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Moved Blue/Green split to
represent buried pipe
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Welded ends — no flanges
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Actuator instead of
handwheel

Ball Valve instead of gate
valve
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WELCOME

Victor Gaglio
Senior Vice President & COO, Duke Energy Natural Gas Business Unit
Chairman, The INGAA Foundation



ANTITRUST COMPLIANCE GUIDELINES

In all Foundation activities, you must avoid any discussion or conduct that might violate the
antitrust laws or even raise an appearance of impropriety.

e Commitment

The INGAA Foundation and its member companies
are committed to full compliance with all laws and
regulations, and to maintaining the highest ethical
standards in the way we conduct our operations and
activities. Our commitment includes strict
compliance with federal and state antitrust laws,
which are designed to protect this country’s free
competitive economy.

* Responsibility for Compliance

Compliance with the antitrust laws 1s a serious
business. Antitrust violations may result in heavy fines
for corporations, and in fines and even imprisonment
for individuals. You bear the wultimate
responsibility for assuring that your actions and
the actions of any of those under your direction
comply with the antitrust laws.
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SAFETY MOMENT

Kevin Parker
Vice President, Health, Safety & Environment

Mears



A AUANTA SERVICES COMPANY

Hand Held
Grinder Safe

Kevin Parker, VP HSE




Non-Typical Project

&UANTA SERVICES COMPANY MEARS.NET



DeWalt Grinder

DEWALT

4-1/2* (115 mm) PADDLE SWITCH
SMALL ANGLE GRINDER

[ESMERILADORA ANGULAR
DE 115 mm (4-1/2 pulg) CON
INTERRUPTOR DE PALETA

PETITE MEULEUSE ANGULAIRE A
INTERRUPTEUR A PALETTE
DE 115 mm (4-1/2 po)

A DUANTA SERVICES COMPANY MEARS.NET



Shattered Grinding Cup
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Grinder and accessories

A DUANTA SERVICES COMPANY MEARS.NET



Preliminary Investigation/Lessons
Learned

* Task was not standard task for crew/employees

e Task and associated hazards not identified on JHA

* Different statements on where grinder cup came from

* Grinder and cup may have been improperly stored in tool truck

* Grinder cup not appropriate size or RPM for grinder size

A ADUANTA SERVICES COMPANY

MEARS.NET



Preliminary Investigation/Lessons Learned

* No handle, no guard in place
* Grinder cup not inspected

* Improper PPE — No gloves, face shield

A ®UANTA SERVICES COMPANY 15

MEARS.NET
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Preliminary Investigation/Lessons Learned

* Immediate leadership call across all locations to discuss incident and
preliminary findings.

* Direction from Senior Leadership to visit all crews to inspect grinders,
accessories, and proper PPE. Discuss incident.

* Checklist developed to share with all crews on proper grinder use.

* Incident information shared with leadership across all
divisions/companies.

* Lessons learned developed and shared.

e Re-evaluation of existing training pertaining to grinders

A DUANTA SERVICES COMPANY 16 MEARS.NET



Thank you

A DUANTA SERVICES COMPANY MEARS.NET
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PIPELINE SAFETY MANAGEMENT SYSTEMS
& THE ROLE OF SERVICE PROVIDERS

Mark Hereth
Managing Partner
Blacksmith Group / P-PIC



Pipeline Safety Management Systems:
The Role of Service Providers

INGAA Foundation Annual Meeting — November 1, 2019

Mark Hereth
The Blacksmith Group



What do we do on every job?

Job Brief
Overview of work to be conducted

Review hazards, abnormal
operating conditions

Review procedures

Do we have the right materials,
equipment and tools?

Questions, discussion
Commence work

After breaks . . . Has anything
changed . . . Modify as required

nnnnnnnnnnnnnnnn

wwwwwwwww

uuuuuuuuu

Tie to PSMS =

Employee/ Contractor Engagement

Application of Risk Management

- seek verbal confirmation

- Including depressurization and re-
pressurization

Use of Operational Controls

- walk down the job site reviewing job
package and drawings and work nearby

Use of Operational Controls
Employee/ Contractor Engagement

Use of Operational controls

Use of Management of Change, if significant
change has occurred



Objective:
Clearly See How Your Work is a Critical Part of an PSMS

Impact on Everyday Work




Example:
Field Applied Coating

- Foremen - ensure adherence to
procedures
- Quality Control
- Key control parameters
- Operational Controls

- Inspectors - evaluate quality
- Quality Assurance
- Safety Assurance

- Oversight — audit of quality
- Audit
- Safety Assurance

Field Applied Coatings Best Practices




Safety Assurance:
hree-Tiered Model — Defense In Depth

Quality Control (QC) Quality Assurance (QA) Audit
* QC evaluates quality outcomes * QA evaluates overall process - Audit samples Quality Assurance
within process (e.g. step level); outcomes (e.g. leak survey, plan and confirms adherence and
« Enables defects to be identified, Cathodic Protection, etc.) quality levels
corrected, and prevented in real-time | | « Establishes confidence that overall - Conducted after QC and QA have
« Embedded within process results achieve the desired level of completed their tasks

quality

Performed by process expert « Documentation review validates
Fix errors before completion » External to process adherence to procedures

» Performed by Quality / process

improvement expert
4 2
Process 3 Process Process ac Good Finished
Step 1 Step 2 Step 3 Product

Not|Good
Rework |€—
L J

lllustrative

Operational processes / procedures




Integrity Assessments:
In-Line Inspection

- |ILI Lead Tech and Analyst -
ensure adherence to
specifications

- Quality Control
- Key control parameters
- Operational Controls

- Operator - evaluate quality
- Excavations
- Quality Assurance
- Safety Assurance

- Oversight — audit of quality
- Safety Assurance

In-Line Inspection is a Process

Pipeline Integrity Management Program

$§ T 3 *

Basic Information Preliminary Report Field verification Final Report

Pipeline Repair
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Leadership Top Management

Management
- Adherence to specifications and procedures Recognized Leaders

- Stop work authority - pause
- Management of change

- Constant vigilance - take nothing for granted
- Ownership and pride



Essential Safety Management System Elements

Leadership and
Management Stakeholder Engagement Risk Management Operational Controls
Commitment

Incident Investigation,
Evaluation, and Lessons Safety Assurance

Emergency
Preparedness and
Response

Management Review and

Continuous Improvement
Learned P

Competence, Documentation and
Awareness, and Training Record Keeping

Safety Culture




Safety and Quality Are The Price of Entry . . . .

Thank you.
Mark Hereth

MLH@P-PIC.COM
713.294.6650

12
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EFFECTIVE MESSAGING &
COMMUNICATIONS STRATEGIES

Dr. Chris Kofinis, CEO, Park Street Strategies
Nichole Francis Reynolds, VP of Government & Public Affairs, INGAA
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BREAK

Please return in 15 minutes
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THE ROLE OF NATURAL GAS IN FUTURE
ENERGY SYSTEMS

Dr. Naomi Boness
Managing Director, Natural Gas Initiative
Stanford University



The Role of Natural Gas In
Future Energy Systems

Naomi L. Boness

Stanford University

Managing Director, Natural Gas Initiative P

INGAA Foundation Annual Meeting
November 1, 2019

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy



Stanford Natural Gas Initiative (NGI)

Natural gas research to unlock social, economic and environmental potential

A collaboration of more than 40 Stanford research groups drawn from
engineering, science, policy, politics, and business disciplines and a
consortium of industry partners

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy



NG| Members

Sustaining Members
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Stanford Natural Gas Initiative (NGI)

Natural Gas

Research &) Innovation

Mission: Generate the
knowledge needed to use
natural gas to its greatest

social, economic, and

environmental benefit.

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy
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The Need to Decarbonize the Energy System is Beyond Dispute

Overwhelming Scientific Evidence

+2%lyr
4500 : '
66%
40001  g°C ¢
3500 90% - 0%/
3000 - « The red shaded areas are the chance

- —4%/ : )
s of exceeding different temperatures

above pre-industrial levels using the
cumulative emissions concept

2500+

Cumulative CO. emissions (Gt CO,)

2000 1
1500 A « Source: Jackson et al 2015b; Global
Carbon Budget 2015
1000 -
0 3]

1960 1980 2000 2020 2040 2060 2080

The Good News: To Limit Warming to ~2°C, About 4% per Year
Reductions in Emissions Will be Needed

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy


https://www.nae.edu/File.aspx?id=141625
http://www.globalcarbonproject.org/carbonbudget/

The Need to Decarbonize the Energy System is Beyond Dispute

Overwhelming Scientific Evidence
Overwhelming Observational Evidence

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy



The Need to Decarbonize the Energy System is Beyond Dispute

Overwhelming Scientific Evidence
Overwhelming Observational Evidence
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This Is Not Normal': Record-Smashing European Heat
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The Need to Decarbonize the Energy System is Beyond Dispute

Overwhelming Scientific Evidence
Overwhelming Observational Evidence
Overwhelming Global Engagement

Santiago, Chile "}"" T W
September 20, 2019

_ﬁ’ ‘
6 Million People Worldwide

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy



The Need to Decarbonize the Energy System is Beyond Dispute

Overwhelming Scientific Evidence

Overwhelming Observational Evidence

Overwhelming Global Engagement
Overwhelming Business Opportunities

$3 Trillion public investment in
renewable energy (over half of
new energy investments are for
renewables)

E Climate change laws and policies
have doubled in the past 5 years

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy



The World Needs Energy - Energy Access Correlates Strongly

With Economic Development
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Annual energy use per capita

The height of hypocrisy is to
deny energy and the
aspiration of economic growth
to developing countries
because of our current
decarbonization goals
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and Precourt Institute for Energy

Global Energy and Environment Challenge

10 billion
8 billion
6 billion
4 billion
2 billion

0

The World in 2050

WORLD POPULATION

Economy
PROJECTION

National
Security

From United Nations Department of Economic and

Sacial Affairs 2010 EnVl ron ment
~ 9 Billion People

How Will We Provide Almost Twice As Much Accessible,
Affordable, and Secure Energy, While Protecting the Planet?

Stanford | NATURAL GAS INITIATIVE

School of Earth, Energy & Environmental Sciences



Natural Gas In the Era of Decarbonization

« The Unconventional Revolution, and the “New Global Abundance” of Natural
Gas, Provide Immediate Opportunities for Decarbonization of the Electrical
Power Sector Through Fuel Switching in Many Countries Around the World

« Natural Gas and Natural Gas Liquids Are Needed to Provide a Thermal Fuel
for the Developing World

« Natural Gas Will Continue to be a Critical Component of Energy Systems in
Rapidly Decarbonizing Economies (Such as California) for Decades to
Come

« The OIl and Gas Industry Must Play a Major Role in Achieving the CO,
Emission Reductions Needed to Meet the Objectives of the Paris Accords

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmenta | Sciences
and Precourt Institute for Energy



Global Natural Gas ~ 200 Years of Supply

GLO BAL SHALE GAS BAS'NS . Top reserve holders 200 - In trillion cubic metres
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The Unconventional Revolution

U.S. Gas

U.S. Ol
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Energy in 2040
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Fuel Switching Works!

The Unconventional Gas Revolution 35000 6.5
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Switching From Coal to Natural Gas in the U.S.

US Coal Production Avoided CO, Emissions
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Critical Need to Limit Future CO, Emissions from Coal

Energy-related CO, emissions World Historical and Projected Coal Production
Billion tonnes (Million Metric Tons, 1950-2050)
40 10000
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30 _ _
m China ~300 Gigawatts of Coal Generation
6000 = India Capacity Under Construction in Asia
Non-OECD mUS
20 m Australia .
= Indonesia Coal provides ~38% of global power,
4000 Russia but generates ~75% of emissions
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m Rest of the World
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How Do we Make Natural Gas (LNG) Cheaper Than Coal?

Even a Low Price on Carbon Works!

r »
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OIl and Gas In the Era of Decarbonization

 The Unconventional Revolution, and the “New Global Abundance” of Natural
Gas, Provide Immediate Opportunities for Decarbonization of the Electrical
Power Sector Through Fuel Switching in Many Countries Around the World

 Natural Gas and Natural Gas Liquids Are Needed to Provide a Thermal
Fuel for the Developing World

« Natural Gas Will Continue to be a Critical Component of Energy Systems in
Rapidly Decarbonizing Economies (Such as California) for Decades to
Come

* The OIl and Gas Industry Must Play a Major Role in Achieving the CO,
Emission Reductions Needed to Meet the Objectives of the Paris Accords

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy



Energy Poverty is a Reality for Billions of People Every Day

Stanford | NATURAL GAS INITIATIVE
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Large Scale and Reliable Sources Of Energy Are Needed

for Economic Development

2

1.5
Q
o
)
)

Q. 1
c
9
o

0.5

0

2000 2004 2008 2012 2016
Sub-Saharan Africa India @ Southeast Asia @ Other Developing Asia @ China

@ Other developing economies

Source: IEA World Energy Outlook, 2017

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy



Acute Need for a Thermal Fuel

2.8 Billion People Require a 3

Clean Thermal Fuel for Cooking and Heating
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Acute Need for a Thermal Fuel

4 Million Deaths per Year
Caused by Indoor Air Pollution*

*More than AIDS, Malaria and
Tuberculosis Combined

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy



Progress Comes In Many Shapes and Sizes

0_

PAYGO ENERGY

There are >3 Billion Potential
Customers in the Developing
World for Natural Gas and
Natural Gas Liquids

Stanford | NATURAL GAS INITIATIVE
School of Earth, Energy & Environmental Sciences
and Precourt Institute for Energy



OIl and Gas In the Era of Decarbonization

 The Unconventional Revolution, and the “New Global Abundance” of Natural
Gas, Provide Immediate Opportunities for Decarbonization of the Electrical
Power Sector Through Fuel Switching in Many Countries Around the World

« Natural Gas and Natural Gas Liquids Are Needed to Provide a Thermal Fuel
for the Developing World

« Natural Gas Will Continue to be a Critical Component of Energy
Systems in Rapidly Decarbonizing Economies (Such as California) for
Decades to Come

* The OIl and Gas Industry Must Play a Major Role in Achieving the CO,
Emission Reductions Needed to Meet the Objectives of the Paris Accords

Stanford | NATURAL GAS INITIATIVE
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ENERGY FUTURES

— INITIATIVE —
AB 32 SB 1383 =i B
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Courtesy Energy Futures Initiative
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ENERGY FUTURES
— INITIATIVE —
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organic waste | Economy-wide

& net negative
emissions thereafter

HG emissions 80%

! below 1990 levels
- e == SB 1383

! conomy-wide Reduce |ncthane
] GHG emissions & HFCs £0% and
! 40% below black camon 50%
1

1990 levels

1 I | I ]
: : - = SB '50 ! :
60% renewables Double energy

! for electricity ! efficigncy !

! I SB 100 E.O. B-16-12

1 i | 100% zero-carbon Transportation sector
! E.0.B-4818 Y | = Low chrborguel &1 GHG emissions 80%

E.O. B-16-12 5 million ZEVs Standard below 1990 levels
1.5 million Carbod intensity o
ZEVs

gasolipe reduced
16.8%, diesel 14.9%,

and je] fuel 10.1%

below fou levels*

| Courtesy Energy Futures Initiative

YEFI calculaied the LCFS reductions
percentages using the carbon intensily levels
for gasaline, diesel, and jet fuel from 2011-
2030 as specified in 17 CCR § 95480-95497

—
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ENERGY FUTURES
— INITIATIVE —

“I think you should be more explicit here in step two.”
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Timeline of Key California Policies for GHG Reductions

E.O. B-55-18
I P e E.O. §-3-06
I carbon neutralty ECOI]UH’]y-\NIUe

& net negative

HG emissions 80%

l emissions thereafer bl 1560 livels
383 !
Incthane I
0% and i
on 50% i
|13 levels | 1

]
i
i
1
E.O. B-16-12
100% zero-carbon Transportation sector
il electricity GHG emissions 80%

below 1990 levels

e feduced YEF caloulaied the LCFS reductions
iesel 14.9%, percentages using the carbon intensily levels
Ifuel 10.1% for gasaline, diesel, and jet fuel from 2011-
fOll levels* 2030 as specified in 17 CCR § 95480-95497
| Courtesy Energy Futures Initiative



{‘) Identified Emissions Reduction Potential of Sector-

e NTATIvE gl Specific Pathways for Meeting the 2030 Targets

GHG Emissions (MMTCO.e)
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50 40 55
I 3s 30 e I I I I I 43 43 ., 31
5 14
I I i O I I I I
, § 2 8 % 2 § P e Lok § 5§ § ¢ 8 ¢ =
£ 8. ¢ T 2883 ¢ £33z 23 2
E 2 28 & B s B N e B 8 8§ T 8 2 =@ 0
= = BB g Tt 2 2 g g 2 & & 2 S & E 2
8 B 5 B S’: T T - I 8 o s 2 w e
(‘_.2 N o) T 3 § & 9 % 3 .2 8
g 32 & 2 3 5 €2 :% 8 k
8§ £ 8§ g B e 3 3 :
i & © 2 = ¥ s g
g &) ® é’ > -
@ § .
Electricity Transportation Industry Buildings Agriculture

Stanford | NATURAL G e
School of Earth, Energy & Envir  COUrtesy Energy Futures Initiative

and Precourt Institute for Energy



oy
< ’

% of Total CO2e Emissions by Sector, 2016

ENERGY FUTURES
— INITIATIVE —

T tation: 39 T
Industry: 23% fansportation: 997 Electricity: 16%
Rest of
25997
Rest of Econormy 61%
3?2? ’? muo;;;:;nomy
84%
Buildings: 9% Agriculture: 8%
Restof Economy Rest of Economy
390.0 3955
90.8% 92%

Source: EFl using data
from CARB

Courtesy Melanie Kenderdine
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ENERGY FUTURES

— INITIATIVE —
AB 32 SB 1383 =i Bl
Economy-wide 75% reduction of Economy-wldg E.O. S-3-06
GHG emissions organic waste CRIDON TWRKINLY Economy-wide
equal to 1990 disposed in landfills &Nt tagauve HG emissions 80%
levels from 2014 levels CNESSIONS Maronties helow 1990 levels

Reduce methane
& HFCs 40% and
black carbon 50%

conomy-wide
GHG emissions
40% below
1990 levels

I 0 1 I 1
1 i 1 i B5260 1 i
' ' ' 60% renewables Double energy '
' I ! for electricity efficiency !
! 1 ] SB 100 E.O. B-16-12
SB 1383 i 100% zero-carbon Transportation sector
50% reduction of SB 1275 1 electricity GHG emissions 80%

uel

below 1990 levels

organic waste One million zero-

E.O.B-16-12 § 5 miljion ZEVs Standard

disposed in emission vehicles 1.5 million Carbon intensity o
landfills from 2014 (ZEVs) or near- ZEVs gasoline reduced
levels ZEVs B *EFI calculaied the LCFS reductions
16.8%, diesel 14.9%, percentages using the carbon intensily levels
and jet fuel 10.1% for gasoline, diesei, and jet fuel from 2011-

7 CCR § 95480-95497

Five million ZEVs Will Requires Doubling
CA Electrical Energy Supply

Stanford | NATURAL G e
School of Earth, Energy & Envir  COUrtesy Energy Futures Initiative

and Precourt Institute for Energy



25
O

ENERGY FUTURES
— INITIATIVE —

AB 32
Economy-wide
GHG emissions

equal to 1990
levels

SB 1383
50% reduction of
organic waste

SB 1275
One million zero-

disposed in emission vehicles
landfills from 2014 (ZEVs) or near-
levels ZEVs
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75% reduction of
organic waste
disposed in landfills

from 2014 levels

Timeline of Key California Policies for GHG Reductions

E.O, B-55-18
Economy-wide
carbon neutrality
& net negative
emissions thereafter

SB 1383

E.O, S-3-06
Economy-wide
HG emissions 80%

below 1990 levels

Reduce methane
& HFCs 40% and
black carbon 50%

conomy-wide
GHG emissions
40% below
1990 levels

w= ws SB 350
60% renewables Double energy
for electricity efficiency

SB 100
100% zero-carbon
electricity

E.O. B-16-12
ransportation sector
GHG emissions 80%
below 1990 levels

uel

E.0.B-16-12 § 5 mjjlion ZEVs Standard
1.5 million Carbon intensity o
ZEVs gasoline reduced
16.8%, diesel 14.9%,

and jet fuel 10.1%

Fifteen million ZEVs Will Requires Quadrupling
CA Electrical Energy Supply — Hydrogen for HDV’s?

YEFI calculmed thefl CFS reductions
percentages using (€ carbon intensily levels
for gasaline, dicgll, and jet fuel from 2011-




Significant Global H2 Demand to Achieve Net Zero Emissions

THE FUTURE OF TRANSPORT ENERGY

Size ofthe pieindicates
the energy required in H2

terms of hydroc arbons

based on passenger and -
fraight kilometres. ﬁ w" x
L
Rail Ship Air
5 Elfvear 19E)/ year 30 Bl fvear

B Hydrocarbons H2

B Hydrogen ﬂ E

Electricity
H2
Wind (Sail)
Road - passenger Road - freight
Source: Shell anolyss &4 Bl vear &7 Bl year
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Natural Gas and the H, Economy

Carbon-Free

En
e & aiih STORAGE & TRANSPORT UTILIZATION

High Pressure Petrochemicals
h quefaction H, Fertilizers
Metal Hydride
sz i 7
. Ammonia/ Ry rocarbons

-

PRODUCTION

Electricity for grid

CO, utilization

02
Thermochemical _ Commodity Chemical
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OIl and Gas In the Era of Decarbonization

 The Unconventional Revolution, and the “New Global Abundance” of Natural
Gas, Provide Immediate Opportunities for Decarbonization of the Electrical
Power Sector Through Fuel Switching in Many Countries Around the World

« Natural Gas and Natural Gas Liquids Are Needed to Provide a Thermal Fuel
for the Developing World

« Natural Gas Will Continue to be a Critical Component of Energy Systems in

Rapidly Decarbonizing Economies (Such as California) for Decades to
Come

« The Oil and Gas Industry Must Play a Major Role in Achieving the CO,
Emission Reductions Needed to Meet the Objectives of the Paris
Accords
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Energy (and GHG Emissions) in 2040

20 r mRenewables |
« Qil and coal remain approximately constant, | Hydro
new energy from natural gas and renewables | Low® | @ !
m Gas = =
» Similar Estimates from Other Major Ol Oil -1 I
Companies; U.S. Dept. of Energy (EIA); and 10 + I I
International Energy Agency (IEA) - i II I I
« Between now and 2040, without CCS, CO,, ° B = l ] I
emissions will continue to increase (but at a - ‘
slower rate) 0
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Oil and Gas Climate Initiative (OGCI)

OGCI is a voluntary CEO-led initiative taking practical actions on
A catalyst for e S e

climate change. OGCI members leverage our collective strength to

Cha nge lower carbon footprints of energy, industry, transportation value

chains via engagements, policies, investments and deployment.

8 . e’
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Carbon Capture and Storage Requirements

GtCO, captured and stored, 2DS (per year)
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Many Options for Geologic Storage of CO,

Overview of Geological Storage Options Produced oil or gas

1 Depleted oil and gas reservoirs . Injected CO,
2 Use of CO, in enhanced oil and gas recovery ERETRINEENE  Stored CO
3 Deep saline formations — (a) offshore (b) onshore gﬁ: MM :
4 Use of CO, in enhanced coal bed methane recovery

IPCC (2005)
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450 — Tax Credits

 US Federal Tax credit available since 2008 linked to the installation and use
of carbon capture equipment that directly removes CO, from the atmosphere

The “Bipartisan Budget Act of 2018” Increased the credit amount:
* From $20/to to $50/ton for geologic storage
* From $10/ton to $35/ton for EOR or if used in products
Qualified facilities must begin construction by January 1, 2024
Credit is avallable for 12 years after start up
Treasury working to finalize guidance for project developers

~60 million metric tons claimed as of May 2018, but only ~6 million of those
tons were sequestered using approved regqulations to demonstrate secure
storage (~$2B)
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Global Methane Emissions from Oil and Gas Operations

100

Historical sustainable Development scenario  ®  Methane emissions from the
oil and gas sector account for
80 6% of global energy sector

GHG emissions.

« Further innovation is needed
both to increase
understanding of emissions
levels and to help reduce the
cost of emissions mitigation
strategies such as leak
detection and repair.
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Methane Emissions Research

Quantifying the Scale and Impact:
A.R. Brandt, et al., Science, 2014

Official inventories consistently
underestimate actual CH, emissions

A small number of “super-emitters” are
responsible for a large fraction of
leakage

Assessments using 100-year impact
Indicators show system-wide leakage is
unlikely to be large enough to negate
climate benefits of coal-to-Natural Gas
substitution.

Designing and Testing Mitigation and

Detection Technologies:
Ravikumar, et al., Elem Sci Anth, 2019

A drone sniffs for methane leaks in the Mobile Monitoring
Challenge at the test site in Colorado.
(Image credit: Sean Boggs/Environmental Defense Fund)



MethaneSAT

« Environmental Defense Fund project
with the goal of cutting methane
emissions 45 percent by 2025

« Utilizes spectrometer technology
currently deployed on aircraft to
measure the absorption of reflected
sunlight by methane molecules

« Detection capabilities suitable for
flaring and large leaks

« Launch planned for 2022
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Natural Gas as a Reliable Energy Backup for Renewables

110 Generation
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The OIl & Gas Industry of the Future
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AFTERNOON OPTIONAL ACTIVITIES

Newport Harbor & Duffy Boat Sightseeing
Tour

Meet in the Lobby, Bus departs promptly at noon

Golf Tournament

} Monarch Beach Golf Links Golf Course
Shotgun Start at 12:30 pm




EVENING ACTIVITIES

Reception Y
Pacific Lawn | 6:30 pmr

30" Anniversary INGAA Foundation Dinner

v 7 Pacific Ballroom | 7:30 pm | ege
T TN Z -\
AR\
e S : K
1 \"- The INGAA
Foundation, Inc.
30 YEARS OF EXCELLENCE




