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Presentation Overview

Purpose
o Overview of recent fuel price trends

o Factors contributing to elevated prices
Transportation fuels market — California sources &
geographic isolation
More expensive gasoline — trends & reasons
2022 gasoline price spikes
Factors contributing to elevated prices

o Refinery operations, inventories, imports & exports
Closing remarks
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Produce
transportation
fuels that meet

California
standards
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Oil Refineries

11 refineries in three primary locations:

Process over
1.6 million
barrels per day
of crude oil

Provide
majority of
transportation
fuels to
neighboring
states

California
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California Fuel Sources - Local Refineries

California refiners produce refined transportation fuels for instate use and
export to domestic & foreign destinations.

» Gasoline - 2021
« 88 percent of production used in state — 314.0 million barrels or 13.2 billion gallons
« 12 percent exported — 42.9 million barrels or 1.8 billion gallons

» Diesel fuel - 2021
* 61 percent of production used in state — 65.2 million barrels or 2.7 billion gallons
« 39 percent exported — 41.8 million barrels or 1.8 billion gallons

o Jet fuel - 2019

« 80 percent of supply (production + imports) used in state — 104.1 million barrels or
4.4 billion gallons

« 20 percent exported — 25.6 million barrels or 1.1 billion gallons

11/21/2022 6



California Fuel Sources - Imports

California imports refined petroleum fuels for instate use and export to domestic destinations.

» Imports generally provide a smaller portion of overall supply
» Less than 10 percent for gasoline and diesel fuel
» More for jet fuel

« Gasoline - 2019
» 4.5 percent of demand supplied from foreign refiners — 14.9 million barrels or 627 million gallons

» 3.9 percent of demand supplied from domestic refiners — 12.8 million barrels or 538 million
gallons

* Diesel fuel - 2019
» 5.3 percent of demand supplied from foreign refiners — 4.7 million barrels or 199 million gallons
» 4.8 percent of demand supplied from domestic refiners — 4.3 million barrels or 179 million
gallons
» Jet fuel - 2019

» 21.2 percent of demand supplied from foreign refiners — 20.5 million barrels or 861 million
gallons

» 1.3 percent of demand supplied from domestic refiners — 1.2 million barrels or 52 million gallons

11/21/2022 7



California Gasoline Consumption

Californians Consumed California Gasoline & Ethanol Demand
. 2003 - 2021
13.82 Billion Gallons ,
of finished gasoline in 2021 16,000,000,000 % Base Gasoline M Ethanol
Demand for Base Gasoline 12,000,000,000
— € 10,000,000,000 -
12.4 Billion Gallons S 4 oo0mmoon
during 2021 (declining since 2017) 000,000,000 -
Demand for Ethanol o
1.4 Billion Gallons .

during 2021 (about 10%)
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California’s Isolated Fuels Market
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Isolated Fuels Market

11/21/2022

California market is isolated by time and distance from alternative sources of
resupply to compensate for loss of output due to unplanned refinery outages

California’s transportation fuels market is nearly self-sufficient, so supplies of
gasoline & diesel fuel from outside of CA are not routinely needed to balance
out supply with demand

Imports of gasoline and blending components account for
only 3 to 7 percent of supply

The California market is geographically isolated from other locations in the U.S.
that produce refined products

Pipelines connect California refining centers to distribution terminals in Nevada

and Arizona, but these pipelines only operate in one direction, sending gasoline
and other transportation fuels to these neighboring states

10
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Figure1. West Coast petroleum product supply map

Seattle e Num Corporation Site Name Capacity (bblid)
Ports of Seattle/Tacoma = Spokane 1 Chewon El Segundo 269,000
. 2 Tesoro Carson 251,000
I s FromPADD 4 3 ExxonMobil Torrance 149,500
2 4 Philips 66 Wilmington 139,000
(Barge)\ « * § Tesoro Wilmington 104,500
6 Aon Paramount Ide
Vancouver (WA) 7 \Valero Wimington 78,000
> 8 Lunday Thagard South Gate 8,500
Portland 9 \Valero Wilmington (asphalt) 6,300
10 Kem Ol Bakersfield 26,000
11 San Joaquin Refining Bakersfield 15,000
Product Supply - PADD 5 Eugene o 12 Greka Energy Santa Maria 9,500
From PADD 4 13 Aon Bakersfield No CDU
(WOSt C?BS() 14 Chewron Richmond 245271
@® = Bulk Terminal 15 Tesoro Martinez 166,000
_ ¢ 16 Shell Martinez 156,400
@® = Refining center 17 Valero Benicia 132,000
» 18 Philips 66 Rodeo 120,200
O = Refinery g 19 8P Ferndale 225,000
— = P 20 Shel Anacortes 145,000
Product Pipeline 21 Tesoro Anacortes 120,000
— — . . 22 Phdlips 66 Ferndale 101,000
Product Flows Sacramento e 23 US Oil & Refining Tacoma 40,700
= Urban Areas L o 24 Foreland Refining  Ely 2,000
San Francisco { Las From PADD 4
Ports of San Francisco/Oakland Vegas
14,15, 16,17, 18 ’
Bakersfield i
10, 11, 13
(Barge) ’ Pholemx
‘.
Los Angeles . From PADD 3

Ports of Long Beach/Los Angeles =
1,2,3,4,5,6,7,8,9 San D|ego eia

Source: U.S. Energy Information Administration.
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Western States More Isolated than Rest of U.S.
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Balance of Other Regions Varies
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« California is nearly self-sufficient
* Primary sources originate inside the state
* More susceptible to price spikes following unplanned outages
« Other regions less prone to price spikes
* Price spikes following significant unplanned refinery outages less common

Ergon, Newell [_0
: To PADD 1B
To PADD 4 To PADD 2 To PADD 2 22,300 bblid .

Metropolitan

3 E PADD 2 . S Y Washington D.C.
> rom . i
- Albuqu?rque ‘o’. il e Memphis (Truck) G Richmond
| ; | ( | Black Warrior River ' Norfolk
! To PADD 2 & A %
) Q‘ Birmingham To PADD 2 Ports of Hampton
. Z: & STembigree e 3 Roads
Dallas/Fort Worth vy § River —\ %
| . 3 i el >’ ToPADD 1 .
’. (‘l) 5 : 5 r .6_9 % o ! - . L) #—Port of Wilmington
\/ N7 = L ® a7 N From PADD 3
5 . e “ 51 % — Port of Charleston
. 38, oo ‘é v & — Port of Savannah
o, \ =16 5
Austin—"*, N OO el 7 - . Product Supply - PADD 1C
Yo . & ‘ o ,
Source: U.S. Energy Informaton Administration ¢ Oxomn ®) : L Lower Mississippi River a kg | - i
: i = Refi O tor, Site, C i
Product Supply — PADD 3 o) NG| =22 Ports of Mississippi River s ans O =Re lnerY( 'pera or, Site, Capacity)

: * 43,4445 (Waterborne) = = Other Pipeline
® - Buk Terminal X N Biisans ¢ —Port Canaveral — = Colonial Pipeline f\
® = Refining center Galveston/Texas Port of New Orleans Fotof Tampe—0 Orlando —> = Plantation Pipeline €1Q
O = Refinery City e ‘t'“ . — = Product Flows

= = Product Pipeline — Corpu§ Chricti * ", :;’f'?fl:? S Lake Charles Baton Rouge :_T';AM EvTe, Beaio
i ouston Port Arthur/Beaumont  Ports of Calcasiey River P jami
—+ - Product Fl 5 S s 0 asieu River Port of Baton Rouge
roduct Flows e]a Port of 1(1:01"?1)‘53 Christi Port of Houston  Ports of Neches River, Sabine Lake 32,33, 34 16.37. 38 Source: U.S. Energy Information Administration.
= Urban Areas i 14.16, 16,17.13 23,24, 26,26
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Trends & Reasons Related to
More Expensive Gasoline
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California Gasoline Market - More Expensive

* Market is usually the highest retail gasoline price in U.S.

11/21/2022

Greater tax burden — state excise and sales tax

Higher gasoline production costs

Environmental program costs

Price spikes associated with an isolated market

More expensive crude oil for California refiners

Increasing retail margins for more expensive gasoline brands

14



California Less U.S. Retail Gasoline Price
300

Annual Differences Record difference of $2.60 per

2014 - 40.8 cpg gallon on October 4, 2022 \
2015-76.4

2016 - 60.1
2017 -61.8
2018 - 83.7
2019 - 110.5
2020 - 100.0
2021-114.1
2022 Y-T-D-154.4 |

\
150 Thru 11/14/2022 —

| e

0 An aaly ,

Source: California Energy Commission staff analysis of AAA daily retail prices of regular grade gasoline.
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Cents Per Gallon
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Gasoline Retail Prices - United States

2014

Differences in average gasoline retail prices are shown below
for each year. Calculated as the AAA price less the Energy
Information Administration price.

Note that the differences have been very small over time, no
more than 3 cents per gallon.

Source: Energy Commission analysis of AAA & EIA retail gasoline price data.

-14
2022 Y-T-D data through 11/14/2022. 1.4
W EIA HAAA ||

2015 2016 2017 2018 2019 2020 2021

1.8

2022 Y-T-D
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Cents Per Gallon
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Gasoline Retail Prices - California

. . . o 17.9

Differences in average gasoline retail prices are shown below
for each year. Calculated as the AAA price less the Energy
Information Administration price.
Note that the differences were very small through 2017, but
have increased significantly between 2018 and 2022.

Source: Energy Commission analysis of AAA & EIA retail gasoline price data. 15.0

2022 Y-T-D data through 11/14/2022.

0.6 11.4
mEIA AAA 73
-0.5 12.9
-1.4
2014 2015 2016 2017 2018 2019 2020 2021 2022 Y-T-D
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12k CA Difference Factors Using EIA Data

Y-T-D 2022 covers the
period January 1 through
November 14, 2022.

180
160
140 138.2
I Other Factors*
120 m Higher Crude Oil Costs (EIA PADD
c 5-EIA US)
§ 99.8 100.5 | California Refinery Issues
8 3.2 197 .
5 ® Environmental Programs (LCFS
a 80 76.4 and Cap & Trade
42 7i9 CA less US Tax Difference
3 58.4 60.8
60 I = CA Gasoline Incremental Costs
38.7 I
40
* Increased retail margin for
premium brand gas stations, and
20 1907 21.0 23.1 25.3 27.5 24.8 potential other factors not yet
13.8 9.8 10.1 identified.
o | 100 o 100
<
—
o
o

2015 |8
2016 -
2017 -

. . T . T .
0 )} o —
— — (] N
O o (=] o

N (o] N

Y-T-D
2022

Sources: California Energy Commission analysis of OPIS, EIA, API, and AAA data.
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i CA Difference Factors Using AAA Data

Y-T-D 2022 covers the
period January 1 through
November 14, 2022.

N (o}
— —
O O

180
160 154.4
140 [ Other Factors*
m Higher Crude Oil Costs
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110.5 114.1
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= 100 100.0 (LCFS and Cap & Trade
®
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)
c
8 61.8 = CA Gasoline Incremental
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40.8
40 @33
. * |Increased retail margin for
premium brand gas stations and
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Sources: California Energy Commission analysis of OPIS, EIA, API, and AAA data.
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2022 Gasoline Price Spikes
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Gasoline Price Spikes Gas prices rise for a variety of reasons:

Isolated Market and
Localized refinery issues

Geopolitical Issues

.. * California market is isolated by time and
Rise in Seasonal Demand distance from alternative sources to resupply

during unplanned refinery outages

_ _ * Price spikes in California can last longer
Shift From Winter to than other places because it takes longer

Summer Gas Recipe to resupply and at a higher cost




A2k 2022 - Multiple & Record Gasoline Price Spikes
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am— ArizONa e California Source: AAA retail gasoline -
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California Average Prices

Prices updated as of 11/21/2022

Current Avg.
Yesterday Avg.
Week Ago Avg.
Month Ago Avg.
Year Ago Avg.

Regular
$5.252
$5.269
$5.433
$5.832
$4.704

Mid
$5.459
$5.489
$5.630
$6.072
$4.889

Premium
$5.608
$5.627
$5.785
$6.208
$5.018

National Average Prices

Prices updated as of 11/21/2022

Current Avg.
Yesterday Avg.
Week Ago Avg.
Month Ago Avg.
Year Ago Avg.

11/21/2022

Regular
$3.662
$3.671
$3.773
$3.820
$3.408

Mid
$4.109
$4.120
$4.208
$4.278
$3.763

Premium
$4.426
$4.435
$4.527
$4.583
$4.036

Diesel
$6.184
$6.202
$6.264
$6.522
$4.838

Diesel

$5.298
$5.307
$5.359
$5.340
$3.645

Retail Gasoline Prices Continue Declining

California retail gasoline price decline has
resumed after a brief pause

« Down 18.1 cpg since last week
 Down 58.0 cpg since last month
* Up 54.8 cpg since last year

National retail gasoline prices continue lower
« Down 11.1 cpg since last week
 Down 15.8 cpg since last month
* Up 25.4 cpg since last year

California retail prices are expected to

continue downward, absent any significant
unplanned refinery outages.

23



oo Retail Gasoline Price & Crude Qil Costs

20 O
Retail gasoline prices through 11/21/2022.
Crude oil cost estimates through 11/18/2022.
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California Gasoline Price Changes
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Governor Newsom’s executive order for early transition to winter gasoline was primary factor
resulting in record one-day declines for refinery & distribution terminal wholesale gasoline prices.
11/21/2022 25



11/21/2022

Cents Per Gallon
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CA Retail Gasoline - Cost Breakdown (2022)

Source: CEC analysis of OPIS & EIA data.

8/29 9/5

9/12 9/19 9/26 10/3 10/10 10/17 10/24 10/31 11/7 11/14

m Distribution Costs, Marketing
Costs and Profits

State and Local Sales Tax

M State Excise Tax (53.9 cpg)

B Federal Excise Tax (18.4 cpg)
State Underground Storage

Tank Fee (2.0 cpg)

B Environmental Programs
(LCFS + Cap & Trade)
Refinery Cost and Profit

M Crude Oil Costs
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Factors Contributing to Spikes
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Crude Oil Price Impacts

« Changes in crude oil prices impact transportation fuel prices
* Crude oil is a global commodity. Prices fluctuate due to:

— Increasing supply from non-OPEC countries

— Geopolitical events increase risk of supply disruption

— Changing global demand for oil

— Heightened activity in futures market as alternative investment
opportunity

— Value of U.S. dollar to other currencies, a stronger dollar will place
downward pressure on global crude oll prices

11/21/2022 28



Wholesale Price Impacts

Changes in wholesale prices impact transportation fuel prices, factors include:

— > > > > —

Unplanned refinery outages

Refinery closures

Return-to-service delays by refineries undergoing planned maintenance

Transition from winter to summer gasoline recipe decreases refinery production capability
Introduction of new environmental fees

Changes in fuel regulations, such as reformulated gasoline and transition away from MTBE
Changes in futures contract prices linked to wholesale prices

Unusually high or low fluctuations of fuel inventory levels

Marine imports that are either higher-than-normal or lower-than-normal

Changes in the level of taxes on fuels

Transition from summer to winter gasoline recipe increases refinery production capability
Resumption of operations by temporarily idled refineries

11/21/2022 29
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Barrels Per Calendar Day

800,000
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500,000
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Loss of Refining Capacity 2022 vs. 2019
California and the Rest of the U.S.

Source: CEC analysis of EIA refinery 726,325
capacity report information.
4.3 percent of total
171,900
9.8 percent of total
California Rest of U.S.
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Puts upward pressure on wholesale fuel prices
» Especially unplanned or longer than expected
maintenance

Maintenance limits refiner’s ability to increase gasoline output
when higher price signals beyond planned rates

Refiners do not report planned maintenance schedule to CEC
CEC relies on inconsistent proprietary reports for information
on planned and unplanned maintenance

« Limits CEC’s ability to foresee impacts on gasoline output

11/21/2022 31



* In September and October 2022, four California refiners
conducted planned maintenance

* Decreased gasoline production capability by approximately
55 thousand barrels per day, or 6 percent of estimated
statewide gasoline demand

« Loss of gasoline production helped push California U.S.
price difference up 85 cents per gallon, new record
differential of $2.61 per gallon

11/21/2022 32
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California Refinery Inputs and Production

\\L=/ol /.
b eierov commssion o W i
S eekly Inputs and Production Legend
- s Bl CARB Reformulated ..
Product Category
7.000 Gasoline
6,039 6,337 F/;rI?dUCt Type
6,000
Level of Detail
@ 5,000 .\ ! Fuel Type
o (=== ======= fF====== - Region
Y ‘[ Al
S S 4,000
E 2 California gasoline production stayed below the bottom of the five-year high- Date Range End
= — low historical range from the beginning of July until the start of October. 11711/2022
S » The decreased output was a reflection of refinery maintenance Current Years
5Y65 during that period and appears to have been a factor contributing to 1*¥ear
’ the October 2022 price spike Historical Years
5
1,000
Data through week ending 11/11/2022. P —
0 4-Week
Nov 1, 21 Jan 1, 22 Mar 1, 22 May 1, 22 Jul 1, 22 Sep 1, 22 Nov 1, 22

Historical Analysis

Comparison Table 90th/10thPercentile

2 Years Previous 1 Year Previous 2 Weeks Previous Previous Week Latest Date in Range
CARB Reformulated Gasoline 5,871 6,039 5,542 6,421 6,560
Non-California Gasoline
Grand Total 6,596 6,764 6,376 7,135 7,133

For additional information about the data and how to cite this visualization, see Weekly Fuels Watch Refinery Inputs and Production
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California Refinery Stocks
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Legend
Weekly Stocks Gasoline Blending C..
Product Category
Gasoline
6,000
Product Type
All
__ 5,000 4,895
= 4,668 _ " Level of Detail
£ Data through week ending 11/11/2022. i H Fuel Type
» D 4,000 | P = o -
£% ‘ Region
S ) Al
§ 3,000 Gasoline blending components, the ingredients to create CARB gasoline, have
= . . . . . Date Range End
2 stayed below the bottom of the five-year high-low historical range since the week 11/11/2092
2,000 ending August 12.
. - . Current Years
« Reduced availability of gasoline components puts upward pressure on 1 Year
1,000 wholesale prices and appear to have been a factor contributing to the o
. ] Historical Years
October 2022 price spike 5
0
Nov 1, 21 Jan 1, 22 Mar 1, 22 May 1, 22 Jul 1, 22 Sep 1,22 Nov 1, 22
Moving Average
Comparison Table fatlagh
2 Years Previous 1 Year Previous 2 Weeks Previous Previous Week Latest Date in Range Historical Analysis
. 90th/10thPercentile
CARB Reformulated Gasoline 4,898 5,049 5,458 6,110 5,872
Gasoline Blending Components 5,501 4,668 4,780 5,113 5,015
Non-California Gasoline
Grand Total 11,592 10,806 11,180 12,173 11,856

For additional information about the data and how to cite this visualization, see Weekly Fuels Watch Refinery Stocks.
Please note: The graph has been revised to correct the axis of the historical analysis bands. Values are unaffected. Graph revised on June 21, 2022.
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Gasoline Inventories Low Since Summer

U.S. gasoline stocks 69

million barrels
280

Gasoline inventories have been at their lowest levels in a decade.

250

220

5-yrRange ——Weekly

19 0 I 1 1 I 1 1 T T T
Jan-21 Apr-21 Jul-21 Oct-21 Jan-22 Apr-22 Jul-22 Oct-22 Jan-23

Data source: U.S. Energy

Infarmatin Ardminiet tinn
nrormation Acministratior

11/21/2022 36



Gasoline Inventories - CA & West Coast

California Gasoline Inventories PADD 5 Gasoline Inventories

o Source: California Energy Commission (CEC) o0 Source: Energy Information Administration (EIA)

o 2021 ==2022 32,000

12,000 2021 =—2022
‘Tt; 11’000 "~ th;
@ / S D 78000
Y— Y4 [T 4
> 10,500 4 °
é , ""/ -826000
g 10,000 S-ae N ,’,— % , \—\f'/
£ 9,500 N \~\\ ’I’ = 24,000

5000 8/26  9/2 9/9 9/16 9/23 9/30 10/7 10/14 10/21 10/28 11/4 11/11 00 8/26  9/2 9/9 9/16 9/23 9/30 10/7 10/14 10/21 10/28 11/4 11/11
Compared to last month Lower-than-normal inventory
« CA up 0.9 million barrels or 8.5 percent levels put upward pressure on
 West Coast up 2.1 million barrels or 8.1 percent prices.
Compared to last year « Data for the week ending
 CA up 1.2 million barrels or 12.0 percent 11/11/2022.

» West Coast up 0.3 million barrels or 1.2 percent

Gasoline inventories continue improving and are now above year-

11/21/2022 ago levels in California and the West Coast. .
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West Coast Foreign Gasoline Imports

Source: California Energy Commission analysis of weekly import data from the Energy Information Administration.
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Gasoline Price Signals and Import Response

Sources: CEC analysis of weekly
import data from the Energy

Information Administration and Los

Angeles spot pipeline price for
CARBOB gasoline from OPIS.
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Prices shifted left 3 weeks to account for transport time.

2022 Gasoline Imports
—LA Refinery Wholesale Price
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per day. \

AN

Refinery Gasoline Wholesale Price (cents per gallon)
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iZJ Higher Product Tanker Costs

South Korea to Singapore, to USWC and to Australia TCE rates
& South Korea VLSFO bunker rates

95,000 1,300
85,000 1,200
75,000
1,100
65,000
s 1,000
. B
> 900
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a Fuel od bunker 0.5%S 380cst South Korea Tanker clean Yeosu 10 Singapore 35kt TCE non-sorubber USD/day

e TA0Rr Cloan Yoosu 0 LOs Angeles 3568 TCE non-scrubber USDYday === Tanker Clean Daesan %0 Port Botany 358 TCE nonscrubber USD/day
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Z);, California Foreign Gasoline Exports
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Source: California Energy Commission analysis of the International Trade Commission's Interactive Tariff and Trade DataWeb.
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, 2022 Gasoline Price Spikes - Factors

- Upward Pressure on Prices - Downward Pressure on Prices

Winter to summer gasoline transition Summer to winter gasoline transition
Lower-than-normal inventories Higher-than-normal inventories
Lower-than-normal fuel imports X Marine imports of fuel

Reduced refinery capacity Decrease in fuel taxes

Unplanned refinery outages

X X X X X

Planned maintenance delays
New environmental fees
Increase in fuel taxes

Changes in fuel regulations
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(72)i California Station Counts by Ownership
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120%

U.S. Gasoline Sales Breakdown

Source: California Energy Commission analysis of Energy Information Administration data.
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120% California Gasoline Sales Breakdown

Source: California Energy Commission analysis of Energy Information Administration data.
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California Gasoline Market - Taxes

GASOLINE MOTOR FUEL TAXES BY STATE

(cents per gallon)

California  86.55
Illinois  78.00
Pennsylvania  77.10
Hawaii  70.09

New Jersey 49.10
Nevada 48.88
Indiana  48.19
Washington  47.80
New York  46.62
Michigan 4357
Florida 41.95
Oregon 57.23
North Carolina  57.15
U.S.Average 57.09
Ohio  56.91

Georgia 55.95
Maryland  54.50
Connecticut  54.15
WestVirginia 54.10
Rhode Island 5340
Virginia 52.80
District of Columbia  52.20
Montana 51,45
Idaho  51.40
Wisconsin  51.30
Vermont  50.54
Utah  50.31
Alabama  49.71
Minnesota  49.00
Maine 4841

South Dakota  48.40
lowa 48.40
Tennessee 45.80
South Carolina 45,15
Massachusetts  44.94
Kentucky  44.40
Nebraska 44.10
Arkansas  43.20
Kansas 42.43
Wyoming  42.40
New Hampshire 42.23
Delaware  41.40
North Dakota 41.40
Colorado  40.40
Louisiana  38.41
Texas  38.40
Oklahoma 38.40
Missouri  38.32
Arizona  37.40
New Mexico 37.28
Mississippi  37.19
Alaska 3353

B State Excise Tax
B Other State Taxes
Federal Excise Tax

1/21/2022 As of January 1, 2022
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