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American Oil & Gas 2023 — A Forward View

» Domestic Energy Overview / Update - the role of hydrocarbons in the total
energy supply, current trends in oil & gas prices & implications.

» Domestic US Oil & Gas-
» Process Overview from the ground to your tank.

» Upstream (Exploration & Development) Overview
 Leasing - Is industry holding back?
* Exploration & Development, Rig Count Insights & Production

» Midstream - Pipelines & Transport
» Downstream - Refining - What gives?

Shenandoah & The Wilcox - a glimpse at the future of Offshore Oil & Gas



https://www.iea.org/subscribe-to-data-services/world-energy-balances-and-statistics

Energy Is Embedded in Everything, So Decisions Involve Deep Values

Domestic

( Realistic, ]

Decentralized ]

[ Affordable ]

[ Scalable ]

Scalable

Low Cost

[ Reliable ]
‘3 Pt
<y

[ Zero Carbon ]

f Domestic Low )
Carbon




Annual Energy Outlook 2023

with projections to 2050
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US Energy Flow 2022, Quadrillion BTU

» The global economy continues to recover from COVID.....amid the chaos of Europe, Putin, & China.
» Energy demand and consumption continues to grow as more societies leave the third world behind......
> However, the US is a very developed economy and energy growth is directly tied to the economic trends.
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USA 2019 — 2022 Total US Energy Production, Import & Export Trends 2019- 2022 APR Change
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2022 — US Renewables consumption grows fastest but remains far below
petroleum and other liquids consumption in 2050
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2023 US-EIA - Energy Growth Projections — Oil & Gas Vs Renewables
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2023 EIA - US Energy Growth Projections — Oil & Gas Vs Renewables 2022-2050
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CM-Critical Minerals, the Lifeblood of Renewables

» Critical Minerals — Key to vital industries, US is import reliant (>50%) on 31/35 Ciritical Minerals with
the US 100% dependent on 14 Critical Minerals.
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AUSTRALIA AND CHILEIN THE FRONT ROW

Countries with major Lithium production and reserves
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AUSTRALIA AND CHILE IN THE FRONT ROW

Countries with major Lithium production and reserves

35

| USA

US Current Lithium Production and
Reserves is essentially ZERO. Any US
based battery manufacturing needs
100% imported lithium.
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What does the International Energy Agency Protect for 20507
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What does the International Energy Agency Project for 20507

“JOE GFI”
Stated Policies Scenario Growth too low.

M Energy Efficiency Pipedream

30 Renewables 50% Less More Likely
“ Fuel Switching Double More Likely
“ Nuclear Triple More Likely

B Carbon Capture/Storage Probably Low

Other Dreams
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Source: Based on data from International Energy Agency, World Energy Outlook 2019, as modified by the NPC.



“Big Renewables” = “Big Raw Materials™ = “Big Mining”
Big Mining invests even less than Big Oil
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US Energy Production 2022 Status Summary

1. The transition to renewables still needs to start...the US still runs on Hydrocarbons.
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2. We were and are energy
independent in Natural Gas... but
domestic supply is actually
decreasing due to exports driven
by high global prices.

2. Domestic Oil Supply is
Increasing, but we are not, nor have
we been in 40 yrs energy
independent in Ol

(imports remain > exports).

So....what about prices?
(and Policies)




US QOil Price Trends Nov 2016 — Oct 2022 & Indications

Prior Administration Current Administration
“All of the Above” Energy Policy “Oil & Gas Adverse”
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US QOil Price Trends Nov 2016 — Oct 2022 & Indications

Up, Up & Away... 212422
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Natural Gas Price $/1000 CuFt

US Natural Gas Price Trends Nov 2016 — Oct 2022 & Indications

Trump Administration
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@© OILPRICE:
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Electricity Cost — US Government Inflation Data

40-45% of US Electricity is from Natural Gas...so electric bills are skyrocketing....right?

Electricity priced at $222.38 in 2019 — $254.14 in 2022

Electricity Inflation Prices for Electricity, 2019-2022 ($222.38)

caICUIator According to the U.S. Bureau of Labor Statistics, prices for electricity are 14.28% higher in 2022 versus
2019 (a $31.76 difference in value).
Cost
The current national average price is $0.16 for "Electricity per KWH". This data is collected by a national
$ 222.38 survey and can vary from region to region.
Start year Between 2019 and 2022: Electricity experienced an average inflation rate of 4.55% per year. This rate

of change indicates significant inflation. In other words, electricity costing $222.38 in the year 2019
2019 would cost $254.14 in 2022 for an equivalent purchase. Compared to the overall inflation rate of 4.09%
during this same period, inflation for electricity was higher.

End year
¥ In the year 2019: Pricing changed by 0.20%, which is significantly below the average yearly change for

2022 electricity during the 2019-2022 time period. Compared to inflation for all items in 2019 (1.81%),
inflation for electricity was lower.

Calculate Inflation




Electricity Cost — US Government Inflation Data

40-45% of US Electricity is from Natural Gas...so electric bills are skyrocketing....right?

Electricity priced at $222.38 in 2019 — $254.14 in 2022

. . US Govt “Official Electricity Inflation” rate is 4.55% per yr
E|ECtrlCIty Inflation 14% for the last 3 yr period 2019 — 2022. for 3 yrs = 14%
caICUIator According to the U.S. Bureau of Labor Statistics, prices for electricity are 14.28% higher in 2022 versus

2019 (a $31.76 difference in value).

Cost
= The current national average price is $0.16 for "Electricity per KWH". This data is collected by a nation='
$ 222.38 survey and can vary from region to region. \

Start year Between 2019 and 2022: Electricity exprerlenced an =~ e\h\ﬂg Con> rate

of change indicates significant inflati~- _ .—z.38in the year 2019
2019 would cost $254 14 ° "_" b\\\s .pared to the overall inflation rate of 4.09%
my \ C _aICIty was hlgher
End year \ ‘\_h K
_ _— «u19: Pricing changed by 0.20%, which is significantly below the average yearly change for

2022 H H . electricity during the 2019-2022 time period. Compared to inflation for all items in 2019 (1.81%),
inflation for electricity was lower.




Joe’s Electricity Cost Example — 73% Natural Gas & 27% Coal (Wyoming)

Coal Prices.

CLECO - Louisiana Electricity Price Trends 2019 - 2022 From 2019 to

(0.0185 to 0.0712 /KWH)

2022 r EIA
Billing Period July 2019 July 2020 July 2021 July 2022 O (as pe 5 )
Power Used KWH 2583 2043 2442 2330 increased 10%
; X ‘ ‘ ‘ : for US electricity
Residence Charge 9.00 9.00 9.00 9.00 .
neration.
Storm Restoration (Fixed) S 2.00 generatio
Energy Charge 0-750 KWH $ 00713 ¢ 53.44|$ 0.0713 $ 53.44|$ 00698 S 5233|$ 00698 $ 52.33 o
Energy Charge 750-1000 KWH $ 00500 $ 1250[$ 00713 $ 1781[$ 00698 $ 17.44|$ 0.0698 $ 17.44 | NaturalGas o
Energy Charge 1000-1500KWH | $ 00500 7% 2500 |$ 00713 $ 3563 |$ 00837 $ 41.86|% 00837 ¢ 4186 /-642 owosr0z
Energy Charge >1500 KWH $ 00500 $ 5416|¢$ 00713 $ 3869|$ 00902 ¢ 8496|$ 01005 $ 83.39 +224% -
$ 00562 'S 14510|$ 00713 'S 14556 |$ 00805 S 19659 | $ 0.0837 $ 195.02
52,500
Fuel Charge ($ 0.018 )$ 4780 (% 00319 $ 6511|$ 00351 ¢ 8559(S 00712 DS 165.87
Enviromental Charge S 0.0019 S 4.83 | S U.0015— +284% ; S 230|S 0.0025 S 5.83 i _ -
Storm Restoration Charge/KWH | $ 0.0013 ¢  331($ 00013 . .o $ 00025 $  611|$ 0.0025 $ 579 [eesmms sus il
Infrastructure Recovery Charge S 00040 S 10.34(|S 0.0060 S 1230|S 0.0039 S 959 |S 0.0080 S 1875
$ 00257 $ 6628|% 00406 S 8299 |$ 00424 S 103.58|¢$ 00842 $ 196.24| Actual Fuel Costs
0)
Total KWH Based Charges (s 00818F% 21138 (5 011197$ 22855 (5 0.1229F$ 300.17 s 39126| Increased 166%
~~—37% — ~—10% —1 ~—37% —{" 2019 to 2022,
Total Bill s 00861J$ 22238|$ 01163 °$ 237.55|$ 0.1266 '$ 309.17 40026 |  “Fuel Charge” Up
\ 0, /
% 284%




Joe’s Electricity Cost Example — 73% Natural Gas & 27%

Coal Prices.

From 2019 to
2022 (as per EIA)
Increased 10%
for US electricity

CLECO - Louisiana Electricity Price
Billing Period
Power Used KWH

Federal Electricity

Residence Charge Cost Inflation generation.
Storm Restoration (Fixed)
Energy Charge 0-750 KWH Figures Ignore the
Energy Charge 750-1000 KWH ;ag-g;' Gas -
Energy Charge 1000-1500 KWH " d f h : 08/08/2022
Energy Charge >1500 KWH I n C re a S e C O St O t e +224% s5.000
fuel to generate the
Fuel Charge
Enviromental Charge l ¢ 0 ‘ T o soo
Storm Restoration Charge/KWH | § g% e e Ct Il C Ity! $ 0.0025 5.7 [ 55 6 o sg 5 a g 5 S
Infrastructure Recovery Charge S 0.0040 g. S 0.0080 18.75
$ 0.0257 a0 0424  $ 103.58 | $ 0.0842 196.24 | Actual Fuel Costs
Total KWH Based Charges (@S 211.38 _ 391.26 Increased 166%
~~—37% — ~——10% — ~—37% —{" 2019 to 2022,
Total Bill Q@s 22238 |$ 01163 "$ 237.55|$ 0.1266 'S 309.17 40026 |  “Fuel Charge” Up
/
D — 15 2845

(0.0185 to 0.0712 /KWH)




It could be worse....... is Europe a sign of things to come? Nat Gas to Oil Equivalent Price

$72.14 $_ X 5.6 MCF _ 403 $
08:41 am CDT 27/04/2023 MCE BBL BBL

Dutch TTF Natural Gas Germany's Economy Faces

12.54 -2.89% A €260 Billion Blow As

Energy Crunch Persists

______________________________________________ $100.00__ , .
Germany's Power Prices
Hit Record-High As Utilities
75.00 imi
2022 Supply Price ° Limit OUtPUt
Spikes = 3000% or By Tsvetana Paraskova - Aug 05, 2022, 11:30 AM CDT
30X Price Increase
$50.00 er
UK Plans On POWer,
April — August 2020 i |
European Nat Gas 62500 Outages h‘
<$2.00 / MCF ' g
- $0.000

coming winter,
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Electricity Theft moves from the third world into (what was) the first world.

UK Electricity Theft Breaks
Records As Energy Bills Soar

By ZeroHedge - Aug 08, 2022, 3:00 PM CDT
» The average annual UK gas and electricity bill rose from £1,400 in October 2021 to
£2,000.
» Analysts are predicting that average energy bills could climb even higher, with the lowest
forecast sitting at a whopping £3,358.

......

R tAI T

A record number of people stole electricity in England and Wales last year, according to new
figures released by the Home Office.

Common 3rd World Practice - Wrap a Police forces received 3,600 reports of “dishonest use of electricity” in the 12 months to
March 2022, an increase of 13 percent on the previous year and the highest level since

transfer wire to capture far field electricity e e

from high voltage lines.




American Oil & Gas 2022 — A Forward View

» Domestic Energy Overview / Update - the role of hydrocarbons in the total
energy supply, current trends in oil & gas prices & implications.

» Domestic US OIl & Gas-
» Process Overview from the ground to your tank.

» Upstream (Exploration & Development) Overview
* Leasing - Is industry holding back?
* Exploration & Development, Rig Count Insights & Production

» Midstream - Pipelines & Transport
» Downstream - Refining - What gives?

Shenandoah - a glimpse at the future of Offshore Oil & Gas



https://www.iea.org/subscribe-to-data-services/world-energy-balances-and-statistics

US Oil & Gas Industry Sector Overview — From the Ground to Your Tank

Rail

Onshore Pipelines ‘

Offshore Pipeline

Downstream

FPSO & Tanker

Refinery Capacity
Refinery Distribution —
concentration risk.

Midstream

Safest most Efficient Systems

Upstream Pipeline Capacity
Pipeline Access/Regulations
Pipeline Expansion/Flexibility
Leasing — Public & Private Lands o
Regulations — Consistent, Fair, Stable Product distribution
networks

Access to Capital — $ to Drill & Produce
Stable & Healthy Oilfield Services & Supply Industry
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American Oil & Gas 2022 — A Forward View

» Domestic Energy Overview / Update - the role of hydrocarbons in the total
energy supply, current trends in oil & gas prices & implications.

» Domestic US Oil & Gas-
» Process Overview from the ground to your tank.

» Upstream (Exploration & Development) Overview
* Leasing - Is industry holding back?
* Exploration & Development, Rig Count Insights & Production

» Midstream - Pipelines & Transport
» Downstream - Refining - What gives?

Shenandoah & The Wilcox - a glimpse at the future of Offshore Oil & Gas



https://www.iea.org/subscribe-to-data-services/world-energy-balances-and-statistics

Upstream — First Steps Acquire the Lease and The Permits

Mineral Acreage 42% 1.76 Billion 58% 2.46 Billion (1.76, 0.70)
% Oil Production 74.5% 25.5% (16.2%, 9.3%)

% Natural Gas Production 89.0 % 11.0% (2.0%, 9.0%)
Days to Process Drilling Permit 2 Days (Texas) 142 Days

5/3/22 The Leasing Controversy: Shifting blame to the industry —"there are 9,000 approved oil
leases that the oil companies are not tapping into currently.” white House Press Secretary Jen Psaki

5/4/22 — Correction 9000 unused Drilling Permits not Leases white House Press Secretary Jen Psaki
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Upstream — Leasing 101

N

Offshore Federal Leases by BOEM
Maximum size block is 3x3 miles =
9 Square miles.

Onshore Federal Land Leased by BLM
Maximum size is 2560 acres = 4 Sq Miles

A — | :
o—— |° | Each Lease, when B¢
S developed likely contains g

o multiple wells. / k Tt

So why isn’t every lease drilled or every drilling permit used?

Regulatory Uncertainty — In the 2020 election President Biden promised to end oil drilling on Federal lands and waters — Industry

submitted drilling permit applications for years in advance, attempting to secure the right to drill existing leases should the President follow through
on a promised moratorium.

Onshore, many leases are held up in litigation by environmental groups. As of March 2022, Western Energy Alliance is in court

defending over 2,200 Federal leases, most of which cannot be developed while cases wind their way through the courts, with multiple wells per
lease the total “wells’ being contested is significant.

You need both a lease & a permit. Drilling permit approval is often required before signing a rig contract, with onshore “burn rates” at

~$125,000 per day and offshore burn rates exceeding $1,000,000 per day, rigs and crews can not sit idle, once on contract the approved permits
must be in place.

Geology — Subsurface oil and gas reservoirs rarely fall within a single lease. Often multiple leases must be put together to form a viable unit that is
I attractive to drill. And one dry hole can invalidate many leases




Prior Administration US Outer Continental Shelf Oil & Gas Leasing

2017 - Alaska OCS, Atlantic & Pacific OCS Presidential Moratoriums removed by Trump.

./  2017- Secretary Zinke announces all US OCS is under consideration for Offshore
\ Development, 100% of Eastern & Western GOM Leased Biannual ...However, .....
t

: Lease sales in new areas were not scheduled. Focus placed on permits to
&3 acquire updated seismic data in Atlantic & Pacific OCS

it S = | : 2019 —
| /) « US OCS achieves record
) fe offshore oil production close to
5 LV . = 2 Million Bbls/day.....&.....
Pacific ' \mia > » Active Leasing programs in the
0CS ) X" offshore Artic, Cook Inlet and
the Western & Central Gulf of

T Mexico.
-
—

Atlantic x No New Leases

Presidential Moratorium
‘/ ¥ 0CsS
Open - Lease Sales Scheduled & Held
Western Central Eastern 7 Open - No sales Scheduled or Held

Gulf of Mexico

LLOG OVERVIEW 32




Current Administration US Outer Continental Shelf Oil & Gas Leasing -1

Jan 2020 - Biden orders the Interior Department to halt scheduling new oil and natural gas
leases on public lands and waters & review existing permits for fossil fuel development.

June 2021 — 5 Circuit Judge rules Biden Administration must hold lease sales as per plan.
Nov 2021 — Western & Central GOM Sale 257 held..but leases were not awarded

k. Jan 2022 — DC Federal District Judge rules in favor of “Earth Justice”, Sale 257 is vacated

Pacific
OCS

No New Leases
Presidential Moratorium

Open - Lease Sales Scheduled & Held

\)\x

Open - No sales Scheduled or Held

LLOG OVERVIEW

May 2022 - Biden cancels future lease
. sales for Cook Inlet Alaska & Gulf of
/") Mexico
& July 2022 - Biden Proposes New 5
. = Yr Leasing Plan with Potential

X = Central & Western Gulf of Mexico &

Cook Inlet Lease Sales, pending
" [Atlantic
T 0CS

review & comment & will be at the
discretion of the Sec of Interior.
Western CentMrn
Gulf of Mexico




Current Administration US Outer Continental Shelf Oil & Gas Leasing -2

Jan 2020 - Biden orders the Interior Department to halt scheduling new oil and natural gas

leases on public lands and waters & review existing permits for fossil fuel development.
o \ June 2021 — 5™ Circuit Judge rules Biden Administration must hold lease sales as per plan.
P ‘ ‘{7 Nov 2021 — Western & Central GOM Sale 257 held
x - & Jan 2022 — DC Federal District Judge rules in favor of Earth Justice, Sale 257 is vacated.
sk R - May 2022 - Biden cancels future lease
Alaska ‘ = - sales for Cook Inlet Alaska & Gulf of
OCS g [ e _ /) Mexico
of Federal Offshore A {4 L July 2022 - Biden Proposes New 5
9 4 OA) Acreage is Off Limits , = YrLeasing Plan with Potential
Pacific to Development q Central & Western Gulf of Mexico &
0CS ] \, “" X Cook Inlet Lease Sales, pending
\ review & comment & will be at the

'l e discretion of the Sec of Interior.

“Atlantic August 2022 — Manchin adds

No New Leases

x Presidential Moratorium T 0CS legislative terms via “Inflation

/ ! l\_/ Reduction Act” tying OCS Wind
Open - Lease Sales Scheduled & Held
7

— Energy leasing to Central & Western
Gulf of Mexico Oil & Gas Leasing.

Western Central Eastern
Gulf of Mexico

Open - No sales Scheduled or Held

LLOG OVERVIEW

34



Shallow and Deepwater
OCS Lease History 1936 - November 2019

[ | Puaceng Areas
Lease History as of 11/1/2019
Leased Blocks in:

US Gulf of
Mexico Oll &
Gas Active
Lease Trend

2004
Highpoint in
Offshore
Leased Acreage




Shallow and Deepwater

OCS Lease History 1936 - November 2019

US Gulf of
Mexico Oll &
Gas Active
Lease Trend

-,

»

f Louisiana gz Miisifs’ﬂ’_f\ °”’“‘S - - ZTW jj\ J
" — /)= T $
v Seme e | Y \/\ Y | 200_4 |
. - e ;‘, ::... ;:'l.% .._;'.- = = iy iy Florida nghpOInt In
il =% ek % '_:Ti S _-‘Ij‘ - - s } o Oﬂ:Shore
=, e\ F [FE AL Ll L
W N L L v o Leased Acreage
A i T i :
Y e —_ | 2022
~ "= T 5 Majority of Shelf
w4 Sto Planning Area | Unleased,
:- V—“‘J"
Majority of
- Deepwater is

[ Active Lease

- Exclusive Economic fone
Morthem Portion of the Eastern Gap

unleased.

BOE M 4 [ | Planning Area Boundary



Importance of Continued US Leasing — Onshore & Offshore

e » OIL & Gas Exploration is a Dynamic Process
P 0 « Acreage that is Leased, but unproductive with low
© MISSISSIPPI ALABAMA prospective development, can change over night due to:

« Technology,
- <A « Seismic Data, advances, and
LOUISIANA { A - Equipment & Processes - continuous
Rl S, sl improvement.

TEXAS

» Continued access to acreage is essential to
enable utilization of new technology & data....the
chicken/egg example applies.

 The ability to work in deeper waters, frac longer

! The Gulf’s intervals, & drill to higher pressures and
Deepwater province ’ ;
Deepwater > 200 meters e e far B9% of temperatures....can’t be proven with out new
' the active OCS leases.

Federal leases, 92%

of the oil produced ..
A 72.5% of the natural » New Leases and New ldeas allows existing
gas produced, but : HHT . -1-
— o o w }N\ il contame 4% of pr_odu_ctlon facilities to remain utilized
= " 2 e the active facilities. (p|pe||nes, p|atf0rms’ etc).

ey —, |\ /oS

= Approximately 4 out of 5 Deepwater Facilities (53
of 68) Produce less than 50% of their Daily
Nameplate Capacity. Thus.........

= Majority of new Deepwater Developments tie into
existing infrastructure




Importance of Continued US Leasing — Onshore & Offshore

» OIL & Gas Exploration is a Dynamic Process
« Acreage thatis Leased, but unproductive with low
prospective development, can change over night due to:
« Technology,
« Seismic Data, advances, and
« Equipment & Processes - continuous
improvement.

» Continued access to acreage is essential to
enable utilization of new technology & data....the
chicken/egg example applies.

EACILITIES

OTALSY REACE AREA=

 The ability to work in deeper waters, frac longer
intervals, & drill to higher pressures and
temperatures....can’t be proven with out new
leases.

\

pRODUCE:

» New Leases and New Ideas allows existing
production facilities to remain utilized
(pipelines, platforms, etc).

= Approximately 4 out of 5 Deepwater Facilities (53

of 68) Produce less than 50% of their Daily
Nameplate Capacity. Thus.........

= Majority of new Deepwater Developments tie into
existing infrastructure



American Oil & Gas 2022 — A Forward View

» Domestic Energy Overview / Update - the role of hydrocarbons in the total
energy supply, current trends in oil & gas prices & implications.

» Domestic US Oil & Gas-
» Process Overview from the ground to your tank.

» Upstream (Exploration & Development) Overview
* Leasing - Is industry holding back?
* Exploration & Development, Rig Count Insights & Production - The World is changing.

» Midstream - Pipelines & Transport
» Downstream - Refining - What gives?

Shenandoah & The Wilcox - a glimpse at the future of Offshore Oil & Gas
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US Oil & Natural Gas Production Trends Dec 2021, Record

Nov 2019, Record Gas Production
14,000 Oil Production 118.6 BCF\/Day 140.000
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US O1l & Gas Industry Production Growth a Historical Balancing Act

Increasing Oil & How fast can | secure
Gas Production Materials & Services, Hire &

OPEC/Middle East Instability
Expected Future

Government Policy Demand —>

US GDP Growth

“Resource Issues” ngh Oil & Gas Prices

Train People > Global “Fear Factor”
Supply Chain Issues
AN
N\

AKA “Peak Oil” — Peak OiIl
exists for a finite resource,

and a fixed technology set of
“Tools”

: State & Federal Regulations
Decreasing

Oil & Gas
Production




The US Oil & Gas Industry Production Growth a Historical Balancing Act

Increasing Oil & Boom & Bust Cycles presented
Gas Production Growth challenges...but “‘manageable”

With an improved technology A
set of “Tools”, Seismic, Drilling
Equipment & Techniques; The
resource has expanded as
well as the ability to
economically turn a resource
into reserves.

Decreasing .
Oil & Gas State & Federal Govt with an

“All of the Above” Energy Policy

Production




The US O1l & Gas Industry Production Growth - Current Balancing Act

Increasing Oil &
Gas Production

Decreasing
Oil & Gas
Production

Oil Prices Fall As Demand
Concerns Persist

e W
,nESGt- Pressure op
eéstment/B
5 Udgets Supply Instability, Rysei
Upply Chain G ~ussia OPEC
> lobaj GDp GrOWth
Ggf;ﬁurce Access/ I Hiah Post covip
Gas
Price
S




US O1l Production Indicators — Why the “Muted” Industry Response to High Prices

_ _ o US Gulf of Mexico Drilling Permit Submittals
»ESG Pressure — Negative Investor Sentiment 80 1st Half of Each Year

»Government Administration — Limited to no support for oll
and gas development

70
&l
5
»Supply Chain Issues — Especially tubulars (steel pipe) — !
=Only 4 Steel mills in the US manufacture oilfield tubulars, j I I I I
=Main mill in Lorain OH is currently closed post COVID, current mills can not . I I
make pipe >10” OD. US import quotas and tariffs do not account for this

situation 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
HI H1 H1 H1 H1 H1 H1 H1I H1 H1I H1 H1 HI1

o O

Operator Submissions
= = =

o

=Four Permian Basin rigs released in July 2022 for lack of pipe.
=German Steel Mills closed due to age & energy costs.
=Quotas on Steel form Brazil 2500 w— , .

. . ) — US_BSPE_Misc_Sources_(Heinze) i 2326
»Basic Materials, even staff are in short supply. R e o e e

» Staffing —

) B Deepwater W Shelf
Source: Welligence Energy Analytics

; ; ALL distributions are the
2000 ¥ H i same; only the midpoints
i i and the peaks vary.

S0 § 1587
1500 t \

Younger workforce has been “turned against” oilfield careers.
Prior staff, intolerant to a boom/bust cycle “career” — are reluctant
to return to work only to be laid off in 12-28 months

1300
1250 $ ;
1000 $
750 +

500 ¢ Minimum

=250

BS Petroleum Engineering Degrees (US)

' -
' ! '
250 1 L L LTI LLTTI LT N e o e (LT PP PP . TR CL CETTTRTREN

"

1954 > 1983.75 2017




American Oil & Gas 2022 — A Forward View

» Domestic Energy Overview / Update - the role of hydrocarbons in the total
energy supply, current trends in oil & gas prices & implications.

» Domestic US Oil & Gas-
» Process Overview from the ground to your tank.

» Upstream (Exploration & Development) Overview
* Leasing - Is industry holding back?
* Exploration & Development, The world is changing, Rig Count Insights & Production

» Midstream - Pipelines & Transport - Issues & Concerns
» Downstream - Refining - What gives?

Shenandoah - a glimpse at the future of Offshore Oil & Gas
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US Working Rig Count 2018-2023 — A Fascinating seven years.

Qffshore|Oil Rig$ 28 Max Aug’19 Q1 2019 - Pre-COVID & Supportive ADMINISTRATION

» Industry Activity Recovered from the 2015 Saudi Price War &
Stagnant GDP growth that took oil down to $27/Bbl

202 Max

Onshore Gas Rigs
Jan’19

» Equip & Services Prices affordable - keeping service industry
afloat.

» Oil Prices - In "Goldilocks mode” - not too hot not too cold
$50-5S60 / BBl Sustainable if Oil Companies do not overextend,

» Regulatory Environment - Administration’s regulatory
environment cleared up unsafe, unworkable regulations and
limited future unproductive, restrictive regulations

» US Economy is Strong and Growing.........Life is Goood..and

The US (after a 50 year break) returns as the
worlds #1 oil & gas producing nation, onshore &
offshore oil production are at record highs and the

future looks bright.
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US Working Rig Count 2018-2023 — A Fascinating seven years.

Offshore|Oil Rig$ 28 Max Aug’1

Q1 2019 - Pre-COVID & Supportive ADMINISTRATION

202 Max
Jan’19

Onshore Gas Rigs

» Industry Activity Recovered from the 2015 Saudi Price War &
Stagnant GDP growt® 0P 2 ~Bpl.

> Eg

We could've had it all.l 111
Rolling in the dee eee eep water
We had our rigs inside of our hands

And we played it. played it to the beat
Adele 2070....sorta JML Version

» US Economy is Strong anc

The US (after a 50 year break) returns as the
worlds #1 oil & gas producing nation, onshore &
offshore oil production are at record highs and the

future looks bright.

rowing..........Life is Goood..and
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https://genius.com/3408705/Adele-rolling-in-the-deep/You-had-my-heart-inside-of-your-hand
https://genius.com/8431290/Adele-rolling-in-the-deep/And-you-played-it-to-the-beat
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US Working Rig Count 2018-2023 — A Fascinating seven years.

/

Prices more
‘ Bottom Line ‘ | than |
— recover...they
Oil Prices have close to doubled, DOUBLE!
A Z @ $100 yet the industry rig counts A
COVID remain 25% to 50% below where \ 13
g they were at prices 50% lower?’ 54%)

‘ ‘

Demand collapse &
Market Manipulation
= Lowest rig count &

Lowest Oil Price in History,
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American Oil & Gas 2022 — A Forward View

» Domestic Energy Overview / Update - the role of hydrocarbons in the total
energy supply, current trends in oil & gas prices & implications.

» Domestic US Oil & Gas-
» Process Overview from the ground to your tank.

» Upstream (Exploration & Development) Overview
* Leasing - Is industry holding back?
* Exploration & Development, The world is changing, Rig Count Insights & Production

» Midstream - Pipelines & Transport - Issues & Concerns
» Downstream - Refining - What gives?

Shenandoah - a glimpse at the future of Offshore Oil & Gas
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US Oil & Gas Industry Sector Overview — From the Ground to Your Tank - Midstream

Rail

Offshore Pipeline

Onshore Pipelines ‘

Downstream
FPSO & Tanker 4

Pipelines: Safest most Efficient

o il Midstream Option to transport oil and gas.
Upstream »Pipeline Access/Regulations
_ o »Pipeline Capacity / Coverage
Leasing — Public & Private Lands
Regulations — Consistent, Fair, Stable > Pipeline Expansion/FIeXibility

Access to Capital — $ to Drill & Produce
Stable & Healthy Oilfield Services & Supply Industry
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. . v Extensive National Pipeline Network
US Natural Gas P1pe11nes Transporting Gas from the Gas Fields
of the 70’s 80”s and 90s across
America.
v Concern is network has not been
updated for the gas fields of the
2010s and 2020s.

interstate pipelines
- intrastate pipelines

The top five natural gas-producing states and their share of total U.S. natural gas production in

fOZOwere: * * *
23.9% 21.1% (9.5% |7.6% |7.1%

. Texas . Pennsylvania . Louisiana . Oklahoma . West Virginia




v" Due to “Green” objections to increased

. . Two of the three largest : :
US Natural Gas Plpehnes gas fields in the UgS or updated oil and gas projects, new
- (Marcellus & Utica) are pipelines to move.MarceIIl.Js & Utllca
Monthly dry shale gas production in PA. OH & WV gas out of the region are tied up in
billion cubic feet per day In J & . s
80 court and permitting challenges.
m Marcellus (PA, WV, OH & NY) 75 .
Permian (TX & NM) 20 ¥ New England competes with the
- Hoymeouile (LA & 1) 65 European LNG market....with the
= Eagle Ford (TX) 55 largest US gas field next door.

m Barnett (TX)

= Woodford (OK)
Bakken (ND & MT)
Niobrara-Codell (CO & WY)

m Mississippian (OK)

m Fayetteville (AR)

m Rest of US 'shale’

50 v Resulting in gas getting to the east

40 coast markets, via less safe, and more
35 inefficient methods with an ironic

o5 higher carbon footprint.

2007 2009 2011 2013 2015 2017 2019 2021

The Permian, US Gas Field #2 also has Pipeline Issues.

The top five natural gas-producing states and their share of total U.S. natural gas production in

fOZOwere: * * *
23.9% 211% 9.5% 7.6% 7.1%

. Texas . Pennsylvania . Louisiana . Oklahoma . West Virginia




US Natural Gas Pipelines

Monthly dry shale gas production

billion cubic feet per day

Two of the three largest
gas fields in the US
(Marcellus & Utica) are
in PA, OH & WV.

m Marcellus (PA, WV, OH & NY)
Permian (TX & NM)

m Utica (OH, PA & WV)

m Haynesville (LA & TX)

m Eagle Ford (TX)

m Barnett (TX)

= Woodford (OK)
Bakken (ND & MT)
Niobrara-Codell (CO & WY)

m Mississippian (OK)

m Fayetteville (AR)

m Rest of US 'shale’

2007 2009 2011 2013 2015

N\

2017 2019 2021

The Permian, US Gas Field #2 also has Pipeline Issues.

The top five natural gas-producing states and their share of total U.S. natural gas production in

52020were: * *
23.9% 21.1% 9.5%

. Texas . Pennsylvania . Louisiana

>

76% T71%

. Oklahoma . West Virginia

v Due to “Green” objections to increased
or updated oil and gas projects, new
pipelines to move Marcellus & Utica
gas out of the region are tied up in

-5 court and permitting challenges.

65 New England competes with the

60 European LNG market....with the

50 largest US gas field next door.

45 v/ Resulting in gas getting to the east

Al coast markets. via less safe. and more

Stranded PA Marcellus Gas Converted
to LNG, Trucked to New England

June 18,2019 | CNG/LNG, Industrywide Issues, Pennsylvania, Statewide PA

Got a well drilled and ready to produce
with no prospects of connecting it to a
pipeline system any time soon? No
problem! We have exciting, breaking
news to share. Edge Gathering Virtual
Pipelines 2 LLC (EDGE) earlier today
announced in May they deployed a

EDGE well pad LNG unit (click or larger

. special LNG unit to a remote Marcellus
version)

well in PA, converting gas from the well
into LNs. The LNG was then loaded

into a special unit and trucked to a gas utility some 300 miles away in New
England. A new "virtual pipeline” is born!




Permian Associated Gas Production Vs Pipeline Takeaway Capacity (BCFD)
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Permian Associated Gas Production Vs Pipeline Takeaway Capacity (BCFD)
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US Crude Oil Pipelines

4

0

<

/A

ai

PADD &
Rocky
fountain
PADD 5
West Coast

Avg. Pipeline Diameter
(inches)

v" Crude OIl Pipelines are no where near as extensive as the Natural
Gas Pipeline network.

Fewer refineries versus gas plats
Refineries are concentrated in TX, LA & Midwest.

v Zero Crude Oil Pipelines connect the West Cost to the interior US.
“California is an Island”

v Largest supplier of crude to California is.... ECUADOR

~ v' How much oil currently being
released from the Strategic
Petroleum Reserve in Louisiana
Is reaching California?

PADD 2

Midwest

v Zero Crude Oil Pipelines connect
the Mid-Atlantic Refineries to

PADD 3 - oilfields. 100% of the crude
Gulf Coast vy supplying the East Coast
Current Strategic Petroleum = \\\ . refineries is |mlp0rted.
Reserves ae being released into a >"\': | B¢ \\ \ ' Petroleum Administration for Defense |

Gulf Coast Refining Complex currently
running at 95%, an unsustainably high
run rate. There is literally no place to go
so we export the SPR Crude.

Districts (PADDs) are used to categorize

the highest concentration of / and analyze U.S. crude oil production,
US. refineries. ‘ 4 transportation, and consumption. |8

i\ Fxr-
w E — f

| The Gulf Coast (PADD 3) has '




US Oil & Gas Industry Sector Overview — From the Ground to Your Tank

Rail

Onshore Pipelines ‘

)

Offshore Pipeline

Downstream

FPSO & Tanker

Pipelines: Safest most Efficient Option to move Crude Qil

» Pipeline Access/Reqgulations...we need more pipelines, but
lack of government permits & courts allowing challenges
to approved permits = unacceptable long project delays.

Midstream

Upstream : : :
; » Pipeline Capacity / Coverage — Inadequate — key markets
are not served domestically (New England)
Leasing — Public & Private Lands » Pipeline Expansion/Flexibility —is a Short term solution, a
Regulations = Consistent, Falr, Stable band aid on the Capacity and Coverage Issues

Access to Capital — $ to Drill & Produce
Stable & Healthy Oilfield Services & Supply Industry
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American Oil & Gas 2022 — A Forward View

» Domestic Energy Overview / Update - the role of hydrocarbons in the total
energy supply, current trends in oil & gas prices & implications.

» Domestic US Oil & Gas-
» Process Overview from the ground to your tank.

» Upstream (Exploration & Development) Overview
* Leasing - Is industry holding back?
* Exploration & Development, The world is changing, Rig Count Insights & Production

» Midstream - Pipelines & Transport - Issues & Concerns
» Downstream - Refining - What gives?

Shenandoah - a glimpse at the future of Offshore Oil & Gas
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30 Years — US Refining, Capacity, Facilities & Capacity Trends
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rg‘ 14.0 Total Refining Capacity Bbls per day is F_Iat 82-'22, 280 3
5 overall, but down 6% Post Covid o
o 12.0 Number of US Refineries is Down 59% 240 2
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Refined US OIl Products — Who Makes & Who Takes

Five Petroleum Administration for Defense District (PADD)
Y

A

7S




PADD — Petroleum Administration for Defense Districts

U.S. atmospheric crude distillation capacity by region (2021) =
million barrels per calendar day Cla
12 location of refineries

0 that closed in 2020

8

operable
capacity in 2021
4
2 G 1)
2.7

D -
West Coast  Rocky Mountains  Gulf Coast Midwest East Coast
(PADD 5) (PADD 4) (PADD 3) (PADD 2) (PADD 1)
Source: U.S. Energy Information Administration, Refinery Capacrry Report

N
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Refined US OIl Products — Who Makes & Who Takes

East Coast

4. Rocky Mtn , — .
Makes 0.8 M BOPD 4.6% Only 6 Refineries - 3 PA, 2 NJ, 1 WVa
TakesS. . wewowmmwn. 3.6%

1. East Coast
Makes 0.6 M BOPD 3.6%
TakesS. oo wummmmmwn2 1.3%

/

2. Mid West .
Makes 4.2 M BOPD 23.6%
TaKeS .o 24 .7 % East Coast

» Refuses Offshore Drilling

» Shut down majority of Refining
operations

» New England & Southeast are

100% dependent on “imports”

from other PADs

5. West Coast .
Makes 2.3 M BOPD 13.2%
TakesS. oo L 4.7 %

3. Gulf Coast

Makes 9.8 M BOPD 53.8%. Colonial Pipeline — Refined
TakeS..owo o 207% Products from Gulf Coast to

the East Coast




Refined US OIl Products — Risks & Exposures

» Reduced small and mid sized refineries put more of the nation
exposed to the aging interior fuel distribution networks

» Concentration of the nations refining operations on the Gulf Coast

» Isolation of the East and West Coast from Crude Oil and for the East
Coast Refined products.
» Cyber security Risks have already become apparent.

= Potential supply disruptions are real (Ex Colonial Pipeline
“Ransome/Hack”)




ReCap - American Oil & Gas 2022 — A Forward View

» Domestic Energy Overview / Update
* Qil and Gas will dominate our energy economy for the next 30 years.
* Ramp up of renewables has not started & is likely to only slightly exceed the increased need for MORE oil and gas by 2050.

» Domestic US Oil & Gas-
» Upstream (Exploration & Development) Overview

. Leasing - Is industry holding back on providing more oil and gas? No - economic government and supply
chain constraints (including people) is muting the response.

. Exploration & Development, Rig Count Insights & Production - E&D activity - drilling & production needs
to increase significantly to even match current production.

» Midstream - Pipelines & Transport We will need more pipelines and an improved midstream
infrastructure to even sustain oil and gas production and refining.

» Downstream - Refining - Current choke point for many areas of the country - we will see
increasing gas and natural gas pricing differentials - Higher on the East & West coasts.

Is it all Doom and Gloom? Have we gone B.AIN.A.N.AS? No
Shenandoah & The Wilcox - a glimpse at the future of Offshore Oil & Gas




ReCap - American Oil & Gas 2022 — A Forward View

> Domestic Enerqgy Overview / Update

* Qil and Gas will dominate our energy economy for the next 30 years.

* Ramp up of renewables has not started & is likely to only slightly exceed the increa/ \\ and gas by 2050.
> Domestic US Oil & Gas- Build
» Upstream (Exploration & Development) Overview Absolutely
. Leasing - Is industry holding back on providing more oil and gas? Nc NOthiﬂg ment and supply
chain constraints (including people) is muting the response.
i Exploration & Development, Rig Count Insights & Production - E&D Aﬂ}/\/\/here production needs
to increase significantly to even match current production.
. _ , , Near |
» Midstream - Pipelines & Transport We will need more pi red midstream
infrastructure to even sustain oil and gas production an Anyone
» Downstream - Refining - Current choke point for m Soon we will see

increasing gas and natural gas pricing differentials

/st coasts.

Is it all Doom and Gloom? Have we gone B.AIN.A.N.AS? No
Shenandoah & The Wilcox - a glimpse at the future of Offshore Oil & Gas




Major Offshore Gulf of Mexico Geologic Oil & Gas “Plays”

* p—

///ﬁ \S:% e ---
/'/ sm \\7 — —a
,/4 EC —_— VK
~ 4 VR [ —_| (\*./L\_/{' WD /gﬁ‘ﬂ‘:_r‘i
P elf Plio-Pleistocehe s o e
| i c
. [ ’ >
l[-% A C EC VR S! El =

Norphlets-
(Jurassic)

*

LL




Wilcox Well-Cost & Production Trends Actual & Projected

Drilling Days Over Time Wilcox Production
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Wilcox & Deepwater Projected Production Increases
GoM production by project status

3 - In Just 4 yrs Offshore Gulf of Mexico Production could rise by ~25%
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Are all the onshore
elephants gone?

Billion Barrel Oil Reserve
Discovery Confirmed In
Central Wyoming

Published on August 8, 2022 — in Energy/News




Expanded US Production & Carbon Emissions

Carbon Emissions by Region @

What if the 700
“Climate Crises” o %0 ®m Drilling m Flaring Liquefaction
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With all these Challenges, Risks and Exposures to our Energy Security — What should we do?

. America Faced similar challenges prior to
fatinl seeurity KRAINIAN WAR aBOUT  SIGNIN BECOME A MEM WW”
}é “cKS ' ‘;Z:I?::iders By insiders. RUSSO-U DR WAR: A CASE
WAR ““\'\R NISTRATION F American Oil and Gas Powered the world

DLEUM ADMI AUGUST 2, 2022
REVIVINA TS&F{)&\T‘BINDUSTRY PARTNERSHIP o to defeat the Nazi and Axis threats.

American Oil and Gas can provide the
stability to global oil and gas supply but
only if.....

A similar national effort can be made to
address the inherent weaknesses in our
current system of limitations and
restrictions...

A revised joint industry and government
working relationship is needed to ensure
we successfully navigate energy into the
middle of the century

https://warontherocks.com/2022/08/reviving-the-petroleum-administration-for-war-a-case-for-government-industry-partnership/



Won't OPEC just turn on the Taps and crash prices to restrict the US?

OE OFFSHORE ]
ENGINEER Theory and Practice

e OPEC+ crude production is lagging well behind planned levels
/ Planned cut from original baselines / Actual cut

REGIONS ENERGY GEOSCIENCE ENGINEERING TECHNOLOGY VESSELS SUBSEA |

OPEC+ Apgroves Tiny Oil Output

Rise in Rebuff to Biden 0 million barrels a day
N Despite repeated promises to “Produce More”

OPEC has not even met the planned return to 2
Pre-Covid Baseline Production. WHY? -4
-6
-8
10
12
During COVID OPEC Agreed 2020 2021 2022
to lower baseline production to Source: OPEC

Mote: Cuts are from original baselines and include Saudi Arabia's additional unilateral cuts

support prices with planned
iIncreases to get back to the
baseline




US Energy

Strategy
DEPARTMENT OF Feels like........
_ B e cram 1n too
—1 | much....
too late?
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« 2 “Prediction is very difficult, especially if it’s about the future.”
The J o€ Wrap Up for -Niels Bohr (physicist)

» OIl & Gas will continue to matter for a long time ( i.e. your full career!)

» Natural gas has a brighter future than crude oil & the US will continue to be a
material global player in natural gas

» Regardless of technology transitions, efficiencies, etc. ...you must drill wells!

» The organizations that efficiently drill, complete and produce the best wells
should “win”......

» More oil and gas activity (and careers) rather than less is the most likely scenario

» Global energy demand & thus prices should maintain at $70- $100 levels (with
substantial upside) to sustain a profitable industry...despite “political head winds”.

» Don’t give up the ship as she is about to sail!!
» Dr Rasouli & the Petroleum Engineering faculty would love to talk with you!
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