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Key findings: Potential impacts of US oil and natural gas regulatory policies

Pro-development Policies Regulatory Constraints
2025 2035 2025 2035

Impact on US*

Oil and Natural Gas

**
Production +2.8 MMboed

+8.0 MMboed

-2.6 MMboed -3.4 MMboed

Total Jobs Supported +1.0 million +2.3 million -800 thousand -830 thousand
GDP / Year*** +$163 billion | +$443 billion -$138 billion -$133 billion
B +$38 billion | +$122 billion | -$33 billion $18 billion
gg\rj‘e‘:"jg‘goﬁg‘ftz()35) +$111 billion | +$1078 billion | -$260 billion |  -$500 billion
ITnogi'mHeO/“js;‘ro'd +$52 billion +$118 billion -$40 billion -$43 billion
Average Household -$169/year -$360/year +$255/year +$242/year

Energy Expense

*Incremental impacts assessed versus a Baseline scenario
*MMboed is million barrel oil equivalent per day
***All dollar numbers are in 2015 real US dollars
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Glossary (1 of 2)

Term Definition

ANWR Arctic National Wildlife Refuge

bbl Barrel

bcfd Billion cubic feet per day

BLM Bureau of Land Management

BSEE Bureau of Safety and Environmental Enforcement
CEQ Council on Environmental Quality

DOE Department of Energy

E15 Gasoline blends containing 15% ethanol by volume
EPA Environmental Protection Agency

FERC Federal Energy Regulatory Commission

FOB Free On Board

FWS Fish and Wildlife Service

GDP Gross Domestic Product

GOM Gulf of Mexico

HH Henry Hub

IMPLAN A data and software program for economic analytics published by MIG Inc.
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Glossary (2 of 2)

Term Definition

kbd Thousand barrels per day

kboed Thousand barrels of oil equivalent per day
KXL Keystone XL pipeline

LNG Liquefied Natural Gas

MMbbld Million barrels per day

MMboed Million barrels of oil equivalent per day
MMbtu Million British thermal units

MMTPA Million metric tonnes per day

NEPA National Environmental Policy Act

NGLs Natural Gas Liquids

NPRA National Petroleum Reserve in Alaska
PHMSA Pipeline and Hazardous Materials Safety Administration
ppb Parts per billion

ULSD Ultra low sulfur diesel

WM Wood Mackenzie

WTI West Texas Intermediate crude oil

© Wood Mackenzie
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EXECUTIVE SUMMARY
Wood Mackenzie has evaluated the impact on the US economy of various pro-

development policies and regulatory constraints in the oil and natural gas sectors

API has requested Wood Mackenzie to investigate the impact of potential changes to
various oil and natural gas-related policies at both a federal and state level

The positive impacts of a series of pro-development policies have been evaluated,
alongside the detrimental impacts of a number of proposed and recently enacted
regulatory constraints

The impacts are characterized in terms of jobs, GDP, government revenues, and household
income and energy expenditure

Both upside and downside scenarios have been compared to a Baseline forecast that
excludes the listed pro-development policies and the regulatory constraints

© Wood Mackenzie ’)J]EIEI”-H ‘ MaCkenZIG



EXECUTIVE SUMMARY

Potential oil and natural gas pro-development policies

Policy Assumption* Pro-development Reg Constraints

Increase Federal Permitting Rates
Onshore federal lands

Gulf of Mexico

(

New areas for exploration and development
Atlantic offshore
Pacific offshore
Eastern Gulf of Mexico
Alaska (ANWR, NPRA and offshore)
Remove restrictions in Federal Rockies
Repeal New York State hydraulic fracturing ban
Approve Canadian oil pipelines
Repeal crude oil export ban

Market level of Condensate exports

0000000000
o000
90000000

Market level of LNG exports
' Prohibited / enforced Inhibited ‘ Supported / not enforced

*Further details of policy assumptions are provided in section 1 and the appendices.

**All scenarios in this study do not include the Clean Power Plan. energy
© Wood Mackenzie g "'H MaCI(enZIe



EXECUTIVE SUMMARY

Recent and proposed regulatory constraints

Policy Assumption* Pro-development Reg Constraints

Emissions regulations

Ozone regulations (EPA)

Methane emissions restrictions (EPA)

Refinery emissions restrictions and measurements (EPA)
Definition of Waters of the USA (EPA)

Sage grouse listed under Endangered Species Act (FWS)

Standards and technical regulations
Hydraulic fracking standards on federal lands (BLM)
Blow out preventer design and testing standards (BSEE)
NEPA programmatic reviews (CEQ)

Rail car tank standards (PHMSA)

0000e
00000
00000

Renewable Fuel Standards (EPA)

' Prohibited / enforced Inhibited ‘ Supported / not enforced

*Further details of policy assumptions are provided in section 1 and the appendices.

**All scenarios in this study do not include the Clean Power Plan. energy
© Wood Mackenzie g /'ﬂ Mackenzie s



EXECUTIVE SUMMARY

Pro-development policies could increase oil and gas production by 8 MMboed
whereas regulatory constraints could reduce it by 3.4 MMboed by 2035

Total Supply Implications for the US

5

Baseline production 35.0 36.5
40 -
Pro-development 37.8 44.5
production
Regulatory constraints 32.4 33.1 5 39
production 2
=
Pro-development +2.8 +8.0 >
o 30 ]
change from Baseline
Regulatory constraints -2.6 -3.4
change from Baseline 25 |
4 Increases in US oil and natural gas
production is expected in all scenarios, 20
but the regulatory environment is | | | |
expected to have a very material impact 201_5 2020 2025 2030 2035
— Baseline —— Pro-development Regulatory constraints

on the pace of growth and the peak level
achieved
© Wood Mackenzie C'wg'/’-ﬂ b MaCkenZIG 9



EXECUTIVE SUMMARY

Pro-development policies could support an additional +2.3 million US jobs?*,
whereas regulatory constraints could cost 0.8 million US jobs

Total Job Creation Implications for the US

Millions 2025 2035 11 ~

Baseline jobs 8.0 7.9 10 |
supported
Pro-development jobs 9.0 10.2 9
supported
Regulatory constraints 7.2 7.1 _ 8-
jobs supported 2 ]
Pro-development +1.0 +2.3 =
change from Baseline 6
Regulatory constraints -0.8 -0.8 5 |
change from Baseline
a The ultimate level of supported direct, 4]
indirect and induced jobs is strongly 2
influenced by US oil and natural gas | | | |
production rates** 2015 2020 2025 2030 2035
— Baseline —— Pro-development Regulatory constraints

* Total jobs supported include direct, indirect, and induced jobs in the upstream, midstream and refining sectors. Excludes some wholesale and distribution sectors.
** Short-term growth in supported jobs is expected in all three scenarios, driven by projected oil price recovery. onerqy
& RoTierm.growth in supported jobs is exp Y projected oilp Y 1 I Mackenzie



EXECUTIVE SUMMARY

Pro-development policies could contribute an additional $443 billion/yr to US
GDP, whereas regulatory constraints could reduce US GDP by $138 billion/yr

Total GDP Contribution Implications for the US

$ Billions, Real 2015 2025 2035 1,800 -

Baseline GDP 1,339 1,312
contribution
Pro-development 1,502 1,755 . 1,500 -
GDP contribution =
AN
Regulatory constraints 1,200 1,178 E
GDP contribution Du:; 1.200 -
Pro-development +163 +443 S
change from Baseline =
m
Regulatory constraints -138 -133 Z
: 900 -
change from Baseline
d GDP contribution from oil and natural gas
development follows a similar trend, with 500
$576 billion/year at stake by 2035, | | | |
depending on the regulatory environment 2015 2020 2025 2030 2035
— Baseline —— Pro-development Regulatory constraints

© Wood Mackenzie C"wwm b MaCkenZIG 11



EXECUTIVE SUMMARY

Pro-development policies could increase tax revenues by $122 billion/yr,
whereas regulatory constraints could reduce tax revenues by $33 billion/yr

Total Tax Revenue* Implications for the US

400 -
$ Billions, Real 2015 2025 2035
Baseline Tax Revenue 257 250 350
Pro-development Tax 295 373 0
—
Revenue o 300 7
Regulatory constraints 224 232 E
Tax Revenue DU‘). 250 4
Pro-development +38 +122 5
change from Baseline @ 200 -
Regulatory constraints -33 -18 @
change from Baseline
150 A
a4 Cumulative local, state, and federal taxes
at risk to 2035 is estimated at $1.6 trillion
» Pro-development policies scenario upside, $1.1 100 ! ! ! !
trillion 2015 2020 2025 2030 2035
» Regulatory constraints scenario downside, -$500 = — Baseline — Pro-development Regulatory constraints

billion
* Total taxes includes government lease royalties, rents and bonus payments.

© Wood Mackenzie C"wwm b MaCkenZIG 12



EXECUTIVE SUMMARY

Pro-development policies could reduce household energy bills by $360/yr*,

whereas regulatory constraints could increase these by $255/yr

US Household Energy Cost per Household

Baseline energy cost 4,144 4,113
Pro-development 3,975 3,753
energy cost

Lo
Regulatory constraints 4,369 4,355 §
energy cost e
Pro-development -169 -360 E;

change from Baseline

Regulatory constraints +255 +242
change from Baseline

a Pro-development policies could save the
average consumer household over 8 ¥

3,400 - . .

percent ayear in energy costs

Regulatory constraints could drive up the 2015 2020 2025
— asgln,e — Pro-development

average consumer househoEi 0OS energy

costs by nearly 6 percent a year
* Household energy costs include gasoline, electricity and natural gas. onorqy
©V900(?K]/Iac enzelegy 9 ’ y g ---uwlﬂ b

an

2030 2035
Regulatory constraints
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EXECUTIVE SUMMARY
US policies and regulations are expected to have significant impacts on oil and

natural gas production, jobs, GDP, government revenue and consumer energy costs

Study Conclusions

a If enacted, Pro-development policies could have the following impact by 2035*

» Increase US energy security by increasing US oil and natural gas production by an additional 8
MMboed

» support US employment by an additional 2.3 million US jobs throughout the economy
» contribute to US GDP by an additional $443 billion /year

» Increase total local, state, and federal government revenue by $122 billion / year, a cumulative
increase of $1.1 trillion from 2015 to 2035

» save the average US household $360 / year on energy expenses
4 Recent and proposed regulatory constraints are projected to by 2035*
» decrease US energy security by reducing US oil and natural gas production by 3.4 MMboed
» reduce the total employment supported by the oil and natural gas industry by 830 thousand jobs
» reduce contributions to the US economy by $133 billion / year (-$138 billion in 2025)

» decrease total local, state, and federal government revenue by $18 billion / year (-$33 billion in
2015), a cumulative reduction of $500 billion from 2016 to 2035

» increase average US household energy expenses by $255 / year

* Relative to a Baseline forecast without these policies.

© Wood Mackenzie C"wwm b MaCkenZIG 14
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SCENARIO DEFINITION

This study evaluates the positive impacts of pro-development policies and
the detrimental impacts of regulatory constraints

Scenario Definition

A ORBlrevel opment &6 upside scenari o considers vari
in oil and natural gas development and transportation

an

» This is intended to show the full potential of the US hydrocarbon reserves to contribute positively to
the growth of the US economy

A O06Regul atory Constraintso downside scenari o r
and proposed policy and regulatory changes which could inhibit oil and natural gas
development, transportation, and refining

an

» This is intended to illustrate the potential costs to the US economy associated with pursuing ever
more stringent regulation of the US oil and natural gas industries

a Both upside and downside scenarios are compared to a Baseline forecast without these
policies

© Wood Mackenzie C"wwm b MaCkenZIG 16



SCENARIO DEFINITION

Pro-development oil and natural gas policies considered in each scenario

(1 of 2)

Federal permitting rates and
policies in current
production areas

Access to new production
areas

Cross-border Canadian oil
pipelines

© Wood Mackenzie

Scenario

Policy / Reaulation Pro Oil and Natural Gas
y g Development Policies

Permit and regulatory
policies encourage

accelerated development of

resources

Eastern Gulf of Mexico,
portions of the Rocky
Mountains, Atlantic OCS,
Pacific OCS, ANWR,
NPRA, Alaska offshore &
New York state all opened
up for leasing, drilling and
development activity

Implementation of both
Keystone XL and Alberta
Clipper pipelines is
completed by 2018

State-level regulation of
resources and permitting

processes remain at current

levels

Various onshore and
offshore resources remain
closed to oil and gas
extraction

No further cross-border
pipelines permitted

g |
energy

Recent and Proposed
Regulatory Constraints

Current permitting process
remains in place, but future
developments subject to
various additional
regulations (see next

pages)

Same as Baseline

Same as Baseline

~

Mackenzie



SCENARIO DEFINITION

Pro-development oil and natural gas policies considered in each scenario

(2 of 2)

Policy / Reaulation Pro Oil and Natural Gas Recent and Proposed
y g Development Policies Regulatory Constraints

Crude exports T prohibited Export ban repealed 2016, Current restrictions remain Same as Baseline

except to Canada and other exports determined by the in place
limited exceptions market
Condensate exports i No restrictions on exports Current restrictions remain ~ Same as Baseline
restricted to processed from 2016, which are in place
condensates only determined by the market
LNG exports i process All LNG terminals DOE LNG export capacity limited Same as Baseline
slowed by Dept. of Energy approved i exports to a maximum of 6 bcfd by
approvals determined by market DOE/FERC approval
process

© Wood Mackenzie f"':'n“ﬂ/'-ﬂ b MaCkenZIE 18



SCENARIO DEFINITION

Regulatory constraints considered in each scenario (1 of 3)

Ozone Standards (EPA)

Enhanced Tank Car
Standards and Operational
Controls (PHMSA)

Methane emission
restrictions (EPA)

Refining sector technology
and performance standards
(EPA)

© Wood Mackenzie

Same as Baseline

Same as Baseline

Same as Baseline

Same as Baseline

Scenario

Policy / Reaulation Pro Oil and Natural Gas
y g Development Policies

Ground-level ozone limits
remain at 75ppb level

2014 standards for
transportation by rail of
flammable liquids are
retained

Air emissions regulations
which restrict methane
emissions are applied only
to new unconventional gas
wells

Current emissions
standards for hazardous air
pollutants from petroleum
refineries are retained

Recent and Proposed
Regulatory Constraints

Ground-level ozone limits
reduced to 65ppb

Implementation of finalized
rules for tighter standards
for transportation by rail of
flammable liquids

Extension of air emissions
regulations to include all
new and existing
(producing) wells

Implementation of proposed
amendments (40 CFR
Parts 60 and 63) to the
emission standards for
hazardous air pollutants for
petroleum refineries

l,, Mackenzie



SCENARIO DEFINITION

Regulatory constraints considered in each scenario (2 of 3)

Policy / Reaulation Pro Oil and Natural Gas
y g Development Policies

Renewable Fuel Standard
(EPA)

New definition of Waters of
the USA (EPA)

Methane emission
restrictions (EPA)

Hydraulic fracking standards
(BLM) - currently regulated
by states

* Volumes are below legislated targets.
© Wood Mackenzie

Same as Baseline

Same as Baseline

Same as Baseline

Same as Baseline

Blend composition of
biofuels in gasoline and
diesel remains constant
after 2015

No amendments to the
clean wateract-E PAOG s
current definition of the
Waters of the USA is
retained

Air emissions regulations
which restrict methane
emissions are applied only
to new unconventional gas
wells

Continuation of 2014 state
regulations which restrict,
but do not inhibit hydraulic
fracturing on Federal and

Indian lands

Scenario

Recent and Proposed
Regulatory Constraints

E15 grows to 50% of the
market by 2020 and 100%
by 2030,

biodiesel increases to 5%
of ULSD pool*

| mpl ement ati o
proposed introduction of the
06significant
to the definition of Waters of
the USA in the Clean Water
Act

Extension of air emissions
regulations to include all
new and existing
(producing) wells

| mpl ementati o
further regulation of
hydraulic fracturing on
Federal and Indian lands
(BLM i 43 CFR part 3160)

l,, Mackenzie =



SCENARIO DEFINITION

Regulatory constraints considered in each scenario (3 of 3)

Scenario

Policy / Reaulation Pro Oil and Natural Gas Recent and Proposed
y g Development Policies Regulatory Constraints

Offshore Well Control Rule Same as Baseline Continuation of current Implementation reforms to
(BSEE) regulations governing new blowout preventer
offshore oil and gas requirements, well design,
extraction control and monitoring in
accordance with BSEE
NPRM 2015
Sage grouse listed under Same as Baseline No additions to the current  Addition of the greater
Endangered Species Act list of endangered species sage-grouse to the list of
(FWS) and threatened wildlife endangered and threatened
wildlife
NEPA programmatic review Same as Baseline No changes to current Enforced use of
(CEQ) environmental permitting programmatic reviews for
requirements all proposed new oil and

gas developments in
accordance with the
Memorandum for Heads of
Federal Departments and
Agencies, dated December
18, 2014

© Wood Mackenzie ”"ﬂ “ MaCkenZIE 21



IMPACT OF POLICIES AND REGULATIONS

Pro development policies have been assessed for their enabling impact
on key industry parameters

Available Schedule Operator Costs markets

Increase Federal Permitting Rates

Onshore federal lands P

Gulf of Mexico P
New areas for exploration and development

Atlantic offshore

Pacific offshore

Eastern Gulf of Mexico

Alaska (ANWR, NPRA and offshore)

Remove restrictions in Federal Rockies

U U U UV TV U

Repeal New York State hydraulic fracturing
ban

Approve Canadian oil pipelines P
Repeal crude oil export ban P P

Market level of Condensate exports P

P
Market level of LNG exports

_ _ _ _ o _ v Enabling resource development X Inhibiting resource development
*Refer to the Appendix for a detailed overview of the various policies and regulations and implications.

© Wood Mackenzie e”ygm ‘ MaCI(enZIe 22



IMPACT OF POLICIES AND REGULATIONS

With new regulatory constraints inhibiting resource development and
resulting in schedule and cost implications

. . Reduces Acreage Increases Increases Increases
Policy Assumption .
Available Schedule Operator Costs Consumer costs
Emissions regulations

Ozone regulations (EPA) X

Methane emissions restrictions (EPA)

Refinery emissions restrictions and
measurements (EPA)

Definition of Waters of the USA (EPA)

Sage grouse listed under Endangered
Species Act (FWS)

Standards and technical regulations

X X X X

Hydraulic fracking standards on federal lands X
(BLM)

Blow out preventer design and testing

standards (BSEE)

NEPA programmatic reviews (CEQ) X X
Rail car tank standards (PHMSA) X

Renewable Fuel Standards (EPA) X

, ) ) , o ) v Enabling resource development X Inhibiting resource development
*Refer to the Appendix for a detailed overview of the various policies and regulations and implications.

© Wood Mackenzie e”ygm ‘ MaCI(enZIe 23
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METHODOLOGY OVERVIEW

Each US and Canada oil and gas source is grouped into gas plays, oil plays
and other sources, and is projected in three sequential models

Conceptual Overview of Supply Modelling Approach

Offshore & Alaska Model

Gas Model

Offshore and Alaska supplies
are driven by long-term oil price
due to its long cycle time nature

Wood Mackenzie forecasts

supply level by each field in

current western and eastern
Gulf of Mexico and Alaska

Wood Mackenzie developed a
model to project oil and gas
production in new areas with
reserves assumptions from
other studies

Gas plays are mostly shale gas
plays with economics driven by
Henry Hub (HH) gas price, e.g.
Marcellus, Barnett, Haynesville

Play level gas supply is
forecasted base
type curve, breakeven price,

well count, acreage, basis
assumptions

Gas model adjusts HH gas price
to balance North America gas
supply and demand, which
includes new LNG export
projects

Qan

Oil plays are mostly tight oil
plays with economics driven by
WTI oil price, e.g.
Bakken/Three Forks, Permian
unconventionals, Eagle Ford,
Niobrara

Play level oil supply is modeled
in the same methodology as
gas, based on assumed Brent
oil price outlook as defined in
Appendix Al

*Canadian oil supply is not forecasted in the model.
© Wood Mackenzie
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METHODOLOGY OVERVIEW

Wood Mackenzie employs a series of proprietary optimization models to
determine impacts of costs in the power sector on natural gas prices

lllustrative Approach to Making Maximum Use of 3 Party Studies

WM O ismtegrated
WMO6s Pr i " 0O&G Supply Model
WMOs Aur o pp_y
Model ADetermine
. Model
ADetermine : lowest cost
ADetermine least
lowest cost of Future coal- cost generation Power sector future gas
compliance via fired capacity St gas demand supply sources
L mix to meet
combination of to meet gas
: future power ‘
retrofit and demand in
demand

retirement power (and

. other sectors
Compliance costs from
NERA study

© Wood Mackenzie e”ygm MaCkenZIG 26
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PRO-DEVELOPMENT SCENARIO - POLICY ASSUMPTIONS

Wood Mackenzie has assessed the impact of a number of opportunities
where changes to Baseline could support US oil and gas production growth

Policy Assumption Pro-development Comments re pro-development

Current production areas

Onshore federal lands No changes to current BLM hydraulic fracking regulation

(
( X

Gulf of Mexico Permit and regulatory policies allow for faster development

New areas for expl. & devt.

Atlantic offshore Leasing, drilling and devt activity starts in 2016

Pacific offshore Leasing, drilling and devt activity starts in 2016

Eastern Gulf of Mexico Leasing, drilling and devt activity starts in 2016

Alaska Leasing, drilling and devt activity starts in 2016

0000

Federal Rockies Current regulatory hurdles removed in 2016

New York State Leasing, drilling and devt activity starts in 2016

Canadian oil pipelines KXL passed in 2016 - Canadian production grows faster

000

Crude oil exports Full liting of the export ban in 2016

Condensate exports Full lifting of the export ban in 2016

(

0000000000

LNG exports Faster permitting encourages >6 bcfd of LNG exports

cwenacienze (@) prohibited inhibited @) supported “rull & Mackenzie =

* More detailed assumptions provided in the Appendix.



METHODOLOGY OVERVIEW

Each regulatory constraint is assessed separately on its impact on
Investment timing, acreages, cost and upstream activity

Reduces
acreage
available

Increases
schedule

© Wood Mackenzie

Sage grouse listed under
Endangered Species Act (FWS)

Ozone regulations (EPA)
T Upstream

Definition of Waters of the USA
(EPA)

Hydraulic fracking standards on
federal lands (BLM)

Blow out preventer design and
testing standards (BSEE)

NEPA programmatic reviews (CEQ)
i Onshore

NEPA programmatic reviews (CEQ)
i Offshore

Blow out preventer design and
testing standards (BSEE)

Ozone regulations (EPA)
T Upstream

Ozone regulations (EPA)
i Midstream

Rail car tank standards (PHMSA)

Severely restricts potential acreage available for drilling in Colorado, Utah, and
Wyoming

Operators are unlikely to be able to buy credits from other industries in some
remote areas (e.g. West Texas, Oklahoma), effectively restricting acreage

Higher hydraulic fracking costs in some areas inhibit drilling, effectively
restricting available acreage

Inhibits ability to economically drill on federal lands, effectively restricting
available acreage

Lower development drilling for under development fields and probable
development fields, lower exploration drilling for all Yet-to-Find reserves

Onshore play reaching peak activity is delayed by 2 years

Current probable fields in Gulf of Mexico start-up are delayed by 2 years
Some otherwise attractive technical fields in Gulf of Mexico become
uneconomic to develop

Upstream companies either have to invest in mitigation equipment or buy
credit from other industries in the same area

Midstream companies have to invest in mitigation equipment, which results in
higher pipeline tariff for upstream operators

Higher transportation cost for Bakken/Three Forks plays

Mackenzie
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METHODOLOGY OVERVIEW

Wood Mackenzie used IMPLAN to assess potential economic impacts of
different activity, capex, and revenue levels throughout the energy value chain

Upstream Midstream Downstream

,; LTS

Wood Mackenzie proprietary data on
production revenues, opex and capex

1

Customized IMPLAN models

'+ 3 3
wo$ 3
Federal Tax

1

Employment GDP

© Wood Mackenzie

an

an

Wood Mackenziedbs propr
entered into models using the IMPLAN
framework. These US models cover all 50
states and are highly customized to reflect
Wood Mackenzieds indus
jobs, GDP and tax impacts are estimated

by state

The IMPLAN approach is the industry
standard for economic impact assessments

» Extensive datasets
» Customizable models
Modelling outputs are split into:

» Directi impacts from development
and production in upstream,
midstream and downstream

» Indirect T impacts from the supply
chain for the direct industries

» Induced i impacts from spending of
those employed directly and indirectly

I-H b Mackenzie 2
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SUPPLY IMPLICATIONS

Pro-development policies could increase oil production by 5.7 MMbbld* by
2035, while production loss from regulatory constraints peaks at 2 MMbbld

Oil Supply, Baseline, Pro-development Policies, Regulatory Constraints Scenarios

Access to new development

18 - @ 18 ~ areas could allow US oil

+5.71 production to continue to
i increase through 2035
2.16
o 1
2 27 \
1.80 -1.95 112
g 10 . [ ] 150 '1.02 g 10 T
: o2 .
% g - S g- Regulatory constraints could
restrict oil production to
6 - 6 near current level
4 47
2 1 2 1
0 0 . . . .
Base Base Pro- Reg. Base Pro- Reg. 2015 2020 2025 2030 2035
dev. Cons. dev. Cons.
2015 2025 2035
B Onshore US Lower 48 B Guif of Mexico — Baseline — Pro-development Regulatory constraints

I Offshore (East &West Coast) [ Alaska

*MMbbld is million barrels per day

© Wood Mackenzie C"L"gr'-ﬂ ‘ MaCkenZIG 31



SUPPLY IMPLICATIONS

Gas production growth in the future is expected to continued to be driven
by onshore lower 48 shale gas supply

Gas Supply, Pro-development Policies, Regulatory Constraints Scenarios

o - m 140 - | Us natural gas production is

+11.59 anticipated to grow in all
130 - 088 4B 130 1 scenarios
120 3.31 120 7
110
110
100 . i 100 7
90 a 90 =
80 A 80
* ©
Q o Anticipated coal-fired generation retirements
60 60 1 due to the proposed Ozone Rule are expected
50 - 50 A to increase demand for natural gas and
40 - partially offset potential production reductions
40 1 in the regulatory constrained scenario
30 A 30 4
20 A 20 4
10 10 -
0 0 T T T 1
Base Base Pro- Reg. Base Pro- Reg. 2015 2020 2025 2030 2035
dev. Cons. dev. Cons.
2015 2025 2035
B Onshore US Lower 48 B Guif of Mexico — Baseline — Pro-development = Regulatory constraints

I Offshore (East &West Coast) [ Alaska

*pbcfd is billion cubic feet per day

© Wood Mackenzie e"m’gy'-ﬂ 0 WOOd MaCI(enZ|e 32



SUPPLY IMPLICATIONS

Pro-development policies could increase NGL production by 0.3 MMbbld in
2035, while regulatory constraints could reduce NGLs by nearly 0.4 MMbbld

NGLs Supply, Pro-development Policies, Regulatory Constraints Scenarios

7.0 -

7.0 q

6.5 - 6.5 A

6.0 - 6.0

5.5 1 5.5 1 —

5.0 A 5.0 A

4.5 4.5 1 S
5 4.0 - o 40 7
g 2 35 A NGL production increases in all scenarios
S 351 % ' but by 2035 it is anticipated to be 6% higher
2 30 - 3.0 1 than the Baseline forecast with pro-

25 2.5 1 development policies or 7% lower with

20 - 20 4 regulatory constraints

1.5 A 15 -

1.0 A 1.0 A

0.5 - 0.5

0.0 0.0 T T T )

Base Base Pro- Reg. Base Pro- Reg. 2015 2020 2025 2030 2035
dev. Cons. dev. Cons.
2015 2025 2035
— Baseline = Pro-development —— Regulatory constraints

*MMbbld is million barrels per day
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SUPPLY IMPLICATIONS

Pro-development policies could increase production by 8.0 MMboed by 2035,
while production loss from regulatory constraints peaks at 3.4 MMboed

Combined Oil, Gas and NGLs Supply, Baseline, Pro-development, Regulatory constraints Scenarios

45 -

40 +2.81

35 A
30

25 A

MMbbld

20 A

15 ~

10 A

Base Base Pro- Reg.
dev. Cons.

2015 2025

*MMboed is million barrels of oil equivalent per day
© Wood Mackenzie

Base Pro- Reg.
dev. Cons.

2035

45 1

40 A

35 A

30 A
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SUPPLY IMPLICATIONS

To bring projected production onstream in new areas, significant
investment could be required for exploration and development expenditure

Upstream Capital Expenditures, Basline, Pro-development Policies, Regulatory Constraints Scenarios
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*Alaska upstream capex in the pro-development policies scenario includes the pipeline investments required to monetize the gas supply upside, and Alaska is not directly affected

by regulatory constraints specified in this study. oneray
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MIDSTREAM IMPLICATIONS

Midstream investment requirements are expected to be significantly
Impacted by the future regulatory environment

Midstream Sector Pro-development
policies

Crude oil pipelines

Natural gas pipelines

LNG export facilities

Storage

Gathering and
processing

Rail

© Wood Mackenzie

Includes Keystone XL and
Alberta Clipper plus all
pipeline projects in Wood
Mackenzie base case

Includes all projects in Wood
Mackenzie base case plus
required capacity to support
new production areas

Includes all announced
projects

Built as needed to support
production and transportation
growth

Built as needed to support
production growth

Same as Baseline

Includes pipeline projects in
Wood Mackenzie base case
that do not cross
international borders

Includes all announced
projects in Wood Mackenzie
base case

Includes only projects
currently approved

Built as needed to support
production and transportation
growth

Built as needed to support
production growth

PHMSAGs curren
for transportation by rail of
flammable liquids are

retained
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Regulatory constraints

Includes pipeline projects in
Wood Mackenzie base case
that do not cross international
borders

Excludes pipelines originating
in the midcontinent that are
no longer required

Same as Baseline

Built as needed