precipitator (“ESP”)
incident that occurred at the Torrance Refinery under the former owner and operator, ExxonMobil
Oil Corporation (“ExxonMobil”). Staff refers to this incident as a “Near-miss,” apparently taking
this term from the Chemical Safety Board’s (“CSB™) investigation into the February 18, 2015
incident.

However, this characterization is misleading. Recently, the Federal California Central District Court
denied the portion of a motion brought on behalf of the CSB by the Department of Justice to enforce
administrative subpoenas issued to ExxonMobil for the production of MHF Alkylation Unit related
documents. These documents had been sought by the CSB from ExxonMobil in the course of the
Agency’s investigation into the February 18, 2015 incident.

In denying the production of these documents, the Court held that “the requests [were]
UNFORCEABLE because the requested information is not sufficiently related to the facts,
conditions, and circumstances and the cause or probable cause of the February 2015 accidental
release to reasonably be considered relevant”. See United States of America v. Exxon Mobil Oil
Corp., Case No. MC 17-00066 CBM (November 3, 2017), p. 7, Ins. 14-17; (empbhasis in the original).

' Quest’s research scientists worked with Mobil and Phillips on the original testing, modeling, and experiments that led to
the development of MHF.
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Moreover, there is no evidence as to whether a MHF release would have occurred if debris from the
ESP would have come into contact with an acid settler on February 18, 2015 — stating that a “release
could have occurred” is speculative at best and generates unwarranted fear.

Based on public statements by the prior owner, there was no risk of the piece of ESP ductwork
causing an MHF Alkylation Unit release on February 18, 2015. Specifically, they said that the MHF
Alkylation Unit’s safety and mitigation systems were fully functional during the incident and one of
them, the rapid Acid Evacuation System (“AES”), was successfully deployed within ten seconds of
the ESP incident occurring, and worked as designed, as described to the District staff by the MHF
Alkylation Unit’s Console Supervisor during its Refinery visit on May 16, 2017.

Importantly, within two minutes of the AES system being deployed on February 18, 2015, 80% of the
acid in the Alkylation Unit was transferred to the AES evacuation tank, which is behind a blast wall.
In another five minutes the remaining acid was moved to this same location. Other safety systems,
including the water deluge and point and shoot water monitors, were on stand-by and fully functional,
but were unneeded.

Based on what the prior owner stated, it is highly unlikely the ESP debris from the explosion had the
force, or could have had the force, necessary to penetrate the 2-inch thick carbon steel Alkylation
Unit settlers. The function of a settler is to “settle out acid” in the bottom third of each of the settlers.
Again by design, the upper two-thirds of a settler contains light hydrocarbons.

Accordingly, if the debris had struck an acid settler and somehow had the force to penetrate the 2”
thick carbon steel shell, the former owner has indicated this would likely occur in the upper section of
the settler, which would cause the released light hydrocarbons to auto-refrigerate on exposure to
ambient air. If that were to happen, the Console Supervisor would evacuate the acid from the bottom
of the settler(s) at the same time and the Alkylation Unit’s multiple layers of protection would
deploy.

In addition, we note here and expand on this theme later: District staff’s presentation fails to take into
consideration the Torrance Refinery MHF Alkylation Unit’s active mitigation systems when claiming
that an 89% Airborne Reduction Factor (“ARF”) was the highest ARF level the unit could achieve,
despite having observed and commented on the effectiveness of the water cannons / deluge system
and remotely-operated cameras on their May 2017 Torrance Refinery visit. The District must
consider these active mitigation systems when measuring the unit’s overall ARF performance, rather
than ignoring them, which as discussed below results in an ARF greater than 89%.

Importantly, to prevent a similar ESP incident, the Torrance Refinery implemented the following
corrective actions to the Fluidized Catalytic Cracking Unit (“FCC”) and ESP:

e Installed new instrumentation, new equipment, and additional alarms;
e Defined and began using minimum levels for operation;
e Developed a “safe park” procedure and updated shutdown/startup steps for the FCC; and

e Trained Refinery personnel to use the new instrumentation, equipment, additional alarms, and
procedures.
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In addition, TORC recently initiated a Refinery-wide training program to enhance focus,
professionalism, competency and capabilities across the Refinery. This investment in our workforce
touches every site employee, who are giving the program positive, enthusiastic feedback.

In Slide 3, District staff state that “Hazards and human health risk due to exposure to HF are greater
than those of sulfuric acid.” This contradicts and ignores the fact that the Refinery has been using
modified HF since 1997, after an extensive technical review conducted by a Court-appointed Safety
Advisor that led an experienced and well respected Los Angeles County Superior Court Judge to
approve the use of MHF at the Torrance Refinery. Specially, under the City of Torrance Consent
Decree, the Judge approved the use of the MHF technology at the Torrance Refinery, finding:

“...that the modified HF catalyst (including mitigation) presents no greater risk than a
sulfuric acid alkylation plant producing a comparable amount of alkylate.”’

(Emphasis added.)

The Judge’s decision was reached after a thorough, multi-year review of voluminous MHF testing
results, technical analyses, and modeling data by the independent, court-appointed Safety Advisor
and the Judge. The Torrance Refinery has been safely using MHF since 1997 with no offsite release
of the chemical. Additionally, the Torrance Refinery used HF in the Alkylation Unit without any HF
offsite release from 1966 when the unit was commissioned until 1997, when the unit was modified to
use MHF.

Slide 6 - ASSESSMENT OF MHF TECHNOLOGY
In Slide 6, staff state the following:

¢ Assessing the safety of MHF technology is very complex and uncertainty still exists
e Summary results of MHF assessment:

o Some, but uncertain, HF mitigation benefits offered by MHF (< 35%)

o Ability to prevent formation of vapor/aerosol cloud is uncertain

o Conditions of testing are different from current operating conditions

o Large hole sizes were not considered

We appreciate that MHF technology and behavior represent an extremely complex scientific subject
that is difficult to grasp. Consequently, based on staff’s acknowledging their uncertainty, we remain
concerned they have yet to fully understand or comprehend how MHF works, despite past
collaboration between the District and Quest Laboratories, which worked on the initial development
of MHF with Mobil and Phillips.

Based on Slide 6, District staff admittedly have a lack of understanding and fail to grasp the
following important concepts related to MHF:

* The polarity of the molecules causes hydrogen bonding, which forms larger droplets that fall to
the ground and easily contained by water; and

T
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e The amount of water present in the MHF solution is highly polar and 3 times more effective at
bonding HF molecules than the additive.

In this slide, staff states that “Some, but uncertain, HF mitigation benefits offered by MHF (<35%).”
This appears to be mistakenly stating that MHF’s ability to form droplets that rainout and not
aerosolize is only 35%. However, this statement and the left-hand side chart presented on Slide 7 is
based on 1992 data from the first PARC MHF testing, which was deemed inconclusive by the
scientists working on the MHF formulation at the time.

Specifically, the 1992 PARC testing report2 specifically indicates that future work was needed and
recommended additional testing. Subsequently, the scientists working on MHF performed extensive
testing that proved the efficacy of MHF. In 1997, the District collaborated with Quest to review
MHEF testing results. Based on this review, the District issued a permit to the Torrance Refinery to
modify the Alkylation Unit to use MHF.

Also the right-hand side chart presented on Slide 7 is not directly comparable to the left-hand side
chart presented on the same slide. In these two charts, staff is comparing rainout to ARF which
cannot be directly compared as they are different.

The totality of MHF testing, analysis, modeling data, and other information TORC has provided to
the District to date, as well as information already existing in the District’s own files, shows that
MHF:

e Prevents flash atomization

e Prevents formation of an airborne aerosol

e Promotes rainout of liquid MHF at current Torrance Refinery MHF Alkylation Unit operating
conditions

These conclusions support the thorough decision-making process both the Court and the District
engaged in that led to adopting and permitting MHF Alkylation at the Torrance Refinery in the
1990s.

As has been explained to the District in multiple forums and correspondences, qualified, experienced
scientists performed extensive MHF testing on a parametric basis to evaluate MHF efficacy on each
operating condition for the Torrance Refinery’s Alkylation Unit. Each individual parameter (i.e.,
temperature, pressure, and concentrations), was indisputably tested at ranges that include current
MHF Alkylation Unit operating conditions.

Results of this testing were used to create and validate a “first principles thermodynamic model” that
accurately predicts liquid rainout of HF across all the Refinery’s MHF Alkylation Unit’s operating
conditions. TORC has provided District staff with MHF parametric testing data, analyses, and
modeling data from the earlier and subsequent testing (1992, 1993, and 1995) that prove MHF is safe

? See Document 12 “93M-0160: PARC HF Aerosol Reduction Studies” (February 1993) disclosed to the District on May
4, 2017 under Trade Secrets/Confidential Business Information.

-8-
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to use at the Refinery’s current operating conditions, which should also already be reflected in the
District’s files for both the Torrance and Wilmington refineries.

More specifically, as presented by TORC to the District on several occasions, the Additive range of
concentrations was tested at equal to or less than 20 percent by wt% in multiple trials from 1991-
1995. These tests confirm the Additive increases ARF even at low concentrations.’

As the District has been informed, daily unit ARF is calculated as a function of: (1) HF concentration,
(2) Additive concentration, (3) water concentration, and (4) reactor temperature. Rainout Model
results for the Torrance MHF Alkylation Unit are consistent with ARF test results. Importantly, the
supplemental MHF data and information TORC provided to the District on August 11™ and
September 12", and discussed with District staff on August 17", validates this consistency and
efficacy of the Rainout Model, and in turn, the efficacy of MHF at current MHF Alkylation Unit
current operating conditions.

To further help District staff understand this information, at the District’s request on August 11"
TORC confidentially provided an Excel spreadsheet containing all testing data, complete with
associated operating parameters, measured rainout, and predicted rainout. As TORC explained in its
August 11" and September 12 letters, and discussed with District staff on August 17" this data
summarizes all of the MHF testing documents from the 1990s to which TORC had access at the time,
showing the wide range of operating parameters parametrically tested.

Each relevant case was then run on the Rainout Model - measured versus predicted values. The
following graph summarizes the experimental data results and correlates these results to the Rainout
Model used as the foundation for the Safety Advisor’s and Court’s evaluation and approval of the use
of MHF. Correlating the experimental data to the Rainout Model’s results definitively shows that:

e Rainout Model calculations are valid
e Stated safety improvements offered by MHF are valid

? Specifically, the extensive testing that was completed by Mobil as presented in Document 8, DAN 95M-0874 — “MHF
Airborne HF Reduction Estimates”, disclosed by TORC to the District on May 4, 2017 under Trade Secrets/Confidential
Business Information, clearly supports this.

“Mobil has performed small ... and large scale release tests ... to understand the effect of storage composition,
temperature and pressure and release orifice size on the fraction of released HF that becomes airborne. A key finding
of the experiments was that the addition of the additive causes a significant fraction of the released HF to fall on the
ground as liquid rainout. The set of experiments ... showed that the presence of the additive eliminates flash
atomization of the released jets. More specifically, no flash atomization was observed for compositions containing as
much as 85 wt% HF up to 140° F.

Mobil has also developed an aerosol model ... to interpret the experimental data and to predict the airborne fraction
of HF in releases with conditions outside the range of variables experimentally tested. The model predicts small and
large scale release data in the subcooled and superheated regimes of interest.”

(Internal references omitted.)
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10 Model Evaluation Using Experimental Data
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Experimental results shown as measured Rainout versus model predicted rainout, validating the
Rainout Model’s strong predictive abilities at a wide range of HF and Additive percentages

Also at the District’s request, TORC graphed each tested parameter separately to show any testing
bias. These graphs, provided in previous technical submissions to District staff show the difference
between measured and predicted Rainout separately for each operating parameter: pressures,
temperatures, HF wt% concentrations, Additive wt% concentrations, including current MHF
Alkylation Unit conditions. The accuracy of the Rainout Model at the full range for each condition,
as well as its suitability in validating MHF safety margins, is clearly demonstrated for all key
operating parameters.

Additionally, at the District’s request, TORC provided a comparison of the rainout at MHF
Alkylation Unit operating conditions at 55 psig versus 225 psig as predicted by the Rainout Model.

As has been repeatedly explained to the District, the Rainout Model is a liquid spray model
developed by Mobil engineers and scientists to predict the airborne fraction of MHF, based on
extensive testing and technical analyses. The model calculates the evaporation of HF in a two-phase
HF/additive jet discharging from an orifice. Given the release conditions (pressure, temperature, and
composition) and release geometry (hole size, release orientation, and elevation of the orifice from
the ground), the model calculates HF Rainout, or capture, which is defined as the fraction of HF
discharged from an orifice that falls to the ground as liquid.

The Rainout Model output at 55 psig versus 225 psig supports the premise that pressure has a
relatively small impact on ARF as the release velocity is proportional to the square root of pressure.
Even at higher pressures tested and small orifice sizes, the projected ARF remains above 50% for the
Refinery’s MHF Alkylation Unit operating conditions.

-10-
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In summary, the supplemental analysis TORC provided to the District on August 11" and September
12" then discussed with District staff on August 17“‘, and provided in this Attachment A,
unequivocally confirms, based on substantial sound and scientific evidence, that*:

e Rainout Model calculations for current Torrance Refinery MHF Alkylation Unit operating
conditions are within the range of model validity for Rainout
» Experimental data points exist at the Torrance Refinery MHF Alkylation Unit’s current operating
temperature and composition
o Increasing operating pressure increases hydrodynamic forces with no observable increase to
the propensity to flash atomize, thus the validity of the model is retained and reinforced
o The Rainout Model has been proven to accurately predict release characteristics for all
operating conditions within the hydrodynamic regime, hence the model is able to accurately
predict rainout across the full range of unit operating pressures.

Finally, TORC explained to the District that the Rainout Model was derived from extensive release
testing. In other words, after the initial rounds of testing and modeling, researchers subsequently
validated the model through additional experiments that proved the model’s predictive ability across
all MHF Alkylation Unit operating ranges. Validation tests were performed at representative unit
operating conditions: i.e., lower Additive concentrations and higher temperatures.

Despite this wealth of verifying information, District staff at the August 17" meeting presented for
the first time its analysis of supplemental MHF testing and modeling data provided by TORC on
August 11", Staffs analysis was inaccurate, failed to account for the testing data being hydrocarbon-
free, and most importantly, ignores the fact that higher unit operating pressure relative to the tested
data points has no observable increase in the propensity to flash atomize. That presentation stands as
further evidence that District staff fail to understand MHF behavior and chemistry, and therefore the
efficacy of MHF, which has been proven at Torrance Refinery’s current MHF Alkylation Unit
operating conditions.

Another important aspect of the MHF technology staff fails to understand or has overlooked is
water’s positive impact on MHF rainout and its effectiveness in reducing MHF flash atomization at
the Torrance Refinery.

Water is a highly polar molecule, and its polarity causes water to bond tightly with a similarly polar
molecule, HF. This known strong polarity, when combined with the rigorous testing data from the
1990’s and a validated thermodynamic model predicting HF Rainout, supports the strong, attractive
benefits of small amounts of water in MHF solutions.

A common metric used to compare molecular polarity is the polarity index. The higher the index
number the more polar the material. The indices for HF, water, and additive are:

e HF:0.2892

* Under separate cover, TORC will be submitting additional statistical analysis to show the accuracy of the experimental
data to the modeling data.

-11-
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e Water: 0.2586
e Additive: 0.1283

Therefore, HF will preferentially bond with water before bonding with additive. This allows one to
positively conclude that water will still have the same flash atomization-reducing impacts, even in the
absence of, or at low concentrations of, additive in a MHF mixture. Stated another way, the water-
HF molecule pair forms a stronger bond than the water-additive pair or the HF-additive pair.

The dielectric constant is also used to measure the polarity of solvents, with higher values
corresponding to more polarity:

e HF:83.6
e Water: 80.1
e Additive: 43.3

This separate metric reinforces the conclusions previously stated. Water and HF are roughly equally
polar, and Additive is about half as polar. Therefore, we can expect HF to preferentially associate
with water over additive, forming much stronger bonds at any concentration.

Testing data performed in the 1990s measured rainout for mixtures of 50 wt% HF and 50 wt% water
as well as 50 wt% HF and 50 wt% additive. The HF/Water mixtures consistently showed higher
rainout than the HF/additive mixtures, supporting the conclusion that water is more effective at
creating rainout.  This fact was upheld by the additional testing performed at various
HF/Additive/Water concentrations (going as low as 10% additive and 5% water) that showed 1 kg of
water to be roughly as effective as 3.9 kg additive. Again, due to the higher polar attraction between
HF and water compared with HF and additive, this experimental data can be applied to any level of
water present in a HF mixture, regardless of additive concentration. Water will preferentially bond
with HF before additive.

Another way to look at this and the data is on a molar basis. Using molecular weight conversions,
there are 6.7 times more molecules in 1 kg of water than molecules in 1 kg of additive. In addition,
the Additive has two primary bonding sites on a single molecule, while water has one primary
bonding site. With 6.7 times as many molecules, but half as many bonding sites, a HF/Water mixture
yields roughly 3.3 more primary bonds than a HF/additive solution. Although there are other factors
that determine a solvent’s effectiveness against flash atomization, such as the polarity and physical
properties of the solvent, this simple analysis indicates that we can expect water to be roughly three
to four times as effective as additive, which is on par with the experimental data.

As we previously discussed, the Rainout Model developed by Mobil is an accurate predictor of MHF
mixture rainout for the full range of unit operating conditions at varying acid, additive and water
concentrations. This “liquid spray model” is based on extensive testing and technical analysis, with
modeling that was validated after development with additional testing data. Using first principles,
such as conservation of mass, momentum, and energy, the model calculates the evaporation and
liquid rainout of HF in a two-phase HF/additive jet discharging from an orifice.

-12-
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The model is able to reproduce the vapor pressure and rainout characteristics over the entire range of
testing, using only NRTL binary interaction parameters. Because of this statistically significant
predictive ability, one could reasonably conclude that describing a ternary interaction between water-
HF-additive is unnecessary. Binary interactions, such as those listed above for HF/Water and
HF/Additive, are effective and accurate for any concentration range.

When the above theoretical, experimental and modeling data are joined with real life experiences in
the Torrance MHF Alkylation Unit, the effectiveness of MHF technology is readily apparent. The
combined concentration of additive and water in our unit acid stream effectively stops flash
atomization, keeping any potential release in a liquid phase, eliminating the potential for a ground-
hugging cloud, and allowing for containment within the unit boundaries. This significantly reduces
the risk of harm to both our employees and the community. Use of higher water concentrations is
infeasible due to known corrosion acceleration and increased potential for unstable unit operations.

Additionally, the Court-appointed Safety Advisors September 2001 report it further supports MHF at
the MHF Alkylation Unit’s current operating conditions and the effectiveness of water.’ In this
report, the Safety Advisor reviewed the MHF testing and modeling prior to shutting down the MHF
Alkylation Unit for the fall 2000 turnaround. In order to undertake this turnaround, the Torrance
Refinery proposed the removal of nearly all Additive from unit to minimize the potential for
corrosion, which meant that for a short period of time the unit must be operated with lower
concentrations or no Additive.

The Safety Advisor concluded that under this scenario the unit’s risk would remain within the bounds
required by the Consent Decree. Specifically, that the Alkylation Unit could retain the required
Unbarriered ARF of 50% by compensating for the decrease in Additive concentration by increasing
water and/or ASO.

Accordingly, as explained above, the totality of all MHF testing, analysis, modeling data, and other
information TORC has provided to the District to date shows that MHF (1) prevents flash
atomization; (2) prevents the formation of an airborne aerosol; and (3) promotes rainout of liquid
MHEF at current Torrance Refinery MHF Alkylation Unit operating conditions. All these conclusions
support the decision-making process applied in the 1990’s that supports the acceptability and
approval of MHF alkylation by both the Court and the District.

This is further demonstrated by the fact that in 1997 the Refinery began using MHF to comply with
the City of Torrance Consent Decree. Since then, the MHF Alkylation Unit has been operating
without any MHF offsite release of the chemical. Importantly, Torrance Refinery also used HF in the
Alkylation Unit without any HF offsite release from 1966 until 1997, a period that includes both the
6.5+ Sylmar and Northridge earthquakes. In total, 51 years have passed since the unit went online, a
performance record that staff fails to recognize in its apparent rush to judgement against MHF, a
technology acknowledged by the refining industry to be the latest, most advanced, commercially
proven alkylation catalyst available in the world and covered by American Petroleum Industry’s

5 Under separate cover, TORC will be submitting this report.
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Recommended Practice 751, “Safe Operation of Hydrofluoric Acid Alkylation Units”, (“API RP-
7517).

Moreover, staff’s position contradicts the recommendation of an independent Court-appointed Safety
Advisor and the decision of a well-respected Los Angeles Superior Court Judge who in 1995 under
the City of Torrance Consent Decree approved and required the use of the MHF technology at the
Torrance Refinery, finding MHF to be “...as safe as and possibly safer than sulfuric acid for a
similarly-sized alkylation unit.” Their decision was reached after a thorough, multi-year review of
voluminous MHF testing results, technical analyses, and modeling data by the Safety Advisor and
judge that has also been disclosed to the District with the consent of the technology licensor, and
already in the District’s files as a result of their collaboration with Quest Laboratories during the
permitting process for both the Torrance and Wilmington refineries” MHF Alkylation Units.

Additionally, staff’s current position contradicts the District’s precedential position on this
technology that extends back to permitting the Torrance Refinery MHF Alkylation Unit. More
publicly, in 2003, the District issued a press release announcing an “enforceable agreement” with
Valero to phase-out the Wilmington Refinery’s use of HF with MHF by 2006.

In the press release, the District publicizes and supports the use of MHF technology®:

“Once this refinery stops using concentrated hydrogen fluoride, we will have virtually
eliminated the potential for a catastrophic accidental release of this compound in our region,”
said Barry Wallerstein, executive officer of the South Coast Air Quality Management
District.”

“The agreement fulfils one of the 23 Environmental Justice goals adopted by AQMD’s
Governing Board last fall.”

“Switching to modified HF will minimize the possibility of a catastrophic accidental release
not only at the refinery, but along Southland transportation corridors, as the additive is added
to the chemical before shipping.”

By endorsing and permitting Valero Wilmington’s Reduced Volatility Alkylation Process (ReVAP)
project to modify the Wilmington Refinery’s Alkylation Unit to use MHF under an “enforceable
agreement” between Valero and the District, the District further reinforced the efficacy of MHF,
while also stating in its California Environmental Quality Act (“CEQA”) Environmental Impact
Report (“EIR”) for the project the following about the efficacy of MHF:

“ReVAP incorporates a suppressant in the HF that reduces volatility in the event of an
accidental release with a concurrent reduction in safety risks (i.e., distance that the HF could
travel and number of persons exposed) in the surrounding area. Use of this modified process
meets the SCAQMD’s objectives with respect to elimination of concentrated HF.”

® See Highly Toxic Chemical to be Phased Out at Valero Refinery: SCAQMD, Feb. 7, 2003.
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See District’s “Ultramar Inc. — Valero, Wilmington Refinery, Alkylation Improvement Project,
Statement Of Findings, Statement Of Overriding Considerations, And Mitigation Monitoring Plan”,
p- 3, (SCH #20030536, certified December 2004). Note that both the Wilmington and Torrance
refineries use the same “suppressant”/Additive.

“An accidental release of HF could migrate off the Refinery property and expose individuals
in the surrounding community. The proposed (MHF) project will substantially reduce the
potential hazard impacts associated with an accidental release of HF.”

Id.,p.9.

“The proprietary additive is a non-volatile, non-odorous, low toxicity material that is
completely miscible in the acid phase. It has very limited affinity for other hydrocarbons,
including the alkylate product and acid soluble oil (ASO) by-product, similar to the organic
polymer produced in the current process. The unique physical properties of the additive
substantially reduce the volatility of the acid at ambient conditions. This reduction in
volatility proportionately reduces the amount of HF that can vaporize and subsequently
disperse off-site from a given liquid release quantity. The modified HF catalyst reduces acid
vapor pressure sufficiently to suppress the usual flash atomization process of hydrofluoric
acid, causing most of the acid to fall to the ground as an easily controlled liquid and reduces
the potential for off-site consequences of an accidental HF release.”

See District’s “Ultramar Inc. — Valero, Wilmington Refinery, Alkylation Improvement Project, Final
EIR”, Chapter 2, p. 2-7, (SCH #20030536, certified December 16, 2004) (emphasis added).

This District’s stated position for the Valero MHF project is consistent with the District’s previous
supportive conclusion regarding the efficacy of MHF in its CEQA Addendum to the Torrance
Refinery’s MHF Alkylation Unit project, in which the District specifically states:

“The experimental testing indicated that the addition of the Mobil additive to HF was an
effective method for reducing or elimination the amount of aerosol formed during a release.
The additive is a water-soluble, thermally stable compound that is solid at ambient conditions.
In addition, the health data indicate that the additive has very low toxicity and limited health
impacts as compared to HF which has more severe health impacts.”

See District’s “Addendum, Mitigated Negative Declaration, Mobil Modified Hydrogen Fluoride
Conversion Project”, p. 2, (July 9, 1997).

“In summary, after review of the available test data and performing release/dispersion
modeling, under similar release conditions, the addition of the Mobil additive to an HF
alkylation unit was determined to result in a reduction of HF hazard zones for equivalent
releases. The amount of reduction will be a function of the additive concentration, and will
vary with many parameters which govern the release/dispersion process. In all cases,
addition of the additive to the alkylation unit will reduce the distance traveled by HF in the
event of a release. At any concentration of additive, the vapor pressure of the HF will be
reduced, thus reducing the potential for public exposure to HF. Therefore, modification to
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the HF alkylation unit and the use of MHF at the Mobil Refinery are expected to have a
beneficial impact on the environment by reducing the potential impacts associated with an
accidental release from the alkylation unit.”

Id., p. 4, (emphasis added).

Neither the MHF Alkylation technologies employed by TORC at its Torrance Refinery, nor, to
TORC’s knowledge, those employed by Valero at its Wilmington Refinery have changed since the
District originally permitted both refineries” MHF Alkylation units. MHF technology is the same
today as when originally permitted at Torrance more than 20 years ago. However, the safety systems,
training, and knowledge of the MHF Alkylation process and equipment have improved related to
MHF alkylation, which has been the case at the Torrance Refinery. Consequently, the Torrance
Refinery MHF Alkylation Unit is even safer today than when it was permitted 20 years ago.

Importantly and as previously noted, the District issued permits to the Torrance Refinery in 1997 and
Valero Wilmington Refinery in 2004, after performing statutorily required CEQA analyses for the
MHEF technology. Fast forward to 2017 - how does current District staff justify their current concerns
with the MHF technology when the District previously endorsed, permitted, and supported MHF
technology? We also note for the record we are unaware of any MHF release that has gone offsite
from the four operating alkylation units in the U.S. that safely and reliably utilize this technology.

In our view, the District appears to be ignoring its own research, reports, findings, conclusions, and
permits to arrive at a premature and/or predetermined conclusion of phasing-out MHF. To achieve
this, staff are defying sound science, technology, and logic by changing the District’s prior position
on MHF technology without any supporting technical criteria or credible evidence, including testing,
modeling, or operational experience, other than appearing to rely on in part guidance and
presentations from the TRAA Science Advisory Panel that have been shown by TORC in “Setting the
Record Straight” to include mis- and disinformation regarding MHF technology.

Despite this perception, we urge the District to avoid rushing to judgment on the PR 1410 rulemaking
and take the additional time necessary to continue its evaluation of the MHF technology, including
the information in the District’s files and that provided by TORC, and then address TORC’s and
other stakeholders’ comments.

Also in Slide 6, staff states “Ignoring all the uncertainties, best case scenario with all existing
mitigation measures added at TORC, HF reduction is 89% leaving 11% released”. “In case of breach
in one settler tank at TORC, potential release of 5,200 Ib HF assuming all passive mitigation
functioning properly”.

District staff is taking Torrance Refinery’s currently submitted EPA RMP WCS analysis out of
context, specifically as an additional rationale for including Tier III or a phase-out of MHF in the PR
1410 conceptual rulemaking framework. The District appears to be mistakenly equating “hazards”
with “risks.” By doing so, the District is removing the event probability component from their

7 See staff’s Slide 7 charts, which appear similar to charts included in TRAA’s “The Case Against MHF, -ARF-SRI-and
Barriers-" (January 4, 2017).
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analysis. Use of EPA RMP consequence analysis information in a rulemaking process is
inappropriate for a number of reasons.

When put into context, according to EPA the purpose of the RMP WCS analysis is not to be a
predictor of an event or incident, but rather used as an emergency response planning tool. EPA also
states that “[1Jocal emergency planning organizations can use RMPs to prepare response plans and
allocate resources. See EPA’s “Evaluating Chemical Hazards in the Community: Using an RMP’s
Offsite Consequence Analysis” (550-B-99-015 Risk Management, May 1999), p. 9.

EPA also cautions that “[c]haracterizing data using only worst-case scenarios can be misleading and
unnecessarily alarming.” See Id., p. 7. Moreover, EPA has further cautioned that “[t]hey are not
intended to represent a ‘public danger zone’ ”. Id., (emphasis added.)

EPA RMP guidelines acknowledge the WCS uses unrealistic modeling parameters and is an ultra-
conservative, unrealistic scenario:

“Because the assumptions required for the worst-case analysis are very conservative, the results
likely will also be very conservative ... The distance to the endpoint estimated under worst-case
conditions should not be considered a zone in which the public would likely be in danger, instead
it is intended to provide an estimate of the maximum possible area that might be affected in the
unlikely event of catastrophic conditions.”

See EPA’s “General RMP Guidance”, Chapter 4 — Offsite Consequence Analysis (2004), pp. 4-6.

Just as importantly, in determining the WCS the facility is prohibited from taking credit for active
safety measures such as automatic shutdown systems, firewater monitors, deluge systems, etc.) Plus,
they are unable to include emergency response actions and weather conditions are purposefully
deemed unfavorable.

The WCS is modeled to a threshold of ERPG 2, which eliminates irreversible or other serious health
effects or symptoms that could impair an individual’s ability to take protective action after one hour
of exposure. In addition, RMP regulations require the release to occur over just 10 minutes. These
factors add another level of conservatism to the WCS analysis, further skewing the consequences and
undermining District staff’s statements in the presentation.

The RMP WCS analysis purposefully overestimates the potential hazard to create an ultra-
conservative, unrealistic scenario for planning purposes. Similarly, the hazard of flying is the plane
crashing; the hazard of crossing a street is the pedestrian being hit by a vehicle; and the hazard of
driving across a bridge is the bridge collapsing. Accordingly, EPA considers the RMP WCS to be an
emergency planning tool. The EPA does not use WCS results for determining the acceptability of
facility operation or rulemaking, so using the WCS for rulemaking is completely inappropriate and
unreasonable for the District, and we request you stop the practice.

By including the Torrance Refinery’s current RMP WCS information in the January 20" presentation
out of context with EPA’s guidelines, the District misinforms and confuses the public, elected
officials, and Refinery Committee and Governing Board members, generating unwarranted fears and
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