CALIFORNIA ENERGY COMMISSION

In the matter of;

Docket No. 20- IEPR1 02
REMOTE ACCESS WORKSHOP

2020 Integrated Energy
Policy Report Update
(2020 IEPR Update)

~— — '

COMMISSIONERWORKSHOB®PN NEAR ZERO

VEHICLES AND LOW CARBON FUELS

REMOTEVIA ZOOM

Session 2: Liquid Low - Carbon Fuels
WEDNEBAY, JULY 29 , 2020

2: 00 P .M.

Reported by:

Martha Nelson

California Reporting, LLC
(510) 313 -0610



APPEARANCES

COMMISSIONER

Patricia Monahan, 2020 IEPR Update Lead Commissioner

Karen Douglas, California Energy Commission

CEC STAFF
Heather Raitt , IEPR Program Manager

Michael Comiter

PUBLIC ADVISOR

RoseMary Avalos

MODERATOR

Tim Olson, California Energy Commission

PRESENTER

Arpit Soni, California Air Resources Board

PANELISTS

Doug Patteson, California Central Valley Regional Water
Quality Control Board

Gene Gebolys, World Energy
Jennifer Case, New Leaf Biofuel
Aaron Robinson, United Airlines

Annie Petsonk, Environmental Defense Fund

California Reporting, LLC
(510) 313 -0610



APPEARANCES

PUBLIC COMMENT

Rob McGinnis, Prometheus Fuels

California Reporting, LLC
(510) 313 -0610



AGENDA

Introduction
Opening Remarks

Commissioner Monahan
Commissioner Douglas

Low- Carbon Fuel Options in California
Arpit Soni

Near - Zero Vehicles and Biomethane

Moderator:
Tim Olson

Panel ist:
Gene Gebolys
Jennifer Case
Aaron Robinson
Annie Petsonk

Public Comments
Closing Comments

Adjourn

California Reporting, LLC
(510) 313 -0610

10

79

82

83



PROCEEDINGS

2:00 P.M.
WEDNEBAY, JU LY 29, 2020
MS . RAI TT: Al right, we 0| | go a
get started. Good afternoon everybody. Welcome
to todaydés | EPR Commi ssioner -Wor kshop ¢

A

Zero Emission Vehicles and Low -Carbon Fuel s. | 6 m
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Heather Raitt, the Program Manager for the

Integrated Energy Policy Report, which we call

the | EPR. Todayos wor kshop

remotely, consistent with the Executive Orders N

25-20and N -29-20, and the recommendations from

the California Department of Public Health, to

encourage physical distancing to slow the spread

of COovIi D. Thi s afternoon,

low - carbon fuels.

This meeting is being recorded. We will

post a recording and written transcript on our

website. Al so, today 6s pavebeemt at i

posted.

We 0 | | be using the
Zoom, if you were on this morning, so attendees
may type questions for panelists by clicking to
the Q&A icon. And before typing a question,

please, check to see if someone else has already
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posed a similar question. And, if so, you can

click the thumbs - up to vote on it. The questions
with the most thumbs - up or clicks are up - voted to
the top of t he | i st. And weol | reserve

five minutes at the end of the panel for attendee
Q&A. And given th e time restrictions, we won
be able to elevate all questions received. Also,
we donot pl an to raise the attendee Q&

presenter before the panel.

So now | 611 j ust go over how to p
comments on the materi al i n todayds wol
There will be an opportunity at the end of
todayodos session. So using the Zoom onl
raise -hand i con to | et us know youbdd | i ke

a comment. And if you change your mind, you can
click it again and your hand will go down.
For those on the phone, press star nine
to raise your hand and we will open your line
during the public comment period.
Alternatively, written comments are
welcome and they are due on August 19th.
And with that, I 61 | turn it over
Commissioner Patty Monahan for opening remarks.
Thank you.

COMMISSIONER MONAHAN: Thanks, Heather,
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and good afternoon everybody.

So as | noted this morning, this topic is
particularly interesting because we have a legacy
suite of diesel vehicles that are causing a lot
of health problems in the sta te of California and
making it really hard for at least certain air
quality management districts to attain the state
and federal standards needed to protect public
health.

So we also have a number of
transportation sectors that are very difficult to
ele ctrify. And when | say electrify, | mean
either with battery - electric or fuel cell
el ectri c, and sectors | ike ai
very curious to hear the thoughts of the folks on
this panel around what we can do to ensure that
weodre both prot e c tchaaldh apduadvancing
our goals on climate change.

So with that, I 61 | see
Douglas, who | believe is also on the line, has
any opening remarks before we turn it over to the
panel?

COMMISSIONER DOUGLAS: Hi. Good
afternoon.

| 61 dopenmng marks so we

can get into the panel, but thank you,
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Commi ssioner Monahan. And

hearings from the speakers today.

COMMISSIONER MONAHAN: Great. Thank you.

Al'l right, well, letds |

first speaker. As Heather said, weor e

going to have a speaker, we had one this morning,
too, to kind of just give us a lay of the land

before we have the different interests on the
panel speak. So today we have someone from the
Air Resources Board, our partner agency who is
the lead for the Low Carbon Fuel Standard. |
think i téoés, arguabl vy, t he
much investment in low - carbon transportation
alternatives is because of the Low Carbon Fuel
Standard. | would say it has a terrible moniker
but it 6s a v ernfuregqulatery tool.

So Arpit Soni is the Manager of the
Alternative Fuels Section at the Air Resources
Board. And thatods one of
thatdés overseeing the 1 mpl
development of the Low Carbon Fuel Standard.
l'tés sherttds al so called
i n the know. So Arpitds s
responsible for regulatory and policy development

of the Low Carbon Fuel Standard. Previously, as
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a program staff person, he supported the

development of electricity -- oft he electricity

and hydrogen provisions of the policy. And he

also worked on streamlining the LCFS
implementation.

So | o611 turn it 0
l 6m going to turn my Vi
presentation.

MR. SONI: All right.

ver t o y O uU.

deo of f

Thank you Commissioner

Monahan and those for the introduction and providing this

platform, which | hope will result in an engaging
conversation about the role of low

have in California, long term climate strategy and you

- carbon fuels that we

raise some ver y, Vv ery critical points over there and I'll

try to address some of those to my presentation.

So today I'll be discussing the role of low

carbon fuel standard s, or LCFS, as we call it for short

in promoting the alternative fuels in California. But

befor el dive into that | want to discuss California

broader approach towards to climate change.

Next slide please.

So as you can see over here in California we

have chosen a portfolio approach for addressing climate

change. The reason was not to rely just

but instead adopt a suite of policies that could help
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reduce emissions in broad sectors and various sectors.

And some of California climate policies , as | mentioned,
over here on th is slide. And you will notice that these
policies do not operate in isolation, but often overlap

with each other. And you will notice a pattern over here

that most of these policies actually overlap with

transportation sector , and there is a very good reason

for that. Next slide please.

Soasyoucans  ee, transportation sector in

California accounts for fifty

percent  of states emissions

when you also account the emissions from refining all oil

production processes. That's where they'll

to the big term it is California leading policy to

pro mote alternative fuel us e and reduce emissions from

the transportation sector, in addition to reduce --

reducing emissions as LCFS also helps with transformation

and diversification our fuel. While also helping reduce

the petroleum dependency of the

state. And it also makes

us health progress on achieving the air quality benefits,

LCFS content

which is one of the key goal s of our agency. Next slide
please .
Thank you.
Before | jump into discussing how is LCFS has
been performing , W hat are the key factors , lw antto take
a minute and just explain how LCFS works foreverybody 6 s
10
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I nterest , and as arefresher .S 0 LCFS i saperformance
standard program with a built in market mechanism . It
sets an annual declining carbon intensity benchmark for

gasoline and diesel and the alternative fuels that

replaces them.

All the fields that are reported in the program

are assigned a carbon intensity score , oraswec allit
Clscore , based on lifecycle assessment. The providers of

high carbon fuels with Cl value abo ve the ben chmarkend
up generating deficits in the program. And the f uel
providers who are bringing in low - carbon fuels, which has
the CIl scores below the benchmark , they generate credits

in the program. At the end of every year , deficit holders
have to either prod uce orb uy these credits to meet their
obligation . A nd that results in an active LCFS credit
market. And that, hence the market mechanism .

This slide shows the annual carbon intensity

benchmarks expressing th e terms of percentage reductions

in Cl values from 2010 baseline. Now when LC FS adopted

the goal of the program was to help reduce 10 percent

help -- getal0 percent reductionin Stage 2 carbon
intensity by 2020 from 2010 levels . Butin2018 , wewent
back to our board and we strengthen ed our targets ,
reduction targets , that we have t omake 20 percent

reductions by 2030. | just want to point out, it is very
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important to note that LCFS program does not have an end
date currently . If the regulation s arenota mended in
future this 20 percent  reduction targets will continue on
indefinitely after  2030.

But it is very likely that we will go back to
our board innext few years and in a broader scope of
things as we are discussing carbon neutrality 2045 we
have. W e also have some nearterm , 2030 climate goals ,
j ust to align everything together, we may go back to the
board. And at some point, we may request them to further
strengthen our reduction targets for future years.

Next slide please.

So this shows the progress so far in LCFS . As
you can see the two charts show here the  diversification
ofthef uel types that coming to California and how that
has been somewhat separated by LCFS. Over the last 10
years as a program has been implemented . The charton
the left here shows the alternative fuel volumes reported
in the LCSF program. And the chart on the right shows the
corresponding number of credits that originated from that
fuel volume. As you can see in the earlier years of the
program the mgority of the alternative fuel volumes were
made from ethanol , specifically corn ethanol. But in
recentyears , we have also seen a significant increase in

volume s of renewable diesel , bio diesel , renewable
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natural gas and electricity playing a bigger role in
transportation fuel in  California

This in 2019 , | believe that combined volume of
biomass base t hese are raised almost, almost 800 to 900
million gallons. And collectively all the alternative
fuels reported in the program displays about two and a

half billion gallons of petroleum fuel just in 2019

Now looking at these two slides intandem gives
a more complete picture of emissions benefits that have
been realized in the program. You will see that although
electricity was a small part in terms of volume - butthe
emission  reductions achieved are higher because, again as

| mentioned, we look at the life cycle and various

factors that accounts for the emission s accounting . And
there is this Energy Economy Ratio , which getsac counted
for whenwetal kaboutthese vehicles and theirf uel s,
which have a higher displacement factor than fossil

fuels. Next slide please.
So this is one of my favorite charts. As you
cansee , this slide provides an indication of the support
that LCFS is providing to low - carbon fuels. The annual
LCFES value, shown here , represents the basically a
product of the multiplication of the number of credits
generated in a year times the average credit price in

that year. But as you see that this value support that
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the program has been providing has been increasing very
steadily in the last several years, and in 2019 alone, it
provided almost $3 billion dollars worth of revenue to

low - carbon fuel providers . Nextslide ,please.

Now in 2018 we went back to our board as| was

mention ing, we went back and request edto further extend

and strengthen the Cl reduction targets in the program up
to 2030. B esides that , we made several other amendments
to the program ;i ncluding weupdated some of the life
cycle assessment models that we use f or data mining the
Cl values.

In addition , Wwe also added a third - party
verification program to help ensure the integrity of the
program data. Besides that , We added several new
categories for providing opportunity for creating in the
program for new fue Is or different other project types
that can help reduce emissions from transportation
sector. Some of those are highlighted here, but | will be
talking about more in more detail about individual
additions in the following slides. So let's actually just
go to the following slides. Can | have the next slide
please ?

So as one of the major additio ns to the program
was alternative jet fuel, and with  large support from a

number of stakeholders , W e were able to add alternative

California Reporting, LLC
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jetfuelas an o

generate credits when it is uploaded in an aircraft in

California. However, | want to know that currently

conventional jet fuel is still regulated at the

level. So it is not subject to that regulation

conve ntional  jet fuel is not

program .

pt - in fuel in the program, which can

federal

s and

generate deficits in the

But as a result of this new amendment of this

provision ,w e are already seeing additional investment

and interest going towards alternative

evidenced by very recent announcements. I

jet fuel as

you may have heard Amazon has agreed to purchase

order of AJF from World Energy

m sure most of

a large

who are producing this

sustainable innovation f uel right here at the facility in

California and | know

so he may have more to add to it. Besides that,

who is also one of the leaders in providing renewable

diesel s, they announced thatthey have delivered

very first time , Sustainable aviation fuel to San

Francisco  Airport via pipeline

Gene will be speaking later today ,

Neste ,

, forthe

which we think is a ma jor

breakthrough in terms of just infrastructure

this alternative fuel to aircraft

Todate inL CFSw e have ,

| think

of providing

, we have

approved about four alternative jet fuel pathways. And

they have a very, very range of Cl values but again it
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just shows that within a year, we have garnered the

interest from the industry about deploying more

facilities for producing alternative jet fuel.

Second major addition - Next slide, please.

Thank you.

Second major  addition. Yes, this is the one

Second major addition to the LCFS was the adoption of

protocol s for carbon capture and sequestration. This

protocol details the quantification and permission

requirements that allows for
biorefineries , oil fields , petroleum refinery, as we Il as

direct  air capture projects

CCS projects at

products to receive credits

under LC FS framework .

Again , in just a short period of time we have
seen significant interest in LCFS projects , and we have
already certified a design - based application and we have
posted one  more | ast week for public comments . Ware

currently reviewing several other applications and we

have received several other interest ) Both the

applications that one that we posted in the review and

currently are attached to an ethanol facility. This wi

result in reduction of the C

up in those -- facility by a factor

megajoule of Cl units

And then are

| for the - it's not coming
25 to 30 grams per
Next slide please.

RNG is another important fuel that

California Reporting, LLC
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LCFS is really trying to promote , especially again , going
back to Commissioners 0 main point , forthese sectors
which are really hard to decarbonize by electrification
rightaway . Andthro ugh 2018, nearly 100 percent of the
renewable natural gas that was reported under LCFS was
coming from landfill S.

However, when we made some amendments in 2018,

we streamline d the application projects process for our

energy projects. And this included adoption of simplified

Cl calculators and providing other tool s thathelp ed
applicants shorten the approval proces s for their

pathways. And since the beginning of 2019 , sincewe have
streamline d some of this process , Wwe have received

application for fity -three of the lower Cl pathways :
forty -one of those are from dairy and swine manure

digestors, six are related to diverting organic waste

from landfills , and six are related to wastewater

treatment plants.
There's  the fuel volume and credit generation

for these low ClI sources of RNG coming into the program

increased almost about ( indiscernible ) justin 2019. Next

slide please.
Now electricity is another important fuel in
LCFS program. And s ince the inception of the program :

utilities have been receiving credits for the residential

California Reporting, LLC
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EV charging and because it's not readily metered all
residential EV charging what CARB does is recalculate the
average Cl o nthe California grid , and we use that we
also estimate the number of E V charging at residential
locations in California , and we calculate and allocate
these residential recharging credits just to utilities.
However, in 2019 , We started allowing entities

to generate credits for matching low ClI electricity, such

as from solar , orwind, or maybe some of these ultra - low
carbon projects coming from R&D from dairy to power

project s. We allow entities to match thes e low and ultra

low CI  electricity with charging at residential locations

and for that they can generate an incremental credit

which represents the CI reduction from the grid average

carbon intensity to that of the renewable low CI

electricity that they ar e matching. Under this provision,
the crediting must be based on actual metered charging

that was one of the key factors we built into that. And

the important thing was that we did not only rely on the

metered chargers and level two charge r s, but we also
allow ed telemetrics to be used , which was sort of a first
in our program.

So far, | would say we have seen a great deal

of interest in this provision as well -- about almost

nine or maybe ten entities reporting for this provision
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Five of which are major automakers they are reporting for

over 300,000 EV s in California. So we have a database

just in my system, which represents almost half the EV

population in California today. Next slide please.
Starting 2019 , as | mentioned earlie r, along
with incremental crediting we also added several other
offer transportation categories for generating credits
for supplying electricity as a transportation fuel. This
included the sho re power going to ocean - going vessels at
berth, electricity use for electric cargo handling
equipment  and transportation refrigeration units. Within
a short period of time , @ gain, we are seeing a lot of
interest from some of the entities and these categories
and just in Q4 2019 in the past quarter , | think we gave
away about 30,000 credits, which is what $6 million of
value, just for these categories.
In LCFS, we have a provision which requires
revenue from electricity credits to be real estate and
transportation electrification projects. And we expect
that the value going for these categories will get
reinvested in transportation electrification at ports a
warehouses, which we think is , again , very critical,
because these are some of those hard to electrify
categories which we have been saying for a long time and

we think it's a key to help t hese sectors transition for
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achieving our long term climate  goals. Next slide please.

Along with all these additions we were also
very aligned with broader goals as | mentioned earlier,
andin 2018, Governor Brown signed an e xecutive order
with the goal of installing 200 hydrogen re fueling

stations and 10,000 DC fast - chargers by 2025. This was in

alignment with our long -term EV  adoption goals. While

making this order, he did direct LCFS to help achieve
these refueling infrastr ucture goals and in response to
that, CARB approved the ZEV infrastructure provision in
LCFS, which , essentially , promotes a rapid deployment of

every refueling infrastructure, by supporting these

projects . Wth additional LCFS credits, which came to be

known as capacity credits, especially w ith the

utilization of these stations are very low in early

years. Today, nearly 50 hydrogen stations and about 500

DC fast -chargers have been approved to generate

infrastruc ture credits under this provision . Next slide
please.

Now I'm going to shift gears here to talk a bit

about carbon intensity modeling for theL CFS and impact
that Cl values play on which f uels get supplied to the
California market. The Cl value that we calculate based
on life cycle assessment includes direct and indirect

effects. The direct effect of producing and using the
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fuel as well some of the effects of the process of
production and transportation are calculated using the
two tools thatwe have . Oneis GREET, California GREET
model, and the other is OPGEE model . These basically
capture the direct effects . Atthe same time, we have a
model called GTAP and we also developed another model,
the Agro - Ecological Zone Emission Factor Modeling, which
complements GTAP  to assess the indirect effects of land
use change , which is a critical factor in LCFS while
assessing Cl values , and I'll come to that in next couple
of slides. Next slide please.

So this is a just an example for presentation
purposes, how Cl is calculated based on the lifecycle
assessment of a f uel and how we account for well to wheel
process while accounting for emissions in the process.

These numbers here are just for presentation purposes

And you will see that we look at all the major stepsin
the process and we are lo ok at valuesand , insome cases
when there are byproducts , W e use the mass energy
balancing, accounting principles, to make sure that we

are allocating the right amount of emissions  with the
fuel . And I think this is prob ably one of the most

critical aspect of LCFS. The scientific preciseness and

accuracy of calculating Cl values have been really

critical for implementing this program. Next slide
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please.

And on that note, | want to just add any good
program seekingto | ower the ClI of transportation fuels
must base their policies on accurate assessment of real
world emissions. And there is a consensus in the
scientific community that increasing demand for crop -
based biofuels can indirectly incentivize global land use
chan ge. Unfortunately, land clearing for producing these

alternative fuels always come to, not always, but most of
thetime , come at expense our world's most carbohydrates
and biodiverse forest in a lot of these forest areas.

All the modeling of the se effec tsis admittedly
very difficult , but failing to account for land use
change emission sends inaccurate market signals that
misrepresent the fuel  emission benefits of these tools

that we're incentivizing here in California.

Therefore 7 Oh, I'msorry I'm still on this
slide.

And that's why staff engage in robust modeling
efforts to estimate land use change emissions  for several

major crop - based fuels and incorporated them in our life

cycle processes and tools and doing so accurately

represents the true o verall emission reduction from each
crop - based fuel consumption. Next slide please.

And we have seen the results of this approach.
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It's been very effective . Just looking at the outcomes

that we have seen for the biomass - based diesels , which
include  both renewable diesel and biodiesel . As an

example, you will see here , thevast majority of

biodiesel and renewable diesel volumes are produced lower
Cl feedstocks such as distilled cornoil ,w hich | believe

is represented here in red . And tallow, which is an
animal byproduct , represented in ateal blue color. And

used cooking oil.

So these are mostly waste - based products on a
volume basis. These feedstocks without land use change
represent over 90 percent  of total volume of biomass -
based diesel that c ame into California justin 2019.

And this breakdown reflects the impact that
correctly assess regulatory signals can have when
accounting for full lifecycle emissions of
transportation s fuel .So , insummary, estimating land use
change impacts is feasi ble and is critically important.

Next slide please.

Now | want to conclude by saying that as much
as the stat e is advancing our vision for a widespread
transition to ZEV, low - carbon alternative fuels ,
especially those that achieve criteria toxic emissions
reductions are so critical to our broader climate and the

air quality goals. Even in the most aggressive scenarios,
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the transition to ZEVs will take a number of years. Low
carbon alternative fuel s are needed to di splace fossil

fuels in the shortterm while this transition ramps up

And we expect that low - carbon fuels are likely to play a

very large part in reaching the aggressive 2030 LCFS
carbon intensity target s. S pecifically , We expect
renewable diesel , among others , will be very critic al for
that that goal . In addition, certain transportation

numbers are very difficult to rectifiy as Commissioner s

mentioned early on. Specifically aviation sector, and

then we have marine sector , certain heavy duty offered
applications. These may still h eavily rely on low - carbon
alternatives fuels  until thereis a breakthrough

Now, we cannot rule  out the possibility of

technological innovations in the future that could

electrify even these difficult sectors. But we can not

take the risk to not act now , In hopes of future

breakthroughs that may come along for these categories
Therefore, f urther innovation in low - carbon

fuels is critical to decarbonizing the transportation

sector, as some of these fue Is, may be a best option for
decarbonizing certain technology, even in the long term.
Lastly, | just want to point out, reaching  our carbon
neutrality goals by mid - century will require integration

of currently distinct sectors. It is very possible that
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some low - carbon fuels developed and incentivized by LCFS
may play a role in decarbonizing other sectors. For
example, renewable gas could be generated from excess
renewable power and then serve as a replacement heat
source displacing some other fossil fuels. And similarly
hydrogen can be used as a good stor age option.
So there are co benefits of policies like LCFS
besides the transportation sector. But I'll be very
happy. So that basically concludes my presentation over
here and I'll be very happy to take more questions or
answer any specific details of anything | presented in my

slides. Thank you.

COMMISSIONER MONAHAN: Great. Thank you.
Commission Douglas, if you have any questions,
feel free to join and the virtual dais .
| had a few questions. One is | wonder -
was involved in the low - carb on fuel standard at its
inception, but I've not been tracking it over the last 10
ish years and I'm curious about - are there any
sustainability criteria that are built into the program,
besides carbon as a metric in indirect land use change.?
MR. SONI: Yeah. That 6s- wrygoed y
question. And, in fact, | think this , and this probably

pre - dates me ,b ut |think but based on my understanding
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of the programs t here was certain informal discussions
around 2015 and maybe earlier to consider including other
sustainability criteria in the program. But, currently,

we do not have any framework which accounts for anything

besides the lifecycle of these emission reductions.

Thank you.

COMMISSIONER MONAHAN: I'm - I'm wondering
about, and maybe this is too early. I'm not sure ,b ut --
the interaction with the advanced clean truck r ule s. How
will the credits work between the Low Carbon Fuel
Standard and say, if I'm a big company buying trucks :
will | still be able to get credit under the Low Carbon

Fuel Standard for buying an electric truck, even though
it's being required by the ACT.
MR. SONI: Yeah, exactly. So | would say in
LCFS we generally don't have any additionality
requirements. So, even some of these trucks , Clean trucks
or buses or any other low - carbon fuel vehicles being
deployed -- no matter if they're deployed for any
regulatory reasons , they are still eligible to generate
credits in LC FS program .

COMMISSIONER MONAHAN: And I'll ask the

question | asked this morning of Jeremy Martin from the
Union of Concerned Scientists , Which is about a national
or, you know, as the Low Carbon Fuel Standard spreads to
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other states and , potentially even nationally ,t hatwas
necessarily mean that there would be, | mean, not
ne cessarily but likely means that there will be fewer
fuel s coming to California because there'd be more
competition for those very low -carbon fuels

California is kind of the only game in town.
Except for Oregon, and , |guess part of Alberta , but
yeah,t he more.

So, how are you thinking at the Air Resources
Board about the expansion of the program to other states
inthe  country ?

MR. SONI: Yeah, no, that's, that's, | think, a

very critical and good question . We have been very
supportive about the dep loyment of LCFSin the

jurisdiction and maybe nationally , and, in fact, at CARB
we have been coordinating with these jurisdictions. Sowe

help extensively with Oregon's clean fuel program. We

have been in coordination with British Columbia, since

they imp lemented their program. We are working with

Canada, who are planning to roll out the ir LCFS

equivalent in next two to three years. We advise Brazil

for developing their own LCFS equivalent .  And currently :
we are in conversations with some of these Midwestern

states. And some of the Eastern states who have shown

interest in LCSE

27
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| agree if currently California represents a

major chunk of LCSF | ike programs out there , and does get
benefit of that monopol y, sort of, if you will ,t o
attract most of the f uel in California . Andit's

possible that if we expand in terms of LC FS- like policies

in other jurisdictions. The fuel may start diverting to
other areas as well.

However, we will still see that as a win ,
because we will think that there will be greater signal

in the marketplace, which will eventually increase the

amount of investment , and potentially , increase the
supply of low - carbon materials globally, which should
eventually make up or whatever, even if any minor
division that we see initially.

COMMISSIONER MONAHAN: Yeah. And I
t otally agree with you that -- Imean -- |it's -- itwould
really be a sign of the success of the program , wereto
migrate beyond the borders that it currently has migrated
to. Soit's, I meanit's | think a testament to the
tenacity of California for passing the standard

withstanding a lot of pressure to weaken it and to roll

it back. And then, you know, at the end of the day this
is such a major driver for all types of low - carbon
transportation fuel. So it really i s, Ithink, an

undeniable success story, and hopefully it will migrate
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even further.

And | think | missed - you said you you've been
talking wi th Canada , Midwestern states ,  Eastern states,
did |1 miss al ocality that i s considering a low carbon
fuel standard ? Or isthere any talk thisin , for
example, the EU or any other countries ?

MR. SONI: So EU will maybe have something
equal toRFS ifyou will. They have this great program ,
which is not really a standard - based program like LC FS
but it's more like a volume mandate like RFS . But they
have had some discussions with us , and | think they
recently passed t heir equivalent of Green New Deal . And
they have some mentions about transportation , low - carbon
fuel s program in future . Besides that | did mention that
LCFS equivalent was implemented in Brazil to begin
starting 2019

COMMISSIONER MONAHAN: | did not realize

that. And it's an LCSF pro gram. It's not just an ethanol
program ?

MR. SONI: It's more like an LCSF program. Yes,
although | think majority of the f uel who will be made up
from ethanol, which was the case with California LCFS as
well i nthe initial days.

COMMISSIONER MONAHAN: Alright, just two

more quick questions.
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MR. SONI: Sure.

COMMISSIONER MONAHAN: One is that when |
way back when | was involved in the passage of the
regulation, there was some discussion about having a
super credit for ultra - low carbon  fuels. So that 6 s
because that's where California needs to get to .1 s
there any talk of having any extra credit for a fuel say
that has avery low CI.

MR. SONI: So yes, that's a it hat 6 sgood
question. Thanks for bringing that up.

So in LCFS credit generated is primarily
proportional to the carbon intensity of the f uel. And
how what the delta between the fuels carbon intensity and
the benchmark. So, the lower the carbon intensity, the
higher the amount of credits the y get . Sowe have seen
some pathway s, espe cially some of these daily pathways
are energy pathways that | was referring they have carbon
intensity ranging into negative 300 or even lower.

So when they applied that Cl in our credit
calculations , t hey actually get a very significant boost
of credi  t amount for the same amount of fuel. If that was
reported to us for other natural gas pathway or some
other low carbon fuel pathway instead of an ultra - low
carbon fuel pathway

COMMISSIONER MONAHAN: I see , b utit'snot
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like a super credit. It's actual
credit.

(LAUGHTER)

ly

just  the actual CI

MR. SONI: Yeah, we don't call it different

credit . Butyeah, they do get the

COMMISSIONER MONAHAN: Okay.

additional credits

just  have a few more minutes. | want to make sure

Commissioner Douglas, do

feel free to come on to the video.

you have any questions

A

| 61 | wai t--

| think we

, please

COMMISSIONER DOUGLAS: I'm here. | don't have

any questions , but  appreciate the presentation.

COMMISSIONER MONAHAN: Okay, I'm

to ask o ne last question, then we
panel .

MR. SONI: Sure.

just going

can move on to the

COMMISSIONER MONAHAN: So on the slide that

where you talked about ocean going vessels at b

giving credits for electrification, we actually just this

morning saw a presentation from the

listed ocean , basically vessels

erth and

South Coast that

, were something like the

third biggest sources nitrogen dioxide emissions in the

air district which shock

that's a lot of

NOX coming from these ocean going

vessels , m arin e vessels, and I'm curious why just

electrification, what, why not any other fuel
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the I know the re already are some sulfur limits on the

fuel when t hey come close to, to, to shore , but it is it
really the only solution is electrifica tion for these
ocean going vessels ?

MR. SONI: So LCFS,what LCFS does given our

authority of regulation , We can only apply our rule to
the ocean - going vessels at berth. And, primarily the

options that we have on LCSF for crediting , electricity

is the only , Iwouldsay , isthe only option that makes

senseto LCS F framework .However, we have a separate
regulation fora tberth vessels , which also targets other
emissions, lik e you mentioned, and NOx and SOx emissions
from those I ding engines attheb erth . Andthat
provides a variety of other options besides
electrification like mitigation options they can have
covers and they can have auxiliary power s besides their
engine on board . Sothat regulation capture s the broader
extent of air quality issues that are coming from
ve ssels. What LCSF doesis on ly promote electricity as
an alternative option for reducing the GHG emission from
idling engines and vehicles at berth

COMMISSIONER MONAHAN: Okay. Great.
Thank you. Well, Arpit, thank you so much for
coming and presenting to us. And thanks for all

your great work to make sure that the Low Carbon
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Fuel Standard remains a powerful policy.
MR. SONI: Yeah. Thank you for
| was happy to engage in a very meaningful

discussion. Thank you.

COMMISSIONER MONAHAN: Great.

me turn it over to Heather, who is going to be
introducing a panel that Tim Olson is
facilitating.

MS. RAITT: Great. Thank you,
Commissioner.

Thank you, Arpit.

Ye ah, so weol |l mov e

low - carbon fuels. And Tim Olson is our
facilitator from the Energy Commission. And

Michael Comiter is also from the Energy

inviting.

Well, let

on t o

Commission and he will be helping to moderate the

Q&A from attendees.

So with that, go ahead, Tim. Thanks.

MR. OLSON: Thank you. Welcome

everybody. We have another distinguished panel

this afternoon.

An d | 6 d | i ke t o remind t he

t o, when youobére speaking, -nufeagdour s e,

make sure your video is on. And then close that

off when other speakers are speaking.
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wedre going to start

So today we have four panel members. And

Wi

t h Gene

Founder and CEO of World Energy, which owns and

operates several biodiesel plants in the

States and the very notable renewable diesel

plant, renewable jet fuel plant in Paramount,

California.

So, Gene, go ahead.

United

MR. GEBOLYS: Well, thank you, Tim.

Thank you, Commissioners, for the opportunity to

be here.

Good afternoon to all who

are on the

call today. Appreciate the opportunity to make a

brief statement to start and look forward to

todayoés i mportant

Commission for recognizing the importance of

conversat.

Before | go, | want to applaud the

over -the -road vehicles and, in parti

heavy - duty vehicles in bringing about a

transition to more socially responsible energy

use in California.

purchased today is likely to still be on the road

cular, of

You understand that a diesel vehicle

in the 2030s. The only question is: What fuel

will

power it?

You understand that an airplane brought
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into a fleet today will fly well into the 2040s
or 2050s. The only question is: What will power
it?

No matter what we do with new equipment
in the passenger care segment, any meaningful
progress must include in - service heavy - duty
equipment. Thanks for understanding that often
overlooked fact.

It 6s because of t hat and because
Californiads | eadership in facing the 1
that reality, that World Energy invested in
California in 2018 to purchase o ur partially -
converted renewable refinery in Paramount.

That 6s why we are spending over $1 bill
converting that site into 100 percent renewable

360 million gallon production and distribution

hub with fully operational multimodal

distribution for all fo rms of lower carbon motor

fuels.

That 6s why we are blending biodie
our renewable diesel there today, making 100
percent renewable gas line there today and
pioneering the path to renewable jet fuel there
today. That 6s why we intend to buil d

comnunity -focused innovation center in Paramount

35
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to continue to grapple with how best to drive

down CI in existing fleets and more effectively

do t hat

t omorr ow.

That 6s why

incorporating renewable hydrogen, renewable

electricity, renewable na

tural gas, carbon

capture, and other promising innovations to

continue to do more and to do better in

California.

Upon completion of our conversion project

our plant alone will displace ten percent of the

st at eods di

es el

f uel

use wi t h mu c h

impact , renewable diesel and renewable jet fuel,

but there is much more to do.

We are committed to stimulating

California

in pioneering innovation.

- based solutions to make huge strides

We do not intend to

fully convert our facility and then just operate

it. The challenge of energy transition cries out

for continual improvement and continual

i nnovation

to do.

and

S

(0]

t hat 6s what

We are on our way but we would have never

gotten here without public policy leadership and

without CEC support

importantly now, we

in particular.

will never
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need to go without continued and sustained public

policy leadership.

All innovation starts with the societal

i nvest ment . Cal

i forni aods i nf or mati on

revolution that allows us to now m

eet this way,

virtually, could have only happened with

sustained public investment in space and military

initiatives over many decades. Those investments

have changed everything about how we live. Now

we need to do the same with fuel.

That 6s why

@nd toibuild -- t hat

why we are focused on incorporating

A

0OS

- I 6m sorry.

California is the global leader in the

great energy transition that is coming.

Like in

other technology breakthroughs the key is

continued and sustained commitment of support

over decades. The push to date is resulting in

the transition of service fleets to lower carbon

i ntensity fuels

but

webve Just

There are those that will argue that

California should pull back, that the solutions

arenot perfect enough, o r hould aotw

lead. To do that would be a grave mistake at a

critical juncture. We need more leading

- edge

investment, more infrastructure investment, and
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continued consistent policy stability. Now the
push to our energy future must accelerate, not
slow down , so that California can reap the
environmental and economic rewards of its first
mover advantage.

| appreciate the opportunity to be here.
Thanks very much.

MR. OLSON: Okay. Thank you. Thank you,
Gene. Thanks. Thanks for those comments.

Our next panel member is Jennifer Case,
CEO and President of New Leaf Biofuel and
operates a biodiesel plant near San Diego, and
also has a role on some of the distribution.

Welcome, Jennifer, and look forward to

your comments.

MS. CASE: Thank you eve rybody. Thank

you, Commissioner Monahan, Commissioner Douglas,
and Tim Olson for inviting me to speak today. My
name is Jennifer Case. | am the Founder and
President of New Leaf Biofuel in San Diego.

We are just finishing up our latest round
of expansi on, thanks to the Energy Commission for
funding that project. Without your support of
our industry and our plant, in particular, we

would not be there, be where we are today, so
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thank you very much.
So | want to talk today a little bit
about the market and where we are with biodiesel
infrastructure and some of the opportunities |
think we have going forward.
As has been mentioned by multiple

panelists today, the Low Carbon Fuel Standard has

been very successful, thanks to low - carbon fuels.

Liquid bio fuels make up three - quarters of the
program. And nearly half of that is coming from
alternative diesel substitutes, like biodiesel
and renewable diesel.

As of 2019, these renewable fuels make up
22 percent of the diesel pool which is fantastic
consideri ng we just started in 2010. The
Governor has stated that It 60s
petroleum and diesel free by 2030 and our
industry has a way to get him there.

Last year the California Advanced
Biofuels Alliance published a white paper
explaining that, with continued investment, we
can achieve 100 percent petroleum replacement
with just renewable diesel and biodiesel blends.

And go ahead to the next slide.

Since 80 percent of those liquid biofuels
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consumed in California last year came in from out

of stat e and, i n fact , out

because the Low Carbon Fuel Standard credit

values are very attractive.

of country,

By 2030, we expect the California diesel

demand will be about 3.4 billion gallons. And we

believe that, with a combination of biodiesel and

re newable diesel, we can achieve an 80 percent

renewable diesel and 20 percent biodiesel blend

that will completely eliminate fossil petroleum

diesel from the fuel supply here in California

And go ahead and go to the next slide.

So the reason that this

program has been

so successful and why so many people are sending

their fuel to California is because the Low

Carbon Fuel Standard has provided a significant

economic benefit. The carbon score

- the Low

Carbon Fuel Standard is fetching about $200 per

metric ton right now, which can translate to

about $1.50 to $1.75 per gallon that should go

back to the producer, which is why so much fuel

i's coming 1in. |l tds very attract.

The problem that we have --
the next slide -- the probl em

here in California is that with all this fuel
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coming in theredéds a bottleneck that i s
at the storage and distribution space.
happening is lots of fuel is coming in and the

areas that can actually distribute that fuel is

very limi t ed. l t6s mostly at t he petrol eu
refining and trading space. And what happens is

the downstream petroleum participants with that

proprietary infrastructure are demanding very

deep discounts in order to take that fuel.

So what happens is thattakbs a pote
therebs a perpetual mar ket gl ut of bi o«
renewabl e di esel that 6s coming into Cal
and itds not abl e to get to the end us:¢

provide an economic benefit to the end user.
It ds al so robbing the producer o f
Carbon Fuel Stan dard credit because that discount
thatdés being forced on them in order t
fuel into the marketplace.
So this is where the opportunity comes
in. We believe that with very limited investment
to independent storage and distribution outside
of th e petroleum space, specifically focused on
renewable diesel and biodiesel, we can de -
bottleneck the state and allow both the producer

and the end user to get some more value out of

41
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the Low Carbon Fuel Standard.

Th e ot her benef it t hat

have if we invest in some independent storage and

di stributio

n i n Cal i forn

increase the blend levels. Because the major

distribution is within petroleum space, a lot of

the times the distribution is limited to either

B5 of R5, S

0 wedettimg thhe@pportunity to

blend the fuel all the way up to B80 -

and B20, which really should happen if we want to

reach that 2030 goal.

You can go to the next slide.

The Commissioner pointed in the beginning

to this section about legacy vehi

probl ems st

a

webdr e

or R80

cles causing

il and we recognize that

issue. Renewable diesel, especially, will help

solve that problem. Renewable diesel improves

and offsets any NOx from biodiesel increases.

However, w e

0re al so expectdi

in the fleet will happen in the next few years,

S 0 t her eds

investing in biodiesel

no reason why

and renewable diesel

blending and infrastructure.

Importantly here, these investments do

not have to be large.

There will be an immediate

California Reporting, LLC
(510) 313 -0610

w e

ng t hat
shoul d
42

t

n

t

h e

ot



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

carbon r eduction return on investment of between

$0.50 and $0.75 per metric ton of greenhouse gas

reduction over the next ten years. That is

significant. It

will result in immediately

deployment of near - zero emissions equipment,

including significant criteria ta

reductions. So this will facilitate dramatic

decarbonization of the heavy

And | hope you guys will consider putting some

funding towards renewable infrastructure.

Thank you.

MR. OLSON: Thank you, Jennifer.

And our next speaker on the panel is

Aaron Robinson, who is Sustainability Manager for

Uni ted

Airlines, and weobdr e

comments about some of the sustainable aviation

options.

Go

ahead, Aaron.

MR. ROBINSON: Thanks Tim. Good

afternoon and thank you for the opportunity to

speak about low - carbon fuels from the aviation

perspective today.

We were the first airline to commit to

reducing our greenhouse gas emissions in the

United States.

We committed to a 50 percent
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reduction by 2050, whi ch is the equivalent of
removing all the cars in Los Angeles and New York
City combined.

As Gene mentioned, avi at
electricity as an option in the near term.
Ai rcraft wedbre ordering today,
still be flying in 2050. And a s a result, we rely
on liquid fuels for our decarbonization
transition.

In 2019, we bought over 700 million
gallons of jet fuel in California, 1 million of
which was derived from sustainable sources and
produced by World Energy, so we will have a long
way to go.

This fuel also came in at a high price
premium, so we also need help in transitioning.
Part of this can come from government incentives
and, in the process, help create clean energy
jobs.

As Arpit had mentioned, jet fuel joined
the Low Carbon Fuel Standard in 2019. And this
addition directly led to many new purchase
agreements, including our own renewal with World
Energy, and several production announcements by

new producers that had not yet received the
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financing they needed which the Low Ca rbon Fuel
Standard was able to provide that certainty for
their investors.

The Low Carbon Fuel Standard is a

powerful magnet. Today, when airlines want to

buy sustainable aviation fuel, t heyodve
California. And I 6m not | ust tal ki ng
airl i nes. Airlines in Europe and Asi a

it in their own region, they buy it here, in Los
Angeles and San Francisco.

But, unfortunately, producers are
deliberately locating themselves and their
production facilities outside of the state in
Reno or Southern Oregon, for example, because the
permitting process in California takes so long.
World Energy and its production facility in
Paramount is the exception, not the rule, and
clean energy jobs are being lost to other
communities as a result.

In add ition, other states are starting to
add incentives, as well, so California needs to
continue advancing to maintain its leadership in
this space.

Moving back to aviation, diesel is

actually cheaper to produce than jet fuel, it
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sells at a higher price in t he market, and it
generates more Low Carbon Fuel Standard credits.

These three factors alone make it a significantly

higher price premium for sustainable jet fuel

than it is for renewable diesel. Gene knows that

we would love to buy more sustainable avia tion
fuel from World Energy but we have to make it

worth its while. We have to pay a significant

premium to overcome the profitability gap we

could make by producing diesel instead.

In Europe, Arpit mentioned the renewable
energy directive there. Autho rities have
recognized this dilemma and they actually have a
credit multiplier for jet fuel to help overcome
this problem.

One of the opening comments from one of
the Commissioners also talked about wanting to
learn about social benefits and what we can do
beyond decar boni zation? Wel | , I
powerful opportunity here. LCFS credits or other
financial incentives can help solve other
problems California faces.

For example, one SAF producer, Red Rock
Biofuels, entering the market soon, produce S

their sustainable fuel from woody biomass and
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waste residues. This can help reduce

Cali forni aos f or est fire ri sk.

Anot her thing webve also | ooked

documenting the local air quality benefits that
sustainable aviation fuel of fer s.
estimating t hat t her eos, depending on
pollutants, anywhere from a 10 to an 80 percent
reduction in that pollutant, and that it can help
improve the air quality and the health of
California citizens.
Further support for low - carbon fuels,
it ds not onl y gtbhecedonbdbnoyrand
decarbonizing aviation or the broader economic
but itéds al so good for our soci ety
Thank you.
MR. OLSON: Okay. Very good, Aaron.
Thank you very much for those comments.
And our final panel speaker is Annie
Petsonk of the -- a principal with Environmental
Defense Fund. Wedbre intaeamaestseck disn
got some really relevant comments about this
comment area.
Thank you, Annie, and please proceed. It
looks like your muted, Annie.

MS. PETSONK: Is this better?
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MR. OLSON: Yeah. We can hear you.

MS. PETSONK: Yeah. Great.

much. And thank you very much to the

Commissioners for your invitation to participate

and for your attention today.

working in the International

Thanks so

The Environmental Defense Fund has been

Organization, |

Civil Aviation

- C-A-O or ICAOQO, for the past six

years to develop sustainable aviation fuel

standards which have now been agreed by the

countries of the world and, for the most part,

are in effect.

sustainable aviation

Under these standards,

basis for its carbon benefits. Each fuel to be

accepted into the ICAO Program must satisfy

stringent sustainability criteria. The total

number of sustainability criteria are 12

criteria, 3 of which have already been adopted

and the other 9 are before the ICAO Governing

Body of Council right now for adoption. And those

cover social sustainability, economic

sustainability, as well as environmental and

community sustainability.

to build o

is evaluated on a lifecycle

We see a great opportunity for the LCFS

n

t

h e wor k t hat 6 s
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which, in turn, builds on what the LCFS developed
originally. And therebds no
processes have been reinforcing of each other.

Implementation, the ICAO Standards apply
the lifecycle analysis to the entire lifecycle,
including -- and they are feedstock - neutral.
They include attention to direct and indirect

emissions. And this is something that we think

the LCFS could be updated to take into account.

For exampl e, i n CARBOSs

the LCFS, they spoke about the accounting for

indirect emissions for crop

- based biofuels. But

quest

i ntroduct

those are important, also, for non crop - based

bi ofuel s. For exampl e, consider

produced from tallow, animal fat. If that fat
was previous a waste then a nd going to landfill,
then the benefit of producing the biofuel from it
can take into account reduced emissions as a
result of it not going into a landfill.

But if that tallow was going to be used,

|l et s say, i n t hwakh@indstrg or the

cosmetic industry and those industries, because

theyodre not getting that t al

to alternati ves, | et 6s say

countries that are destroying tropical forests to
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generate the palm oil, t hen
effect which can ca use an emissions increase over
the lifecycle. And we think that the LCFS could
benefit from following the ICAO approach to take
into account these indirect emissions, regardless
of the feedstock.

We also think that the LCFS could benefit
from scrutinizing the environmental attributes of
the feedstocks over their whole supply chain.
That is something that the E.U. is moving toward
and that ICAO has done.

Third, wedod | i ke to cal
fact that as the carbon price signal from the
California AB 32 Program increases and becomes a
more and more significant incentive in the coming
years, it may be useful for CARB to reevaluate
its current approach, which is to give a zero CO2
combustion rating for biofuels, and instead for
CARB to trans ition to a system that taps into the
lifecycle analysis approach applicable in the
LCFS.

Fourth, we note that some of the carbon
intensity pathways in the LCFS might need to be
reviewed to ensure that the lifecycle emissions

claims are consistent with ru ral emissions
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reductions

For example, a fuel based on

municipal solid waste that claims that methane

emissions can be avoided over a 100

frame is not the best practice today in the

field.

Wh at 6 s exci

even with thes

ting

e features that could be improved,

is proving to be an inspiration, an inspiration

to the International Civil Aviation Organization

to move ahead with its standards, which the

United States has now exceeded to, and to other

regions and countries that are p

their own lifecycle approaches.

Il 6d be

happy t

o

- year time

to us is that
utting together

answer guest.

how the ICAO approach is developing but I want to

finish by saying that, as we see it, aviation is

at a cruci

the current COVID ¢

job losses and the real greatest economic

challenge in the history of the industry.

al junctur e.

Ther eods

risis has caused horrendous

Our assessment is that the industry is at

a crucial point. Real leadership would mean

rebuilding the aviation industry in a climate -

compatibl e path consistent with near

emissions by 2050.
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Thank you.
MR. OLSON: Thank you, Annie. Thank you

very much for those comments.

So, Commi ssi oner s, we Or e
turn it back over to you of questions of the
panel members and proceed from th ere.
COMMISSIONER MONAHAN: Great. Thank you.
And thanks to all the panelists. That was
really, really interesting.
| first have a question, | guess for
Aar on, and your comments around

price difference with buying renewable jet fuel,
even with the credit from the
but can you give us a sense of how far off we are
from having the LCFS be a sufficient driver in
terms of just, you know, the price benefit of
having a low - carbon fuel? Like how far off are
we from having a sustainable model where you
donot n e e d-- awnhgre the LCFS is enough of a
driver?

MR. ROBINSON: Yeah. Certainly. So
without going into too specific numbers, kind of
the United side and what weodove
the industry kind of rule of thumb ou t there is

youdbdre | ooking stil!]l at about
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price thatoés being faced. Now t hat W a ¢

pre - crisis number. And one of the things we saw

in the crisis, of course, was that conventional

oil prices fell quite a bit. And at one point

they were a dollar lower than they had been

previously. Now thatdéds certainly <c¢come

bit. But one of the long - term benefits we see

for low - carbon fuels is that they are relatively

insulated, at least on a production cost basis,

versus conventional fuel.
So, you know, perhaps the gap today is in

kind of the $1.50 range. But thatos al

to vary based on the producer. And you know,

certainly, the LCFS does provide a strong

incentive for them to figure out how to lower

that carbon intensity further.
But, you know, kind of pre - crisis, |

would have said, rule of thumb is about $1.00 a

gal Il on i s what youodre | ooking at
COMMISSIONER MONAHAN: Great. Thank you.
And, Gene, | wonder if you could

elaborate a little more? | mean, you seem like

one of the few success stories in terms of being

able to build out in California and deliver low -

car bon, both biodiesel and | et fuel s.
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-- i ke what 6s been the ingredients of

‘N

for World Energy in coming to California?
MR. GEBOLYS: Well, look, obviously, a
number of folks have commented on it, the LCFS is
the driver of all the economics. And all the
investment chases the opportunity to participate
in the program. It actually helps in that
everything gets double weighted, right, because
youget -- when wedre counting carbon what
really doing is counting how much fuel it takes
to get somet hing from A to B. And s o
motivated, just on an economic basis, to reduce
that number anyway.

But when youdre able to operate i

California and touch feedstock once instead of
t wi ce, and youdbre able to touch fuel foe
and move things around | es s, it s you ¢

benefit of the lower cost and you get the benefit
of the higher CI.
And so, you know, | would say the -
woul d say it 0arly tnthe gaanme to say what
our keys to success have been. | can tell you
where webdre headed. Everything weodr e ¢
going forward is about continuing to drive CI

down in every way we can possibly get there. And
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you get the double benefit of doin g that. You
get the lower CI and, therefore, the higher
returns, and you get the lower cost.
So location is critical. | think Aaron
made a really good point about
seeing these investments are kind of close to but
not i n Californi at. t hi ndko ntoh at 6 s
accident. Maybe we were either too foolish or
too optimistic to do something similar.
But | ook, the only way

really get there is to go right were the fuel is

getting wused. And so, yes

difficult to do b usiness in the center of Los

Angeles County than it is to do it other places.

, it

Thereds no easy pathway where

to be a long - term commitment and long slog, but

the promise is built right into the LCFS.

COMMI SSI ONER MONAHAN:

know, do you intersect with GO
folks in California? | mean, because we want
businesses in California, clean energy
businesses, to thrive. And we want to figure out
how we can overcome the barriers so that we can
make sure business es can succeed here in

California producing fuel
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need for the future.
MR. GEBOLYS: Yeah.
COMMISSIONER MONAHAN: So are you
intersecting with GO - Biz and other interests --
MR. GEBOLYS: Look --
COMMISSIONER MONAHAN: -- in the

Governor--9s

MR. GEBOLYS: -- yeah, and --

COMMISSIONER MONAHAN: -- Office
around --

MR. GEBOLYS: -- we do the very best we

can to recognize that we have to be part of a
j oint soluti on. T h e ¥cengpany sadutiann e
here. | goibvg to have to be a broad industry
response for California to get to where
California needs to go. And thereds
canot be replicated about what we ar
Il t s hard, i tdos really hard, but It
be replicated.

There are some u nique conditions. We are
a permanent oil refinery in L.A. And we are
intending to voluntarily give that up in exchange
for a much smaller permit to produce 100 percent
renewable fuels.

So there are unique conditions in any
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particular site that makes i

t easier or harder.

But what Jen is doing down in San Diego is really

an important piece of the picture.

What Crimson

Renewables is doing is really an important piece

of the picture. You know, there are a lot of

folks kind of swimming upstream to make t hese

liquid fuels on the diesel side increasingly

displacing diesel.

COMMISSIONER MONAHAN: Great. Well, |

hope you keep swimming upstream.

easier.

MR . GEBOLYS:

| hope it gets

t hasnot

COMMISSIONER MONAHAN: Annie, | was

really curious to

hear that ICAO is developing a

fuel standard. Can you just elaborate a bit more

on that, what that standard looks like, and how

similar it is to the California Low Carbon Fuel

Standard?
MS. PETSONK: Sure.

International Civil Aviation Org

develop its approach is a commitment by

What led the

anization to

governments, which has been altered in the past

month but we can talk about that in a minute, to

cap, to limit the emissions, the carbon dioxide

emissions of international flights between
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participating c ompanies at the average of 2019 -
2020 levels.

So the cap is set with the average of
2019- 2020 levels and airlines must reduce
emi ssions down to that | ev el or
reduce down to that level, they must either
offset using approved offsets or burn alternative
fuels that meet ICAO sustainability criteria and
that achieves measurable reduction compared to
conventional jet fuel in an amount equal to their
emissions above the cap.

So in order to quantify how much
sustainable aviation fuel reduces emis sions

compared to conventional jet fuel, ICAO could

have said, wel | , i t 6s sustai nabl
we 061 | consi der it t o b e aut omat
emitting, but it di dnot do t hat

that some of the fuels can be worse than

conventional jet fuels i f theyodre not car ef ul

done if i ndirect effects arenot
on.
So ICAO developed, and it took them six
years to do it, a set of methodologies for
quantifying the emission reductions of the

sustainable aviation fuels on a lifecycle basis,
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including direct and indirect effects. | has a

set of pathways that are recognized. Also,

pathways have to be approved by the American
Society for Testing and Materials, ASTM, in order

to be used in the aircraft, from a point of

safety. And then once th eybre recogni
pathways, then they have to be certified as

meeting the ICAO sustainability criteria and
achieving at least a ten percent better than
conventional jet fuel emissions. That ten

percent threshold, we think, is way too weak.

And it was inte rnationally negotiated among 190

countries.

zed

Last month the house -- the U.S. House of

Representatives Transportation and Infrastructure
Committee introduced a bill that would provide

financial support for -- thank you, sorry --

COMMISSIONER MONWAN: We need a little
levity these days. | was -- | thought it would
be more dramatic than a teenager.

MS. PETSONK: Okay. Thanks.

The House Transportation Infrastructure
Committee bill provides loans and loan guarantees

and grants for facilities th at are going to build
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new sustainable aviation fuel facilities. And it
requires a 50 percent better than conventional

jet fuel threshold but builds on the ICAO

standar ds. And so that, I woul dnot
percent as something that California would nee d
to adopt. It can go much more stringent than
that. And the LCFS has the effect of doing that
as well.
COMMISSIONER MONAHAN: But do the
airlines need it, though, to be a more efficient
airline? I me an , | 6ve always t hought
setting efficienc y standards, not fuel standards.
So with the ten perception, you know,
reduction -- o I 6m sorry.
Could you meet -- could airlines meet the
standard, not just through liquid low - carbon

fuels but also by improving the efficiency of the
aircraft?
MS. P ETSONK: The portion of the

standard, which is called the Carbon Offsetting

and Reduction Scheme for International Aviation,

or C -O-R-S-1-A, CORSIA, the portion of CORSIA

that sets the limit on emissions sets that as a
net limit, taking into account offset

into account alternative fuels, it does not
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dictate to airlines how they meet that limit.

They can meet it by

COMMISSIONER MONAHAN: Got it.

MS. PETSONK:  --

COMMISSIONER MONAHAN: Okay.

MS. PETSONK:  --

flying few flights

which i s

what 6 s

happening now and which is why the airlines went

back to ICAO and said, please, change the limit

from the average of 2019

ICAO has done --

first three years, 2021, 2022 and 2023, then it

-2020 to 2019 only. And

has changed it, only for the

will reconsider what to do.

COMMISSIONER MONAHAN: Fascinating. The

Trump Administration has agreed with this?

MS. PETSONK: Yes.

COMMISSIONER MONAHAN: Fascinating. All

right. We |

t

hink

Commissioner Douglas, do you

questions before we turn it over to Tim to

facilitate the panel?

COMMISSIONER DOUGLAS: You know, maybe

just one or two.

t hat 6s

have any

One question, just kind of big picture,

because [

aviation fuels and low

havenot

spent

- carbon fuels,
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Itos di fficult, itds more di
do you see besides the Low Carbon Fuel Standard?
Like how important is the Low Carbon Fuel
Standard in the big picture in getting this
industry off the ground? And what are some of
the other pol icies that would be needed to really
get it to scale?

Go ahead. Yeah.

MR. OLSON: Aaron, are you going to take
that one?

MR. ROBINSON: Sure. Thanks. Thanks for
that. Yeabh.

I me an, I think the way
always been three key proble ms. One is the price

gap which, certainly, the Low Carbon Fuel
Standard is critical to reducing and solving that
problem. The other two problems, you know, are
more difficult but they can -- they have
solutions too. The first of them, I think, is
justt he capital costs involved. So building a
biorefinery costs hundreds of millions of
dollars. And the problem is where is that money
going to come from?

Gene, you know, not to speak for Gene too

much here, but the World Energy expansion in
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Paramount is o n the order of ,
think it was like $150 million or $200 million,
somet hi ng north of t hat,

expansion, not even to build a new facility.

And wedre got-ngoutkmw, I

mentioned, you know, also the scale of the

probl em. So Uni ted, weodr e

gallons of jet fuel in California each year. And
World Energy, at best, could put out for us maybe
20 percent of that. And so, you know, you can

see youbre going to need

And so, ultimate Iy, wedre going

majors (phonetic) and further financing to come
into that space and really drive that investment.
The third probl em,
really on the airlines, in fact, to solve and
itdéds how do we make t his
And, really, the challenge for that is fuel right
now is invisible in our process to our customers
because we want it to be
have to think about or worry about. But we can
see very clearly with a lot of other
environmentally - fr iendly products, like your

newest Prius or Tesla, that those products are

designed and engineered to look different and
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appeal to their consumer to be able to show those
green credential s. And thatodés somet hi.
havenot figured out how & o do yet her
COMMISSIONER DOUGLAS: So Annie?
MS . PET SONK: | 6d agree with what
said in terms of the difficulties. And as we see
it, the aviation industry, having been hit hard
by COVI D, i's going to be i tés going t ¢
challenge for the aviation indust ry on its own to
finance whatos needed.
COMMISSIONER DOUGLAS: Um hmm.
MS. PETSONK: And so at the same time,
and this iIis something that | 6ve actuall
from Aaron, there are major customers of airlines
who have who are increasingly asking and
demanding that airlines fly sustainably because
t hose major cust omers want to reduce wlt
called their Scope 3 emissions, that is the
emissions of the company associated with travel.
And so whatodés interesting for us
whil e Europe, t h er egdte be sigrafrcant n
consumer pressure in favor of just not flying,
j ust donoét Getlay sunburn , take the train,
take the boat. In the United States the train

and the boat may not be available and so we think

64
California Reporting, LLC
(510) 313 -0610



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

that people will want to continue to fly, the

will want to resume flying, but major customers

have had their employees, who might buy 10,000,

20,000, 30,000, 40,000 air tickets a year, have

been in front of video screens for the past four

months. And so those companies have started to

see that they

less.

can save a lot of money by flying

If they do want to resume flying, we

think that they ought to help participate here

and t ake some of

t he

money

from not flying and devote that to helping defray

some of these costs so that they

can be assured

and their employees can be assured that when they

fly, that flying is more sustainable.

Now how to bring that together is a real

chall enge. But

0]

ne

of

t he thi

hearing from various governmental entities is

governments often

could governments participate in this kind of

approach? And t hat 6s

buy a lot of air tickets. And

somet hi

interested in discussing with other stakeholders.

COMMISSIONER DOUGLAS: Okay. All right.

Anyone else on this question?

MR. GEBOLYS: Yeah. Jen, you go first.
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And then | 6ve got a couple thoughts t oc¢
MS. CASE: Yeah.. You know, obviously,
aviation is a really important piece of the
puzzle for the future. My entire presentation was
about something we can do right now that is a
very low - cost solution to decarbonizing the
heavy-duty sector. Il tds very expensive t
business in California. | can speak to that.
|l 6ve been doing it for 13 years. It [
very difficult. | am currently waiting on a
per mi-t thatds in tatetdsibgemh you know,
18 weeks because of COVI D and I 6m pul I i
out. And, you know, | know it has to be done but
itéds chall enging.
Wh at weodre asking for right now f
infrastructure de - bottlenecking is really cheap,
$0.50 to $0.75 per metric ton over the next ten
years with ridiculously huge emissions reductions
because we canot buil d a bunch of rene.\
diesel plants quickly to solve a lot of these
problems. But you know what? A lot of people
already have in other states.
So the question is: How can we get that
product in here, into California, to meet these

standards and really help out the instate
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producers by reducing this perpetual glut and

making it easier to get to the end user?

COMMISSIONER DOUGLAS: Um hmm.

MR. GEBOLYS: Well

, Com

that the question is: What can the State of

California do to foster advancement; right? And

| completely agree with what Jen just said in

terms of direct investment at critical spots.

You know, [

for the co

t 6s

wel |

[lapse of the economy in 2008 and the

responding stimulus money that came out in 2009

that Tesla would not exist.

You know, t

his

not.

to get the kind of fundamental shift that comes

from companies like Tesla

- | & m

myself. | am one of the first 10,000 and bought

that, not because it was a car but because it was

I mportant beyond

just happen. That was a result of a direct

It being

investment from the government in making

something happen that would

not

So the backbone of all of this is the

LCFS but -- and

Wi t hout T you

donot

c

r

upstream, or whatever the analogy that Jen just
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used was.

i f youove

Y o uchodse noddb the hard stuff

got an

easi er path.

COMMISSIONER DOUGLAS: Um hmm.

MR. GEBOLYS: But what is not going to

happen is the State of California investing in

plants in Nevada and Oregon and elsewhere.

COMMISSIONER DOUGLAS: Um hmm.

MR. GEBOLYS: And so if you can

facilitate around the edges the critical

investments that allow us to try to get a little

bit farther out there on carbon capture, that

allow us to get a little bit farther out there on

i nfrastructure

t hat

those little small things around the edges are

what make the difference.

We

di

dnot go from the abacus

iPhone. We got there because of government

investments. And, unfortunately, the reality is

California is the first mover.

Californi aob

the lead. California is in the best position to

succeed but it requires continued investment.

COMMISSIONER DOUGLAS: Okay. Well, |

think we should probably

| think those are all

of my questions. But | appreciate all of your

participation and

responses today.
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MR. OLSON: Very good. So | think we can
now continue on with some moderation -- moderated
guestions here. So thank you very much. Good
discussion up to this point.

I want to ask a question of all of you.

And | donot knoweafdydar amy Martinos
presentation this morning on a different panel?

He did an overarching kind of outlook of what the

potential sources are and the contributions, kind

of broad based, even though he was a lead -in to

the biomethane, his comments were vali d for

pretty much all the low - carbon fuels.

And Jeremy Martin is with the Union of
Concerned Scientists. He has done some of his
own studies with other UCS staff. And he
referred to other analytical work that had been
completed. And you know, for the m ost part, he
said we need contributions from a lot of
different low - carbon fuel sources. And they all
have -- each one of them has pros and cons. And
he noted that, you know, this preference for
waste - based feedstocks and to create either
biomethane or a low - carbon liquid biofuel.

And his point was he was kind of

surmising that wedre going to reach a
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thereds a | i mit, not for -r sanmeofns t hat
those have to do with competition for other
products. Some of them have to do -- ther eé-s
I s there a finite limit on just the waste - based
feedstocks? And this kind of turmoil over
whether certain products make sense to pursue,
like the palm fatty acid distillate and which,
you know, you could describe it as ito:
l' i ke corn oi |, iptodust acold yproduct, a
base product from the ethanol production process
but ités used in biodiesel producti on.
eligible for LCFS credits.

And so | guess | 6m kind of wonder
your insights are and views are about this? |
donot k now §dn asserbon but just an
outlook that there may be limits for
transportation fuels. And is -- whatoés t he best
use of those residues compared to, as Annie
pointed out, there might be competition for the
same product producing cosmetics, waxes, other
kind of products?

So I'6d Ii ke to start. Jenni fer,
to start with you on that. And if you have any
insights or just viewpoints on that? And you

need -- there you go.
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MS. CASE: Thanks. Hi Tim. Yeah,
thanks. Can you repeat the last part of your
gquestion? Because | was -- there was a lotin
there.

MR. OLSON: Well, just kind of this point
that is there a limit? Is there a limit? And he
was surmising that there is a limit on waste -
based feedstocks.

MS. CASE: Got it.

MR. OLSON: And parti cularly if you look,
not only in California but across international.
And as Commissioner Monahan was posing earlier
this question about if you have -- with Arpit --
if you have some replication of the LCFS in other
states and other countries, will there be a
diversion of that kind of waste - based material to
other locations?

MS. CASE: Yeah.

MR . OL SON: And then youodve
competition for other products, so to speak.

MS. CASE: Yeah. | mean, when | first
started in this industry, you know, back in 2006,
the concept that we would ever get to, you know,
4 billion gallons of biodiesel in the United

States was, you know, super farfetched because
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t here just wasnot t hat much feedstock,
even if you add in all the soybean oil and canola
oil th  at was grown across the whole country.
But, you know, here are we, you know, ten years
later with crop fields being, you know, historic
and continuing to find new ways to recycle
cooking oils and animal fats and everything else.
So itds hard to wagrwhgoving to
see in the next ten years. | do believe in
Il nnovation and | do believe that weor e
continue to find new ways to meet the demand for
t hese things. Sur e, t here will be di ve
sure, from, you know, other parts of the country.
| am familiar right now, we are partners,
with a rendering company that has, you know,
international rendering facilities. And there is
still a | ot of cooking oil t hat 6s goi ng¢
Il t s not staying here because t hereods
huge market.
So | think we have a lot. | think we
still have a lot to grow here. But | think there
needs to be innovation as well.
MR . OL SON: And, Anni e, what 6s yo
on this question?

MS. PETSONK: So, for me, it depends on

72
California Reporting, LLC
(510) 313 -0610



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the rules. If the rules are well cra fted they

will incentivize, first, going after the waste

based and, second, going into, then, more
expensive materials. For example, at the kind of
other end of the spectrum from the cheapest base
based sources, it might be direct air capture,
carbon prep ared with hydrolysis of water,
provided you can generate enough renewable
electricity to power those two processes, put
them together, and you get

a really complicated process. And so far, humans

hydrocar b«

havenot figured how t o than plants bett er

do, but people are working on it.
If the rules are lax, you get things

let me use the cooking oil, for example -

get these chicken - leg problems where a restaurant

puts the chicken leg in the cooking oil and says,

o h, i td6s now usedlglit beeadse you can
get a higher price for the used cooking oil in

the LCFS -type market than you can otherwise.

And so crafting the rules is really

i mportant . Il tos | i ke taken

building on the strong work of the LCFS, to focus

on direct and indirect emissions.

you

CAO si x Yy«

And itbés why the interaction with
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policies is important. For example, in the case

of crop -based renewabl e fuel s, t hereds ¢

that the crops might result indirectly in
deforestation up the value chain in other
countries as lands are deforested to supply crops

and those countries to meet their demand where

their crops were previously -- were being
di verted t o me et Cali forni aos or
elsewhere.

California has the tropical forest
standard under AB 32. | t provides a
counterbalance against that and, certainly,
having strong sustainability criteria providing
for the counterbalance.

So just to draw a line under it, rules
really matter to get the incentives right.

MR. OLSON: Very good.

And, Aar on likeltadheéar your
comments. You know, your company, you mentioned
you have an offtake agreement with Fulcrum, a
company in Nevada, which has generated a biocrude
and liquid - based bioproduct from MSW. But that
same conversion process could be woody bioma Ss
too.

Is that -- first of all, do you have any
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comments on the overall questions? And then

what 6s t he r ol e of t hese mor e advanced

technologies that could come into play that take
advantage of really difficult kind of waste
greens, the woody biomass, a gricultural orchard
prunings, all the different kind of waste in the

valley and these forest issues?

MR. ROBINSON: Well, certainly. So

therebds a | ot t o unpack- dmdyeahhat 6 s
| 6m absolutely concerned about the opt
feedstocks.

I m ean, for us, back in 2011, we signed
an agreement, our first, in fact, purchase
agreement with a sustainable fuel producer. And
then, three years later, when oil prices fell
they | ooked at t he mar ket and they s ai
donot think therebds a ftuereoi nApdt
s o, today, theyoére stil]l i n the mar ket
theyodére producing exactly that, cosmet
lot of the same processes. And so, you know, you
may have an efficient market today but that
doesnodt necessarily mean t hat t hose ar
optimal uses of your resources tomorrow.

So, certainly, if you look at heavy
transport in particul ar, itéds going to
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longer to decarbonize that than road fuels, for
instance, and electrifying that. | mean, if you

have range anxiety in a Tesla today, imagine

feel i ng range anxiety when youore

Pacific.

So, but vyeah, | mean, | agree with Annie.
Thereds definitebdgndt t hink
limit to having it be just waste feedstocks. You
know, ten years ago no one was even thinking
about waste feedstocks hardly at all. It was all

about crops. You know, in the last few years,

t her e ds

weobdbve started thinking beyond waste

recogni zing thereds a | ot of

the air we can capture and, in some sense, need

to capture to avoid climate change impa cts.

car bon

So [ donot t hi nk t her eds a S i

solution to any of these probl ems.

really a multitude that weodore | ooki
MR . OL SON: And, Gene, youor e
position. Youbre ramping up pretty
volumes. Is this issue of mayb e a limit on
feed -- low - carbon feedstocks an issue for you or
do you anticipate that?
MR. GEBOLYS: Well, yeah. Obviously, if
youdbdbre spending the kind of money
76
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spending, youobdbve got to have
t hat youdre going t o sbuece thb tight
feedstocks to make it all work.
But -- so, yes, we look at these as
global markets. Energy markets tend to be global
markets. Agricultural markets tend to be global
markets. So we will have to source globally from
wherever we can get the most appropriate
feedstocks and have the greatest flexibility
possible to run as many as possible. And then
the markets will do what the markets will do in
pricing carbon. And the markets are pretty
efficient at finding the right balance between
vari ous feedstocks relative to their carbon
impacts.
| think Annie pretty much hit the nail on
the head. If you get the rules right then the
markets will do what they need to do.
I think, you know, if | can step back
just a bit from palm fatty acid distil lates and
the more specific approach and just look a little
bit more broadly, you know, if you looked in 1880
at people poking holes in the ground in
Pennsyl vania and saying, wel |

enough of that black stuff coming out that could
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power a |l these kerosene lamps that light up

London and New York and everywhere else, this

doesnodt make a | ot of sens e, why

this? You would never have the oil industry that

we have today. They didnot know

what they know now about getti ng after hard to

get to sources of oil.

And even what Jenn was talking about, 13

years ago, you know, 13 years ago the Chinese

hadnot grown at 7 percent annual

13 year s. And t heir di ets didnot

the -- where 13 years ago ther e was almost no

used cooking oil industry in China because they

would just continue to use cooking oil until it

woul d go away. Now t heydr e mouvi

practice of changing out oi | I

to continue to cook with used oil. Their diets

have moved in such a way t hat t he

feedstock coming out of Southeast Asia and the

devel oping world in general I

we all would have predicted that 13 years ago.

But | guess the point relative to

feedstock is markets drive ev erything. And so

thereds been a | ot of tal k about

for many years. Therebdbs a | ot o f
78
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that still needs to be done relative to algae.

But the oil guys

di

dnot get t he

either. So unless you take the steps you can

take you donot get

get to.

to the ©place

And so | think as it relates to all

feedstocks, | certainly understand, appreciate

and support what Annie was talking about, about

not creating unintended consequences around

feedstocks, t hsaluté@lysspa bn. But we

need to be cognizant of the fact that any source

of fuel needs to go through its periods of

innovation and transition.

So I donot

have

a particul

way or the other about PFAD. 1 do think there

are lots of

whet her i tés woody

b i

waste str eams that can be captured,

r e

S

ar

i n

t hat

t hou

omas s streams (0]

waste solid waste streams or others that can be

captured for deployment into low

- carbon fuels.

But | just would encourage a broader, longer

view.

MR. OLSON: Let me, Gene, let me just ask

this: Are you aware, are any of the other panel

members aware, of studies that have kind of dug

into this in a deep manner to really address that

California Reporting, LLC

(510) 313

-0610

79

r

)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

kind of -- whet her
MR . GEBOLYS

right now. This

t her eds a | i mitat

We 6r e i n t he

is probably our sixth or seventh

i on?

mi d

dl e

or ei ght h. Wedbr e constantly evaluat in:q
future looks like in terms of feedstock. And
it s al ways changing. | f I pul I one o
shelf from three years ago it will be a lot
di fferent than the one wang omrenoy.us:t wo r k
MR. OLSON: Okay. Yeah, go ahead, Annie.
Un- mute yourself and go ahead.
MS. PETSONK: Thanks. So ICAO has also
done a | ot of work in this area. And |
happy to go back and look at what their most
recent analyses are and send those a long, if that
would be helpful?
MR. OLSON: That would be helpful. We
always like to put those kinds of documents in
our public docket record.
Ok ay, so | have another guestion
related to -- triggered by another comment that
Jeremy Martin made this morning, and then kind of
reinforced by Arpit in the LCFS presentation, and
thatdés the growth in this area, and pail

California, the growth of liquid biofuels.

And Jeremy described
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information, primarily from DOE EIA data
nationally, that five percent of the
transportation market in 2019 came from

alternative fuels. Well, our data in California

shows 1 tdés more | i ke 12- gpenbioiagt
all the alternative fuels. And in 2018 t 0 2019,
it grew one percent. | mean, that was the kind
o f trend. I donot k n o-w whatler that h a t
same thing occurred from 2019 going into 2020.
That has to be analyzed. But it looks like, when
he mentioned 800 to 900 million gallons of
renewable di esel |, di esel Substitutes
significant trend.
And | guess one of the -- the question

here is kind of two part, depending on how you

see the kind of circumstances, is what government

intervention actions or conditions in the

marketplace, circu mstances in the marketplace,

will -- do you see a continued growth in this

area or do you see any kind of slowing because of

the stock market slowing a bit more in growth?

And so | would like to start with, maybe,

with Jennifer going first.

MS. CASE: Tim, your voice cut out just

for a second there, you were -- at the very end.
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| think | understand your question saying, do we

expect there to be continued growth? And that

answer to that is, absolutely, yes.

As Gene

said, you know, markets are driving

And the Low Carbon Fuel Standard is going to

continue to be a drive

As it

r.

steps

up

every

everything.

year

be more and more dramatic how many fuels are

going to be sent here.

Now that will be, you

know, significantly offset over time as

low - carbon fuel standards happen around the

gl obe. And

t hat 6s

a

good

other

know, | would prefer, as somebody who focuses on

making sustainable biodiesel, that fuels stay in

t heir h ome

Eventually,

t own.

That 6s

best

low - carbon fuel standards should pop

up everywhere and that will help decarbonize the

world.

But, yeah, | believe the market will

continue to grow. | think that the type of fuels

will definitely evolve.

even, f uel s

| think that we may see,

t h att sew get tbaay before

the end of this, the end of the program in 2030.

So Il 6m exci

that may come along.

t ed f

(0]

r
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MR. OLSON: And, Aaron, along the same

l i nes, how do you see this?

i ndustry thatoéds f aci mfgcanssofte@ings i g

of demand in air travel. Do you see a growth

potential ? And whatodés real

the airline industry to kind of shift to a

sustainable fuel or sustainable options?

MR. ROBINSON: Sure, Tim. Yeah. | mean,

| think, despite the crisis, sustainability may
be a bit on pause for the moment for aviation

and, perhaps, many other industries as well. But

I think long - term plans and commitments really
still remain in tact.

You know Jennifer talked about still
seeing continued gr owt h. I me an,
can ever think of a time when history really
moved in a straight line. And you know, during
this crisis, people are really seeing and
enjoying the environment al
encountering in the short term.

| mean, | was in L.A. a few months ago
and | could see the mountains pretty clearly.

You know, thereds | ess noi

pollution as well. And, ultimately, people

arenot going to give this
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sustainability is remaining on the long -term

agenda for companies and society as a whole.

So you know, in sustainable low - carbon

fuel s f or aviati on, weove seen

delaying developments before. Oil fell in 2014.

And you know, wedre seeing

obviously, bit challenges today. | thi nk the

silver lining is that these are all happening
simultaneously instead of sequentially one after
the other. So we can, hopefully, get through
these as quickly as possible and get back to the
course we were headed before.

MR. OLSON: Very good. Tha nk you.

Annie, your focus has tended to be on

aviation et fuel . And what 0s

this as a growth area?

I mean, some of my colleagues in the
state government are uncertain about what can
happen in this area because
real s tate government authority over that
industry like we do in some of the on - road
vehicles and some of fuels.

And so would an international standard be
a factor in this, either as a stimulus to go in a

more low - carbon direction or may preclude some
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kind of

future development?

MS. PETSONK: This is why, when | was

referring to the potential tools for overcoming

the hurdles that Aaron identified as far as cost

and demand, that | maybe a bit obliquely

suggested that California <can
as a deman deur (phonetic) of aviation - related
servioces. I donot know. And
should have done this homework before this

meeting but I wasnot able to

But in terms of the air tickets that

California institutions purchase, whether those

are insti tutions of higher education or

government agencies, and also the --if
Californians -- if California State Government
ut il i zes air cargo servieces

do, but air cargo has not seen nearly as

precipitous a drop in utilization as the

passen ger services have, so much so that many

passenger flights actually have converted to

carrying more cargo than they otherwise would in

the belly of the aircraft.

And so to the extent that California can

tap into its role as a demandeur, there may be

lever

age that California could apply in its
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purchasing -- government purchasing power that it
could build on the LCFS, the ICAO standard. And
it helps stimulate even further that market
development.
MR. OLSON: Very good. Appreciate that.
Gene, | would | ike to hear whether you
have a comment on that question, that overall
guestion, and if you have any insights?

Wedve talked mainly about di esel

substitutes and aviation -- petroleum aviation
substitutes and havenot real |l y addr es s«
gasoline substitute s. So if you could respond to

the overall question? But if you have any
insights about what potential growth areas might
occur and/or not growth areas that could occur in
the gasoline substitutes? Any comments there?
MR. GEBOLYS: Sure. | absolutely think
that California has a role to play. Hats off to
CARB for including aviation fuel in the LCFS.
That 6s one really i mportant exampl e of
that California plays.
For t hose of us who didnot grow u
California, i tés kind of--1liitkédikeh avi ng
having this big brother or bi g sister

really good in school or whatever and always
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tends to lead.

And so what California does is so
important, not only for the markets but also for
the symbols and the messages sent when California
does things, like CARB including aviation fuel in
the LCFS.

So as far as aviation being some -- you

know, peopl e say, wel | | itds control

federal government in the U.S. And so the state
and local municipalities have, really, less to
say about what Ki nd of fuels get used in the
state, California has plenty to say about what
gets used in its state. And we want to continue
to recognize that role and continue to be active
in it.
So does the market. If you look at --
Arpit was good enough to mention th e deal that we
just did with Amazon but, in fact, we did that
deal with Amazon and Shell. And | thought it was
a really important deal, not just for the volumes
of fuel that it moved, but as a precursor to kind
of where things are headed.
So Amazon is a n amazing story; right? In

these last few months, all of our doorsteps have

just been cluttered with Amazon products; right?
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Il t s jJ ust al | of a sudden this i
stuff. We |l | t hey di dnot j ust o]
doorstep. They had to get ther e. And so as
Amazon is going through its amazing growth, they
simultaneously have committed to zero - carbon
emissions by 2040. So think about their growth
and think about that commitment. And think about
the folks in the Skunkworks project at Amazon
that have to find how those two things fit
together.

So their social license -- you do ngétt
to be Amazon and continue to grow at their rate
i f you donot care about your i

society. Their social license depends on them
making huge leadership strides to be able to
continue to grow their business. Otherwise, they

canot gr ow.

If you look at somebody like Shell, who

Is primarily a fossil fuels

and a very, very large one but one that has taken

a very public stance to transitioning to a
company that distributes lower
canodt | ust tal k ablldhety divte
actually take action to

no easier to turn one of their tankers than it is
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to turn that company.

But that deal was really important

symbolically to show that, where Shell is going

with their business, where Amazon is going with

their busi ness. And i1 tds not about j u e

out a green press release. This is fundamental

to who they have to become to have social license

to continue to grow.

And so the marketplace, ultimately, if we

could close our eyes and then

kind of open them

in 2035, we could easily imagine a carbon - priced

world. And in a carbon - priced world, your social

impact gets priced into everything you do. So if

youdre movi

n g- skimsunradetin Bangladesh to

stores in St. Louis, that all gets pri ced in.

And so the entire complex, thinking about

doing things more efficiency, reducing carbon

impact, the social cost of energy being priced

i nto things, t hi s i snot somet hi

you know, being done in, you know, NGOs in the

corners. Some of

the largest businesses on the

planet are looking at how does the world shift

and how do we lead that shift?

MR. OLSON: Very good. | have a question

for Jennifer.
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And Jennifer, | wondered if you can just

elaborate a little more about this distributio n
of bi odi esel and how <criti cal t hat t hei
chall enge, t hereds an impeding there, ¢

critical that is in expanding volumes of fuel

delivered into the market?

MS . CASE: Yeah. l'tdos really cri
l'tds critical, not only becausa it wi | |
more fuel, but it will -- 1 tds critical because
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I tds going to help al so bol
production of fuels, which it really kind of
sounds strange that making it easier to bring in
fuels from out of state and our of country would
actually help insta te, but it will because it de
bottlenecks the system and it avoids a perpetual
glut.

When you think about it like this, like

when a big, huge ship comes into the port of L.A.

and thereds huge amounts of

get out very quickly, and then you have a plant
l i ke mi ne, whooés i n California, whoos
and, you know, running as much as we can, and now

| have to price compared to this huge system that
came into the port. | have to lower my price

and, potentiall vy, |l ose out
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to compete. Because I 6m in Californi a,
smaller facility, | have to comply with all the
California rules, it makes it a lot harder to
operate here and more expensive. So | would have
to sell fuel at a loss to be able to compete with
some of this fuel thatdés coming i n.
Now if that shipment that came in from
the port had more places to go, instead of just
having to be forced into the petroleum
di stribution compl ex, t hat fuel woul dng
discounted so much. So it helps me be able to
compete and sp end more of my own money investing
and making my plant more efficient and making my
plant larger so that | can compete with those
out - of - state and out - of - country programs.
Does that make sense?
MR. OLSON: Very good. Yes.
So | have one kind of fina | question.
And | 6d | i ke to kind of explore this a:
lightning round. So within like 30 seconds each,
wh at are the top one or two things you:
recommending to the State of California as an
action related to this topic today?
Letdos start wi th Aaron.

MR. ROBINSON: Sure. Thanks. | would
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say what 1 6d | ove to see is a multipli
aviation fuels, sustainable aviation fuels, such
that it helps equalize the price gap with
renewable diesel.

MR. OLSON: Very good.

How about you, Annie?

MS. PETSONK Il 6d |i ke to see Califor
update the LCFS to take into account indirect
emi ssions so that i tdos at | east the | e\
environmental integrity that ICAO has developed
and move beyond that.

And then 1 6d also | i ke to see Cal
send its demand for jet fuel in favor of
sustainability.

MR. OLSON: Very good.

And Gene? Gene, what 6s your top
two things youbre recommending?

MR. GEBOLYS: Thirty seconds, huh?
That 6s i mpossi bl e.

The most important thing is you got to
sustain the investment . Youobve--gthe house
is half built. You have to sustain the
investment. You have to stay in there over the
long haul. And, if you do, you get the economic

and environmental benefits that go with the first
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mover position. | f you donaseeay ou

continuation of this everywhere
investment pattern.
I think i tdés absolutel

California stays the course on investment.

MR . OL SON: And I ém going to
last comment to Jennifer.

What 6s your recommennoded act.i
actions?

MS. CASE: Well, unless you can eliminate
CEQA for me , which 1 6m pretty sure
going to say -- a broken record here -- investin
dedicated renewable fuel terminals outside of the
petroleum fuel terminals.

MR . OL SON: Very good. I t hi

come to the close. | really appreciate your
comments, these are real, lots of deep thought
here across the board. And thank you very much
for joining us today.

And 1 6d I i ke t o, t hen,
over to Heathe r and then, maybe, Commissioner
Monahan for final comments.

MS. RAITT: Thanks Tim.

So, actually, we 61 | g o

over to Michael Comiter for -- to help us with
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some Q&A from attendees.
MR. COMITER: Hi. Thank you.
So we have two comments so far, one from
Tanya, Tanya Kahn (phonetic).
ACoul d Aaron expand upon the connect
between sustainable fuels and air quality?
And is this analysis he mentioned published
and availabl e for participants to re
MR. ROBINSON: Yeah. Certainly. Tim ,
| 60m not sure if Il 6m able to share my s
not. Is that allowed? | see a button for it.
Ti m, I canot hear you.

MR. OLSON: Maybe Harrison can help us in

that?
MR. ROBINSON: 1| will give it a shot.
Oh, itdéds been di sabl ed, but wte mi ght b ¢
reenabl e it. I 61 | try it again i n a m
Yes, so that analysis is availabl
actuall vy, thereds been two kind of C 0 mj

studies published, as it were. The first was one

that was actually part of the process of

including jet fuel in the LCFS. And then the
second was, essentially, a retread of, really,

all the same content. But that was published by

the Transportation Research Board at the federal
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level. And that was looking at a number of
studies conducted by various agencies, includin

the FFA, NASA, Air Force Research Laboratory.

I wi ||, i f I canot share the scre
moment, | will type out a citation for it so
people can take a look and find it on their own.

MR. OLSON: Yeah, Aaron. Aaron, you have
authority to share your scr een.

MR. ROBINSON: There it goes. So let me
maximize this.

So, I mean, hereds a | ook at It
|l e ft side youbve got, of cour se, your (
gas emi ssions that weodore | ooking at l
the right side, really, are a number of other
pollu tants, as well, on the local air quality
level, so you know, ranging from nearly 100
percent reduction to, you know, for NOx, kind of
a ten percent level.

And what webdbve actually done i s w
done, at Uni t ed, webve done some prel i
at the soci a l value of this and we think i1
the range of anywhere from $0.10 to $0.40 a
gallon, depending on how you quantify the health
benefits connected.

And to also show the <citation her
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going to zoom in a bit. A
it in the comme nt box, as well, the title of this

Airport Cooperative Research Program Report, as

nd th

well, so 1061l paste this in the
MR. OLSON: Very good. Thank you.
MR. COMITER: Thank you for that.
And then next question is touching on
some elements that were already discussed in some
way bef ore but i tdos a |little bi
And Gary -- thisis from Gary Hughes -- Gary
Hughes mentions,
AThere was a webinar earlier this year from
an expert from Ocean Park that highlighted
some of the risks of relying on palm oil and
other vegetable oils for aviation fuels and

was also critical about the limited prospects
of SAF based on new feedstocks, like woody
biomethane
ASo one, how can the public be sure that palm
oil and other vegetable feedstocks do not
continue to be integrated into our global
biofuel sector?

And then the second part of the question is,
AHow can the public be

prospects for new biofuel technologies from
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feedstocks, like woody biomass, are not being

exaggerated by industry stakeholde

MR. GEBOLYS: 1 think Annie kind of spoke

to this earlier. | can just say, her point made

earlier about getting the rules right is spot on.

She referenced that it took six years of

development on the project regarding aviation

fuel. You know, the

rs?o

economics are going to

foll ow the incentives, and
i ncentives right, and itods
said that -- and, you know, nobody has --
nobodyds perfect And

nobody else is perfect. But

youove

not e a

CARBOSs not

so0o t hereos an

exer cise in the closest thing we can get to

perfect.

You know, CARB has done a better job of

trying to quantify getting the incentives right

all the way back to the origin of feedstocks

than, virtually, anybody else in the world, and

theyodédre taking a

But, again, even regulati

and then you got to redo them, and then you got

| eadi ng

to redo them and you got to keep making them

better and better.

But

take any action because you might get it wrong
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certainly

change we

Or e |l ooki n

t hat i S @oi

t

0]

have.

MR. OLSON: Michael, Annie had her hand

raised, maybe on this other question, too.

MS. PETSONK: Thanks.

add to that?

If I could just

Transparency is really important here.

|l t 60s real

'y i mportant

t

ng to

hat tabcessp u b | i

to information about what fuels are being used,

C i

g {

t h e
W e (

Col

what feedstocks and how theyore bein
what the emissions consequences of them are.
ICAO has certain transparency measures built into
its system. And | just want to underscore that,
in our v iew, that information should be publicly
available.

That raises questions for airlines
because one of the things that airlines jealously
guard i s how much ffuel theydre wusing.
commercially, very sensitive information.

But when the United Stat es imposed a
limit on sulfur dioxide emissions from large
coal - fired power plants the electricity companies
sai d, o h, we candaot possibly publish
i nformation on how much fossi|l fuel
That 6s too commercially sensitive.

o8
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them do it and it has proven to a very important

adjunct to the transparency of
limiting conventional pollutants from power
plants. Transparency can be your friend and it
needs to be implemented here.
With regard to the point about
sustainable avia tion fuels having lower emissions
of some pollutants than conventional fuels, we
think thatoéds a very i mportant
sustainable aviation fuels. And one of the
things that California can do is make sure that
those benefits get realized.
When fossil fuel comes into the aircraft,
it ds got some gunk i n--i there are,t
often, toxic compounds and other materials that
help, actually, make the seals in the fuel lines
of the aircraft ti ght . |l 6 m ov
But i f youodre going nypuregut Y

sustainable aviation fuel into the aircraft, thus

far, ASTM has only certified those fuels up to a

50 percent bl end because t hereod

higher levels, some of those fuels could leak out
from the way the seals are currently constructed

i n the aircraft.

Obviousl vy, you donot want
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leak out. But the solution to that should not be

to add more pollution, more polluting molecules

to those sustainable aviation fuels in order to

get them to be useable in the aircraft. Your

soluti on should be to retrofit the aircraft,

creating more jobs, and having both the benefits

of lower carbon emissions and better air quality.

And given Califor

ni abs part.i

concerns around large airports and their

proximity to disadvantaged com

think that this would be a high

munities, | would

- priority issue

for both the California Energy Commission and

CARB to take a look at.

MR. GEBOLYS: Tim, can | --

MR. OLSON: Gene, you have your hand

raised.

MR. GEBOLYS: Yeah.

| was looking for

how | do that electronically, but you would think

we would all know how to do that as this point,

but | had to go old school and just raise my

hand.

| wanted to follow up, if I might, just

quickly on something that Jennifer was talking

about earlier? And | think

she kind of jokingly

said, you know, unless you could do something
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about CEQA, you know, she gave a different
investment - based answer. And you know that
answer has been kind of bouncing around in my

head since she gave it.

Look, when weorcecurdoprmoj ect , w e

treated exactly like any oil refinery is in the

permitting process and thatods

i s, webdbre doing something very diff

wh at t heyodébre doi ng.

And so if | could just put an appendix on

my earlier answer about what can the state be

doing? Youbve to recognize,
do what Jends trying to do, o]
wh at wedre trying to do, t he

appreciate that and make that permitting process
different because the products are different, th
roles of the facilities, and the overall social
welfare of the state is different, and that ought
to be recognized.
So | know it was a little off topic but |
coul dnot get Jends answer out
MR. COMITER: All right. Thank you.
And witht hat , I 61 1 turn it
Heather.

MS. RAITT: All right. Thank you,
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Michael. Thank you, Tim. And thank you to all
the panelists. That was really helpful.

And so now weol |l j ust go on to mo
the public comment period. And we have RoseMary

Avalos from the Public Adviser here to help us.

And | 61 I j ust remind folks to go
and use the raise - hand function in Zoom to let us
know t hat youdd | i ke to make a comment

youdre on the phonijastpress star nine
and that will raise your hand virtually from the
phone.
So go ahead, RoseMary.
MS. AVALOS: Thank you, Heather.
I will first call on attendees using the
raise - hand feature on Zoom. And please state
your name and affiliation and spell your first
and last name. And, al so, do not use the speaker
phone feature because we may not be able to hear
you clearly.
Robert -- Rob McGinnis, your line is
open.
MR. MCGINNIS: Hi. This is Rob McGinnis.
My affiliation is | 6m the Founder and
Prometheus Fuels. And my name i s spelled R -0O-B

M C-G1-N-N-1-S. And | want to say thank you for
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the opportunity to speak.

The thing | wanted to comment on is
direct air capture - based fuels. So | think it
was mentioned briefly but, for the most part, not
really discussed. And this i s the technology
where you use direct air capture of carbon
dioxide from the air. And you use solar and wind
power to convert that into renewable gasoline and
jet fuel that have a carbon intensity of zero.

And so this is somethi nBbeern hat
working on at Prometheus Fuels. And | think the
key to this is being able to do it on a price
which is competitive with fossil fuels because,
although we want to electrify transportation, we
might want to move to alternative fuels, like
hydrogen, th ose things are going to take a while.
But if you can make a renewable gasoline and jet
fuel that can drop in directly without any
modifications to existing infrastructure, and you
can do that in a price competitive way, you can
do that faster than, really , almost any other
solution to decarbonization of transportation.
And this is our thesis and this 1is
working on.

And so our intention is to actually offer

103
California Reporting, LLC
(510) 313 -0610

w h at



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

gasoline next year, this time next year, retail.
Our target price is $3.50 per gallon for, you
know, carbon intensity zero fuels made this way,

and then to introduce jet fuel the following

year . Wedre not announcing that

once again, intended to be price competitive.

A couple of comments on this approach
generally that also apply, obviously, to our
approach is that there are no feedstocks for this
in terms of like a bio feedstock or a waste
feedstock or some sort of industrial feedstock.

This is just carbon dioxide from the atmosphere.
And it uses only electricity, right, from solar

and wind, for example, and so there is no need to

use fossil fuels in its production. And it can

be distributed. And the systems

are designed to be intermittent and demand
responsive so they can operate when the sunis
shining and when the wind is blowing.
And this combination of features allows
us to roll out pretty quickly. So if we were to
take, say, a Gigafactory approach, w e
possible to replace a substantial portion of the
fuels in California in a five -year ti  me frame.

And a little bit of time left, and | know
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t her eds n

year. And

about why

compete wit

happened,

forward.

credit s,

and without.

this concludes comments.

O opportunity for guestions,
invited to write a paper on the subject of --
which | wrote for Joule, published by Cell Press.
And that was the cover issue in March of this
thatdéds available on our website
PrometheusFuels.com. And in the article | talk
we think that it ds now possi
h f ossi |l fuels on price, w h
what 6s changed, and what és g
And | think itbés al stwmsaymport an
that, although we plan on benefitting from LCFS
we think that wedre going to
compete without them in a three - to five - year
time frame. And so there should be no
restrictions on our ability to grow in California
Thank you for your time.
MS. AVALOS: Thank you, Mr. McGinnis.
| want to give a reminder to those on the
phone to dial star nine to raise your hand. And
are there any other comments?
Okay, seeing there are no raised hands,
And | 61 I turn to you, Commi ssi one
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Monahan.

want to thank everyone for participating,

especi

COMMISSIONER MONAHAN: Great. Well, I

ally our panel

i sts and speaker s.

been, really, a fascinating set of workshops

today.

So we have our next workshop

t hat 6s

to be August 4th and 6th on electric vehicle

charging infrastructure, plugin

- electric vehicle

charging infrastructure, | should say, so we

welcome you all to come back the beginning of

August for our next set of workshops.

evening.

So thanks everybo

(The workshop concluded at

dy. Have a good
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