
From:      Francisco De La Chesnaye
Sent:       Fri, 21 Apr 2023 20:13:26 +0000
To:                        Iyer, Gokul; Edmonds, James A (Jae); Binsted, Matthew; Wolfram, Paul; 
Whitman, Peter C; Daniel Hatchell; Riera, Jefferson; Jose Bosch; Skone, Timothy; Michael Blackhurst
Cc:                        Curry, Thomas; Yarlagadda, Brinda; Sweeney, Amy; Harker-Steele, Amanda J 
(NETL); Robert Wallace; Agboola, Ajoke; Jamieson, Matthew B.
Subject:                [EXTERNAL] FECM LNG Export Project Coordination
Attachments:                   LNG_Meeting_20230421.pdf
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All, 

Many thanks for very productive and collaborative meetings today. 

Please find attached the slides we went over today.   

For GCAM and NEMS coordination, next week OnLocation has the following available times:

Monday: 10 am to 2 pm 
Tuesday: 11:30 am to 1 pm, and 2:30 to 5 pm.  

GCAM and LCA Teams, please let us know when is good for you and then we’ll confirm with meeting 
invitation 

Best, Paco   

Francisco De La Chesnaye  |  Vice President
m:   |  onlocationinc.com 

The information contained in this message may be privileged, private and protected from disclosure. If the reader of this message is not the 
intended
recipient, or an employee or agent responsible for delivering this message to the intended recipient, you are hereby notified that any 
dissemination,
distribution or copying of this communication is strictly prohibited. If you have received this message in error, please notify us immediately by 
replying
to the message. 

********************************************************************
This message does not originate from a known Department of Energy email system.
Use caution if this message contains attachments, links or requests for information.
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Key issues / items to consider
• Align on natural gas and oil prices between NEMS and GCAM
• Between scenarios 3 to 5, try to find high and low demands (maybe don’t need low bc #1?)
• Need to align in IRA assumption across GCAM, AEO 23, and FECM-NEMS (FECM acknowledge/onfirm IRA implementation)
• Align on tech assumption on #5 with GCAM and FECM-NEMS 
• Careful coordination and consideration on #6 between GCAM and FECM-NEMS (H2, DAC, non-NEMS GHGs, others?)

Scenarios / Model Runs
LNG Export

Limit or Outcome
(Bcf/d)

Global GCAM
(Benchmark to 
AEO 22 or 23?)

AEO 23 NEMS FECM-NEMS
AEO 22 Low Econ

1. Existing Capacity including existing 
Policies and Measures

24.19 Bcf/d constraint
Same 27.34 Bcf/d, 

endogenous 24.19 Bcf/d constraint

2. Remove U.S. LNG Export Capacity 
Constraint:

Determined by GCAM 
market response Yes Input from GCAM Input from GCAM

3. Sensitivity: High Global Demand 
(Econ and Pop growth)

same
Yes Input from GCAM Input from GCAM

4. Sensitivity: Energy Security related –
EU, Russia, Qatar 

Same
Yes Input from GCAM Input from GCAM

5. Sensitivity: Technology related 
(Renewables, low-emitting energy)

same
Yes Input from GCAM Input from GCAM

6. Energy Transition: U.S. to Net-Zero, 
Developed Country Pledges, etc.   

Alignment among 
models

Define target 
globally (1.5 or 2) 
and US Net Zero

NA Yes w/ updated FECM 
not EMF37
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Schedule
Complete for Internal DOE Review by Mid July
Final Inter-agency Review by End Aug
Final Report by End Sep

PPNL and OL Teams
weeks w/o Modeling efforts Report Writing 

1 4/17/2023Decide on scenarios and align on key variables
2 4/24/2023GCAM and NEMS (AEO23 & FECM) coordination D: Introduction and Scenario Design
3 5/1/2023GCAM Run on Sce 1 to 6

4 5/8/2023GCAM Run on Sce 1 to 6 and Review D: Study Methodology & Key Assumptions
5 5/15/2023PNNL pass results to OL and start NEMS runs D: International GHG Outcomes
6 5/22/2023NEMS Runs on Sce 1 - 6 
7 5/29/2023NEMS Runs on Sce 1 - 6 
8 6/5/2023NEMS Runs on Sce 1 - 6 D: U.S. Natural Gas Market Results
9 6/12/2023Review and comparison of NEMS and GCAM results D: U.S. GHG Outcomes & Econ??

10 6/19/2023Review and comparison of NEMS and GCAM results
11 6/26/2023Possible model adjustments and new runs
12 7/3/2023Possible model adjustments and new runs
13 7/10/2023GCAM and NEMS Final Results Final Drafts
14 7/17/2023

Appendices and Data Annexes 
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Extra Slides
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FECM-NEMS 22: Details of IRA Implementation
FECM-NEMS IRA Scenario

Power Sector Clean electricity tax credits (5X w/ no 
bonus credits) thru 2050; Zero Emission 
Nuclear Credits; USDA rural coop 
programs

Buildings Sector Renewable tax credits (5X w/ no bonus); 
shell and appliance tax credits and 
subsidies; EPA GHG Reduction Fund

Industrial Sector Various manufacturing credits for CCS, 
steel, cement, and other GHG reductions 

Transportation 
Sector

LDV tax credits (30D); commercial clean 
vehicle credits; and USPS clean fleets

Fuels Production Hydrogen tax credits; biofuels tax credits; 
Clean Fuel Production Tech-neutral credit 

45Q Sequestration 
Credits

Implemented for EOR, saline, and direct 
air capture (5X credit)

Other Increased royalty rates for oil/gas 
production

FECM-NEMS IRA Scenario
Macroeconomic Growth AEO22 Low Economic Growth

Technology Assumptions-
Renewables

NREL ATB Moderate case for initial 
costs, then endogenous learning

Technology Assumptions-
Carbon Capture

NREL ATB Moderate case for initial 
costs, then endogenous learning; 95% 
capture

Technology Assumptions-
Electric Vehicles

ANL Low (BAU) case for LDV EV costs, 
CARB costs for electric/fuel cell trucks

Light-Duty Vehicle EPA 
and CAFE Standards

Updated EPA and NHTSA standards 
thru 2026

State ZEV Mandates Pre-existing programs, but not 
Advanced Clean Cars II (100% targets)

BIL Funding for Carbon 
Capture Demos, 

Transport, and Storage

Includes funding for both power and 
industrial carbon capture, and for CO2
pipelines and saline injection

BIL Funding for Advanced 
Nuclear Demos 

Two 330MW SMR plants (WA, WY)
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Baseline Scenario Assumptions

Two IRA baseline scenarios to consider:

1. OP-NEMS Moderate IRA scenario
• Based on the AEO2022 low economic growth case
• Includes a mix of IRA and non-IRA assumptions including updated technology costs and 

transportation policies as well as additional provisions from the Bipartisan Infrastructure Law
• OP-NEMS includes all FECM-NEMS model enhancements except for the hydrogen market module

2. FECM-NEMS IRA scenario
• Based on the AEO2022 low economic growth case
• Includes most of the OP-NEMS IRA and non-IRA assumptions except for differences in IRA bonus tax 

credits and technology costs
• FECM-NEMS includes a new hydrogen market module that is not included in OP-NEMS

Both scenarios should be available by mid-April.
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IRA Scenario Non-IRA Assumptions
OP-NEMS Moderate IRA Scenario FECM-NEMS IRA Scenario

Macroeconomic Growth AEO22 Low Economic Growth AEO22 Low Economic Growth

Technology Assumptions-
Renewables

NREL ATB Moderate case costs for all 
projection years

NREL ATB Moderate case for initial costs, 
then endogenous learning

Technology Assumptions-
Carbon Capture

FECM assumptions for initial costs, then 
endogenous learning; 95% capture

NREL ATB Moderate case for initial costs, 
then endogenous learning; 95% capture

Technology Assumptions-
Electric Vehicles

ANL Low (BAU) case for LDV EV costs, EIA 
EV costs but higher MPGs for EV trucks

ANL Low (BAU) case for LDV EV costs, 
CARB costs for electric/fuel cell trucks

Light-Duty Vehicle EPA and 
CAFE Standards

Updated EPA and NHTSA standards thru 
2026

Same

State ZEV Mandates Pre-existing programs, but not Advanced 
Clean Cars II (100% targets)

Same

BIL Funding for Carbon 
Capture Demos, Transport, 

and Storage

Includes funding for both power and 
industrial carbon capture, and for CO2
pipelines and saline injection

Same

BIL Funding for Advanced 
Nuclear Demos 

Two 330MW SMR plants (WA, WY) Same
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IRA Scenario IRA Assumptions
OP-NEMS Moderate IRA Scenario FECM-NEMS IRA Scenario

Power Sector Clean electricity tax credits (5X w/ 10% bonus 
credits) thru 2050; Zero Emission Nuclear 
Credits; USDA rural coop programs

Clean electricity tax credits (5X w/ no bonus 
credits) thru 2050; Zero Emission Nuclear 
Credits; USDA rural coop programs

Buildings Sector Renewable tax credits (5X w/ 10% bonus);
shell and appliance tax credits and subsidies; 
EPA GHG Reduction Fund

Renewable tax credits (5X w/ no bonus); shell 
and appliance tax credits and subsidies; EPA 
GHG Reduction Fund

Industrial Sector Various manufacturing credits for CCS, steel, 
cement, and other GHG reductions 

Same

Transportation Sector LDV tax credits (30D); commercial clean 
vehicle credits; and USPS clean fleets

Same

Fuels Production Hydrogen tax credits; biofuels tax credits; 
Clean Fuel Production Tech-neutral credit 

Same

45Q Sequestration Credits Implemented for EOR, saline, and direct air 
capture (5X credit)

Same

Other Increased royalty rates for oil/gas production Same













From:      Peter Whitman
Sent:       Mon, 27 Mar 2023 12:14:46 +0000
To:                        Binsted, Matthew; Francisco De La Chesnaye; Iyer, Gokul; Edmonds, James A 
(Jae); Wolfram, Paul; Daniel Hatchell; Riera, Jefferson; Jose Bosch
Cc:                        Skone, Timothy; Curry, Thomas; Yarlagadda, Brinda; Sweeney, Amy; Harker-
Steele, Amanda J (NETL); Robert Wallace; Agboola, Ajoke
Subject:                [EXTERNAL] RE: FECM LNG Export Project Coordination
Attachments:                   LNG_Meeting_20230324.pdf

DRAFT*DELIBERATIVE*PRE-DECISIONAL

Enclosed is the slide deck we presented on Friday. I have also added it to the repository. 

Thank you. 

Peter Whitman  |  Associate Director
ph: 703.988.5927  |  ext: 307  |  m:   |  onlocationinc.com 

The information contained in this message may be privileged, private and protected from disclosure. If the reader of this message is not the 
intended
recipient, or an employee or agent responsible for delivering this message to the intended recipient, you are hereby notified that any 
dissemination,
distribution or copying of this communication is strictly prohibited. If you have received this message in error, please notify us immediately by 
replying
to the message. 

From: Binsted, Matthew T <matthew.binsted@pnnl.gov> 
Sent: Friday, March 24, 2023 12:08 PM
To: Francisco De La Chesnaye <francisco.delachesnaye@onlocationinc.com>; Iyer, Gokul C 
<Gokul.Iyer@pnnl.gov>; Edmonds, James A (Jae) <jae@pnnl.gov>; Wolfram, Paul 
<paul.wolfram@pnnl.gov>; Peter Whitman <peter.whitman@onlocationinc.com>; Daniel Hatchell 
<daniel.hatchell@onlocationinc.com>; Jefferson Riera <jefferson.riera@onlocationinc.com>; Jose Bosch 
<jose.bosch@onlocationinc.com>
Cc: Skone, Timothy <timothy.skone@hq.doe.gov>; Curry, Thomas <thomas.curry@hq.doe.gov>; 
Yarlagadda, Brinda N <brinda.yarlagadda@pnnl.gov>; Sweeney, Amy <amy.sweeney@hq.doe.gov>; 
Harker-Steele, Amanda (NETL) <amanda.harkersteele@netl.doe.gov>; Robert Wallace 
<robert.wallace@keylogic.com>; Agboola, Ajoke <ajoke.agboola@hq.doe.gov>
Subject: RE: FECM LNG Export Project Coordination 

Some people who received this message don't often get email from matthew.binsted@pnnl.gov. Learn why this 
is important
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[EXTERNAL EMAIL] This email originated from outside of the organization. Do not click 
links or open attachments unless you recognize the sender and know the content is safe. If 
you are unsure and require assistance, Contact Technical Support at support@keylogic.com.

DRAFT - DELIBERATIVE 
 
Hi team, 
 
Attached please find the slides we shared during today’s meeting.  Any additional feedback is very much 
appreciated. 
 
Best,
 
Matthew 
 
 
 
********************************************************************
This message does not originate from a known Department of Energy email system.
Use caution if this message contains attachments, links or requests for information.

********************************************************************
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Liquefied natural gas exports drive production; domestic 
consumption remains stable
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Data source: U.S. Energy Information Administration, Annual Energy Outlook 2023 (AEO2023)
Note: Shaded regions represent maximum and minimum values for each projection year across the AEO2023 Reference case and side cases. 
ZTC=Zero-Carbon Technology Cost
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Upcoming AEO2023 Issues in Focus

• Liquefied Natural Gas (LNG) 
Issues in Focus coming next 
month

– High LNG Price case

– Low LNG Price case

– Fast Builds + High LNG Price case
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Energy: Natural Gas and Petroleum Systems

CO2 in FECM-NEMS 
(MMT)

CO2 in GHG Inventory 
(MMT)

CH4 from FECM-NEMS 
(MMT CO2 eq.)

CH4 from GHG Inventory 
(MMT CO2 eq.)

Natural Gas Systems 0 35.4 156.9 164.9

Petroleum Systems 0 30.2 0 40.2

Emissions factors applied to natural gas 
production and transportation flows

2.8% decline rate in emissions per year

Region Emissions Factor (million tonnes CH4 per TCF)
East 0.050882513
Gulf Coast 0.147759087
Midcontinent 0.238547247
Southwest 0.168243417
Rocky Mountains 0.190587902
Northern Great Plains 0.201014497
West Coast 0.146940773
Gulf Coast 0.034954569
Pacific 0.034572237
Atlantic 0.034572237
Alaska 0.133780579
National Average for Transportation 0.028885181
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Industry Emissions

Cement and lime production process emissions calculated with an emissions factor
• 0.5-0.51 tonnes CO2 / tonnes clinker
• Additional emissions factors for lime production: 

• 545.28 tonnes CO2 / kilotonne coal
• 496.71 tonnes CO2 / kilotonne heavy fuel oil
• 297.7 tonnes CO2 / kilotonne natural gas

Iron, steel, and metallurgical coke production process emissions accounted for with the “combustion” of 
metallurgical coal
• 93.83 MMT CO2 / Quadrillion Btu



From:      Wargo, Adam
Sent:       Thu, 16 Mar 2023 19:56:05 +0000
To:                        Crabtree, Bradford; Wilcox, Jennifer; Hooghan, Priyanka; Rasar, Kimberly; Peay, 
Ryan; Alleman, David; Sweeney, Amy; Deich, Noah; Ackiewicz, Mark; Anderson, Brian J (NETL); Wilson, 
James (NETL); Perry, Alan F.
Cc:                        Neville, Marcellino; Areas, Julio I.; Mathew, Roni; Brechmacher, Scott
Subject:                FY24 FECM Budget presentation
Attachments:                   FY 2024 Budget Request Briefing (2023.03.16 1535).pptx, FY24 Alternative Uses 
of Coal.docx, FY24 Budget Hot topic - Domestic Fossil Fuel Production.docx, FY24 Budget Hot topic - 
Opposes Expansion of Offshore Drilling.docx, FY24 Budget Hot topic -Pipeline Transportation of 
Hydrocarbons.docx, FY24 Exporting LNG March 9 2023.docx, FY24 Hot topic Critical Mineral Supply 
Chains.docx, FY24 Hot topic_CCUS final.docx, FY24 Keystone XL.docx, FY24 LNG Exports (Increasing) 
Domestic Impact FECM March 7.docx

All,

Attached are a revised version of the FY24 Budget presentation which includes the changes 
recommended during the pre-briefing as well as the current hot topic papers.  Please add talking points 
from these hot topic papers where you feel is relevant.   

The attached briefing is on sharepoint for you to make any changes to the slides or talking points at: FY 
2024 Budget Request Briefing

Changes to presentation based on pre-brief: 

• Slide 2: Proposed language change pulled from the FY24 FECM CJ Overview:

o Proposed changes: FECM conducts research and development (R&D) that focuses on
technologies to reduce carbon emissions and other environmental impacts from fossil fuel
production and use and from key industrial processes, particularly the hardest-to-decarbonize
applications in the electricity and industrial sectors. Furthermore, the program advances
technologies that convert and store carbon dioxide into value-added products and technologies
on carbon dioxide removal to remove atmospheric and legacy emissions of carbon dioxide.

o Proposed changes: FECM recognizes that broad decarbonization is essential to meeting climate
goals -- 100% carbon pollution free electricity by 2035 and net-zero greenhouse gas emissions
economy-wide by 2050 -- and works to engage with international colleagues to leverage
expertise in these areas. FECM is also committed to improving the economic and environmental

conditions of Energy Communities[1], retaining and creating good-paying jobs and supporting
domestic energy and industrial production and manufacturing across our nation.

• Slide 6: spell out acronyms, remove last three bullets policy and analysis, and STEP in talkers.
Complete

• Slide 16: remove Net Zero focus with onsite energy sustainability. complete

Please let the Budget Office know when you have finished reviewing/editing your slides.  The Budget 
Office is available to meet and discuss further if needed.
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Thanks,
Adam 
 
 

[1] https://energycommunities.gov/  















































Alternative Uses of Coal

FECM FY 2024 Budget Overview

FY24 Request vs. 
FY24 EnactedBase Appropriations

($ in thousands)
FY23 

Enacted
FY24 

Request $ %

Minerals Sustainability (Carbon Ore 
Processing)

$10,000 $4,000 -$6,000 -60%

Top Line Messages:

• The raw materials from coal and coal waste can be used to create a variety of high value
carbon-based products needed for a clean energy-based, modern economy, especially
graphite, which currently has no domestic supply.

• DOE investments this year have enabled researchers to createresulted in the first battery
anodes from coal waste, the National Energy Technology Laboratory (NETL) to
improved carbon-based supercapacitor longevity and performance by 80% (NETL), and
Ohio University to produce coal-based decking materials with lower energy use and
emissions than traditional materials (Ohio University)..

• High value carbon products from coal and coal wastes will help transitioning coal and
power plant communities, create job opportunities through a new, clean use for these
resources, while and reclaiming land and water.

• In FY24, through continued DOE investments will improve, improvements will be made
in the generation of battery grade graphite from coal waste, and generate carbon fiber will
be generated from coal and coal waste feedstocks on a large scale.

Background

• Work in the Carbon Ore Processing Program supports research, development, and
demonstration (RD&D) to transform the carbon from coal and coal wastes into value-
added carbon products and complements the $25M authorized (but not appropriated) in the
Creating Helpful Incentives to Produce Semiconductors for America (CHIPS) Act to
support carbon products from coal.

Document 66 - Attachment 2



• The bountiful supply of coal and coal waste (millions and perhaps billions of tons of 
carbon in coal wastes) can provide a secure domestic resource for battery grade graphite, 
as well as greener building materials and carbon fiber, which have larger markets.

• Coal is an extremely diverse material, containing almost every element in the periodic 
table. This presents opportunities for co-producing valuable materials, such as rare earth 
elements, but and includes challenges in ensuring that harmful impurities do not impact 
worker safety or product performance.

• Additional rResearch challenges include developing approaches that take advantage of 
the natural variations in domestic coals, and in developing technological approaches to 
control, optimize, and tailor the carbon material to specific end uses. 

Highlights of Program Office Achievements 

• Oak Ridge National Laboratory (ORNL) and the University of Kentucky received over $5M 
in FY23 to continue their research and development on generating carbon fiber from coal and 
coal waste feedstocks.

• The University of Illinois was awarded $1M to develop high-value supercapacitor materials 
from domestic coal in a cost-effective manner.

• Ohio University was awarded nearly $2M to develop a cost-effective process for generating 
graphene and carbon quantum dots from coal and coal waste, and to develop carbon metal 
composites (CMCs) to improve the efficiency and reduce the greenhouse gas emissions from 
electric motors. This is in addition to their work to date on advancing the technology for high 
quality, low emissions decking materials towards commercialization.

• Tennessee Technological University, a minority serving institution, was recently awarded 
$1M to develop graphene-copper nanocomposites from coal to improve the conductivity, 
strength, and heat resistance of copper wires.

• The University of Delaware was recently awarded $1M to develop a lab-scale additive 
manufacturing process for carbon-copper composites to make more heat resistant materials 
for electrical applications. 



Domestic Fossil Fuel Production

FECM FY 2024 Budget Overview

FY24 Request vs. 
FY24 EnactedBase Appropriations

($ in thousands)
FY23 

Enacted
FY24 

Request $ %

Advanced Remediation Technologies $55,000 $13,000 -$42,000 -76.4%

Top Line Messages:

• Fossil fuels have contributed to America's economy and have provided fuel for
electricity generation, vehicles, heat for homes, industrial products, plastics, and
other important products. Although there are many benefits from oil, natural gas,
and coal, these These benefits come with risks to the environment.

• The FY24 budget request for Advanced Remediation Technologies is based on
investments to support research, development, demonstration, and deployment
(RDD&D) programs that are focused on reducing the environmental impacts
from the development, transportation, distribution, and storage of fossil energy
resources.

• Additionally, as we will continue to depend on fossil fuels in the near future the
years aheadThe FY24 budget request is aligned with our domestic energy
security and the security of our allies.

Background

• The FY24 budget is distinct from Bi-partisan Infrastructure Law (BIL)
investments.

• The Advanced Remediation Technologies Division supports research that leads
to the development and advancement of technologies to remediate and prevent
environmental impacts from the recovery of fossil energy resources. The
program invests in RDD&D activities to address wellbore integrity, induced
seismicity, water use, produced water treatment, offshore safety and spill
prevention.
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Highlights of Program Office Achievements 

• Our research on the development of safe and cost effective well plugging 
materials is changing well plugging practices in Pennsylvania (PA) to reduce 
methane emissions and protect ground water resources.

• The results of our research will be used to modify regulations for plugging 
orphaned and abandoned wells in Pennsylvania. The PATheir Department of 
Environmental Protection is incorporating our plugging materials and process 
recommendations in ~30 different contracts with plugging operators as part of 
their plan to plug 300-400 wells in Pennsylvania. 

• Our research on offshore safety has provided regional insights into 
environmental and operational stressors that contribute to structural integrity loss 
over time for offshore platforms. This work will help to improve safety and will 
reduce the potential for spills.









2

Congressional Interactions:
• There is strong support for LNG exports from both Senate Energy and Natural 

Resources (SENR) Chairman Manchin and Ranking Member Barrasso, as well as from 
the Congressional representatives along the Gulf Coast where most LNG export 
projects are located.

• Recent legislation was introduced by House Republicans to eliminate DOE’s role over 
LNG export reviews under the Natural Gas Act.

Q&A:

• Question: I understand DOE is withholding LNG export permits that do not need 
review from any further agencies. In light of what is going on, how can you justify not 
acting?

▪ Suggested Answer: DOE has issued seven non-free free tradeLNG  agreement 
export authorizations for exports to non-free trade agreement (non-FTA) 
countries over the past year, the most recent issued in March 2023.  With these 
issuances, each of the operating LNG export projects has approval from DOE to 
export its full FERC-authorized capacity to any country not prohibited by U.S. 
law or policy.  Additionally, while current LNG export levels are expected to 
average 12 billion cubic feet per day in 2023, authorized exports are for more 
than four times export levels, with over 49 billion cubic feet per day of U.S. 
natural gas approved for export to non-FTA countries.  

• Question: When might DOE issue further authorizations?

▪ Suggested Answer: DOE does not announce the timing of LNG export orders, 
but we continue to act on applications to export LNG to non-free trade 
agreement countries once after the FERC review is complete. 

Prepared by: Amy Sweeney, Fossil Energy and Carbon Management, 202-586-2627
Prepared on: March 9, 2023
Reviewed by: Ryan Peay, Fossil Energy and Carbon Management, 202-287-6701



Creating a domestic rare earth and critical mineral supply chain

FECM FY 2024 Budget Overview

FY24 Request vs. 
FY24 EnactedBase Appropriations

($ in thousands)
FY23 

Enacted
FY24 

Request $ %

Minerals Sustainability (Advanced 
Characterization and Critical 
Minerals Processing)

$44,000 $40,000 -$4,000 -9.1%

Include BIL Table, if applicable:

Bi-partisan Infrastructure Law (BIL) Section $ (thousands)
BIL Sec 40205. REE Demo Facility $140,000*

BIL Sec 41003, b. RE Minerals Security $127,000

BIL Sec 41003, c. Critical Materials Innovation, Efficiencies, 
and Alternatives

$600,000

BIL Sec 41003, d. Critical Materials Supply Chain Research 
Facility

$75,000

*Going to Manufacturing Energy Supply Chain (MESC)

Top Line Messages:

• The U.S. must increase domestic production and processing capacity to build
critical minerals and rare earth elements supply chains here at home. FECM will 
focus on the characterization of critical minerals and rare earth elements as well 
as the sustainable production and processing of critical minerals using 
unconventional resources such as coal waste and byproducts from the industry. 

• This work will help support communities and regions of the U.S. that are heavily
dependent on this industry today.

• The Department of Energy (DOE) has had major successes over the past few
years in producing research, development, and demonstration (RD&D) that leads
towardenables the development ofing rare earth elements (REE) and other critical
minerals (CM) from unconventional and secondary sources, including pilot
projects collecting high purity rare earth oxides from coal, coal waste, coal ash,
and acid mine drainage.

• These annual program successes will be complemented by Bipartisan
Infrastructure Law BIL funding for a REE Rare Earth Element Demo Facility and
inform next stage of development to broadly move the extraction of rare earth
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elements and other Critical critical Minerals minerals from unconventional 
feedstocks toward a substantial commercial industry.

• In FY24, the Office of Fossil Energy and Carbon Management ( FECM) will 
begin Phase II of the Carbon Ore, Rare Earth and Critical Minerals (referred to as 
CORE-CM) iInitiative, using a place-based approach for U.S. basins to catalyze 
regional economic growth and job creation by realizing the full potential value of 
critical mineral supply chains.

• FECM will continue to demonstrate critical mineral extraction, processing, and 
refining to build strong domestic supply chains and reduce our dependence on 
other countries for these critical building blocks of a clean energy and industrial 
economy.

• FECM will also work with other U.S. agencies and international partners to 
establish strong and environmentally responsible standards for world-wide rare 
earth elements and other critical minerals production and refining. across the 
world.

Background

• The BIL Bipartisan Infrastructure Law funding is not duplicative of annual 
appropriations and . The BIL funding is focused on establishing a demonstration project 
for rare earth element refining from waste sources, including coal waste sources. The 
FY23 annual funding is focused on Phase II of the Carbon Ore, Rare Earth, and Critical 
Minerals CORE-CM Initiativeinitiative, as well as new technologies for characterizing 
unconventional resources for improved REE recovery.

• CORE-CMThe Carbon Ore, Rare Earth, and Critical Minerals (CORE-CM) initiative has 
beenis designed to address the upstream and midstream critical minerals supply chain to 
accelerate the realization of full potential for critical minerals within the U.S. basins. 
TheA total of $25.5M has been awarded to thirteen CORE-CM Regional Coalitions that 
will generate the information needed to understand how substantial the unconventional 
domestic resource will be for key energy-related critical minerals, like cobalt, lithium, 
nickel, and graphite.

• Since 2016, FECM has invested approximately $42M to begin the establishment of four 
first-of-a-kind bench-scale and small-scale domestic pilot facilities that have produced 
kilograms of mixed rRare eEarth eElements (MREO) and CMcritical minerals, including 
individual separation of scandium, yttrium, cobalt, manganese, gallium, and nickel 
oxides. These pilots demonstrated the capability to remediate legacy waste while 
producing MREOmixed rare earth elements and other critical minerals. CMs.



• Critical materials, including several rare earth elements, possess unique magnetic and 
catalytic properties and are critical for future advances in energy storage, turbines, 
lithium batteries, high temperature alloys and fuel cells, and are important in national 
defense technologies.

• The International Energy Agency (IEA) finds that with a global clean energy transition 
like the one President Biden envisions, demand for key minerals would explode beyond 
current usage such asby 2040 (e.g., lithium (42 times),, graphite (25 times), nickel (19 
times), and rare-earth metals (7 times). would explode, rising by 42X, 25X, 19X and 7X 
current usage, respectively, by 2040. Recycling cannot meet this demand in the near 
term. Conventional mining takes too long, and shortfalls are projected.

• Since 2016, FECM has invested approximately $42M to begin the establishment of four 
first-of-a-kind bench-scale and small-scale domestic pilot facilities that have produced 
kilograms of mixed Rare Earth Elements (MREO) and CMs, including individual 
separation of scandium, yttrium, cobalt, manganese, gallium, and nickel oxides. These 
pilots demonstrated the capability to remediate legacy waste while producing MREO and 
other CMs.

• Critical materials, including several rare earth elements, possess unique magnetic and 
catalytic properties and are critical for future advances in energy storage, turbines, 
lithium batteries, high temperature alloys and fuel cells, and are important in national 
defense technologies.

• CORE-CM has been designed to address the upstream and midstream critical minerals 
supply chain to accelerate the realization of full potential for critical minerals within the 
U.S. basins. The CORE-CM Regional Coalitions will generate the information needed to 
understand how substantial the unconventional domestic resource will be for key energy-
related critical minerals, like cobalt, lithium, nickel, and graphite.

Highlights of Program Office Achievements 

• Completed construction and began operations of an An acid mine drainage remediation and 
rare earth element recovery pilot facility in Mt. Storm, WV, was constructed and began 
operations.  It successfully producesing high purity (>75%) mixed rare earth oxides. This is 
one of five small scale pilots from coal-based feedstocks.
•

• A backpack-sized laser system was developed to find rare earth elements in coal feedstocks 
in the field, helping accelerate characterization of secondary feedstocks and ultimately time 
to recovery.



•
• In FY23, an additional $6.5M was awarded to the 13 carbon ore, rare earth elements, and 

critical minerals regional CORE-CM coalitions, bringing the total to $25.5M for Phase I. 
This will lead to the development of a national prospectus on critical minerals from 
unconventional and secondary sources. These awards go to:

o The Pennsylvania State University
o Virginia Tech 
o Collaborative Composite Solutions Corp, Knoxville, TN
o New Mexico Institute of Mining and Technology
o University of Illinois
o University of North Dakota
o University of Wyoming
o University of Utah
o University of Texas at Austin
o University of Alaska Fairbanks
o West Virginia University



Carbon Capture, Utilization, and Storage (CCUS)

FECM FY 2024 Budget Overview

Include BIL Table, if applicable:

Bi-partisan Infrastructure Law (BIL) Section $ (thousands)
Section 40302: Carbon Utilization Grants Program 66,563

Section 40303: Carbon Capture Technology Program 20,000

Section 40305: Carbon Storage Validation and Testing 500,000

Section 41004(a): Carbon Capture Large-Scale Pilot Projects 200,000*

Section 41004(b): Carbon Capture Demonstration Projects 500,000*
*Going to Office of Clean Energy Demonstrations (OCED)

Top Line Messages:

• The FY24 budget request for CCUS supports research and development investments that
enable the demonstration, and deployment for the power and industrial sectors to enable
wider, strategic commercial deployment to meet goals of carbon pollution-free electricity
by 2035 and economy wide net-zero greenhouse gas emissions by 2050.

• Point-Source Carbon Capture invests in technologies that are focused on reducing the
cost and improving the performance of technologies that can mitigate emissions from the
industrial and power sectors.

• Carbon Conversion focuses on the conversion of carbon oxides (such as carbon dioxide
(CO2) and carbon monoxide (CO)) to useful and value-added products, such as fuels,
chemicals, and building materials.

• Carbon Transport and Storage is making key investments in strategies to develop the
infrastructure for reliable carbon storage, RDD&D to improve performance and reduce

FY24 Request vs. 
FY23 EnactedBase Appropriations

($ in thousands)
FY23 

Enacted
FY24 

Request $ %

Point-Source Carbon Capture 135,000 144,000 +9,000 +6.7

Carbon Dioxide Conversion 
(renamed, formerly Carbon 
Utilization)

50,000 50,000 0 0

Carbon Transport and Storage 110,000 110,000 0 0

Carbon Management - Policy, 
Analysis, and Engagement

0 5,000 +5,000 N/A

Total 295,000 309,000 +14,000 +4.7%
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costs, educational partnerships to grow the workforce, technology transfer, and technical 
assistance to stakeholders.

• Policy, Analysis, and Engagement is conducting critical analysis and engagement work 
to improve our understanding of the role of carbon management technologies and address 
non-technical challenges associated with CCUS deployment.

Background

• The FY24 budget request complements the Bipartisan Infrastructure Law (BIL) efforts in 
several ways:

• The FY24 Carbon Dioxide Conversion request is to invest in advanced 
technologies (technology push) whereas the BIL Carbon Utilization Grant Program 
provides grants to state and local governments and public utilities to purchase 
products derived from carbon oxides such as carbon dioxide (market pull).

• The FY24 Point-Source Carbon Capture request is to invest in advanced 
technologies that can help lower the costs and optimize the process while the BIL 
funding is primarily focused on large-scale demonstration and deployment of 
projects.

• The FY24 Carbon Transport and Storage request is to invest in advanced 
monitoring and characterization technologies; modeling and simulation tools to 
support basin-scale decision-making for multiple projects; and field laboratories 
that leverage investments in activities such as the Carbon Storage Assurance 
Facility Enterprise (CarbonSAFE) initiative supported under the BIL.

• The FY24 Policy, Analysis, and Engagement request is to invest in technoeconomic 
analysis, domestic and international engagement, and government-wide efforts to 
build technical capacity and enhance interagency collaboration.

Highlights of Program Office Achievements 

• Implemented bipartisan-supported efforts for carbon capture at natural gas and industrial 
facilities by awarding front-end engineering design studies for cement plants in Texas 
and Indiana; an iron plant in Texas; and natural gas combined cycle plants in Kentucky 
and Florida. FY24 investments will continue to explore a broader range of industrial 
sources and leverage these learnings to facilitate advanced technologies that can achieve 
higher rates of capture (>97%).

• The CarbonSAFE Phase III projects have made significant progress in their efforts to 
characterize geologic storage complexes, collectively capable of storing at least 975 
million metric tons of carbon dioxide over 20 years. These CarbonSAFE projects have 
characterized six storage complexes (two in Illinois, one in North Dakota, one in New 
Mexico, one in Mississippi, and one in Wyoming).

• Currently implementing a number of Congressionally directed efforts such as methanol 
synthesis from atmospheric carbon dioxide and low-carbon hydrogen, and regional 
activities to accelerate carbon capture and storage.



Cancellation of Keystone XL

FECM FY 2024 Budget Overview

Top Line Messages: 

The U.S. Department of Energy (DOE) released a report evaluating existing analysis on 
economic and job effects of the export limited (XL) portion of Keystone pipeline. It concluded 
there were limited job impacts, with only approximately 50 permanent jobs that were estimated 
to have been created were if the pipeline were operational. Additionally, the consumer impacts 
associated with the revocation of the permit for the Keystone XL pipeline remain inconclusive 
considering the changes that have occurred in Canadian and U.S. crude oil markets since the 
Keystone XL pipeline was proposed. 

Background Points

• The President revoked the Presidential Permit for the Keystone XL pipeline because it
would have had limited jobs impact and , an uncertain impact on consumer prices., and
the market case for it deteriorated.  Low oil prices led Shell, Exxon, Equinor (then
Statoil), and Total to either sell their tar sands assets or whittle them down. it was
primarily for crude oil from Canadian oil sands, which have a high climate impact
compared to other forms of crude oil production.

• DOE’s report shows that there are only approximately 50 permanent jobs associated with
the pipeline once if it is became operational.

• And the impact to consumer prices is unclear. The Keystone XL pipeline was proposed
before the increase in U.S. shale production really took off, and past studies have shown
that it would have no significant change in total U.S. refining activity.

• The sponsor of Keystone XL, Canada’s TC Energy, has said publicly that they no longer
wish to pursue the project.

Congressional Interactions:

• In December 2022, DOE released Keystone XL Extension Permit Revocation: Energy Costs
and Job Impacts pursuant to section 40434 of the Infrastructure Investment and Jobs Act
(Pub. L. No. 117-58).  DOE prepared this report to estimate the job losses and consumer
impacts associated with the revocation of the Keystone XL pipeline permit.
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• There was minimal reaction to the report, though Senators Daines  and Risch released a 
statement highlighting the negative impacts associated with the total expected investment 
and construction jobs associated with the project had it been completed.  

• .  

Q&A

• Question: How can the Biden Administration justify the cancellation of this key piece of 
infrastructure when you are touting permitting reform?     

▪ Answer: DOE’s report shows that the impact on the cancellation of Keystone XL on 
consumer prices is unclear. The Keystone XL pipeline was proposed before the 
increase in U.S. shale production really took off, and past studies have shown that it 
would have no significant change in total U.S. refining activity. Additionally, the 
sponsor of Keystone XL, Canada’s TC Energy, has said publicly that they no longer 
wish to pursue the project.

Prepared by: Amy Sweeney, Fossil Energy and Carbon Management, 202-586-2627
Prepared on: March 9, 2023
Reviewed by: Ryan Peay, Fossil Energy and Carbon Management, 202-287-6701



Liquefied Natural Gas (LNG) Exports (Increasing) and Domestic Impact

FECM FY 2024 Budget Overview

Top Line Messages: 

• The U.S. has a well-supplied and transparent natural gas market with production far
exceeding current demand—a trend that is expected to continue according to the Energy
Information Agency’s (EIA’s) latest projections through 2050 in the Annual Energy
Outlook 2023.

• Natural gas prices increased significantly in 2021 and 2022 when production did not keep
pace with demand, but have receded to below $3 in recent months, and are expected to
average under $3.50 this year amid record production.

• In their latest Short-Term Energy Outlook (STEO, March 7, 2023), EIA forecasts that
prices will average below $3.20/MMBtu this year and average around $4 in 2024, despite
expecting rising LNG exports during that period.

•

• Portions Some areas of the U.S. that have natural gas supply constraints, such as New 
England, and may continue to experience above-average prices for natural gas since the 
pipeline constraints into the region are the main driver of their higher prices.  

• An increase or reduction in LNG exports is unlikely to impact those prices.
• , but reduced LNG exports are unlikely to mitigate those higher prices since the pipeline

constraints into the region are the main driver of their higher prices.

Background:

• There have been concerns by members of Congress, particular in the northeast, that the
Department of Energy (DOE) should slow down or curtail LNG exports to help keep
domestic prices down.

o These concerns were heightened in late 2021 when LNG exports were rising
along with domestic prices and EIA’s 2021-2022 Winter Fuels Outlook showed
that U.S. households would pay 30% more for their winter heating bills with price
vs versus weather being the primary driver of the increase.

• Industrial consumers of natural gas represented by the Industrial Energy Consumers of
America have also continued to raise concerns that LNG exports are causing costing U.S.
manufacturers a competitive edge if global competitors are able to use less expensive
U.S. natural gas.

o The domestic manufacturing sector continues to grow.
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o DOE’s studies on the economic impacts of LNG exports do not support this 
conclusion and show little, to any, slowing of growth of the U.S. manufacturing 
sector with rising LNG exports.

Congressional Interactions:

• Since the Russian invasion of Ukraine, most Congressional interaction regarding LNG 
exports have been regarding permitting concerns, . 

• with lLegislation was introduced in early 2023 to remove DOE’s authority to review 
applications to export natural gas under the Natural Gas Act.

• Concerns Recently, concerns about domestic price impacts from LNG exports have not 
been raisedhave lessened as much recently as prices have receded, but New England 
continues to pursue questions about Jones Act waivers for imports of domestically 
produced LNG into New England.

• New England is as they are exposed to global LNG import prices for any LNG they need to 
source outside of  of  their long-term contract with Atlantic LNG in Trinidad and Tobago.

• The Atlantic LNG contract which is set to expire in May 2024.   

Q&A

• Question: Would DOE support Jones Act waivers to allow domestic LNG to be brought 
to New England for price relief?

▪ Answer: Jones Act Waiver decisions are made by DHSthe Department of 
Homeland Security, but DOE assists in providing analysis for LNG-related 
waivers.  DOE has closely coordinated with New England governors over fuel 
supply concerns this past winter.  While natural gas supplies to the region 
continue to be a concern due to limited pipeline connectivity into the region, no 
requests have been made for waivers for LNG for New England.

Prepared by: Amy Sweeney, Fossil Energy and Carbon Management, 202-586-2627
Prepared on: March 9, 2023
Reviewed by: Ryan Peay, Fossil Energy and Carbon Management, 202-287-6701
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From:      Daniel Hatchell
Sent:       Mon, 3 Apr 2023 18:21:41 +0000
To:                        Francisco De La Chesnaye; Iyer, Gokul; Edmonds, James A (Jae); Binsted, 
Matthew; Wolfram, Paul; Whitman, Peter C; Riera, Jefferson; Jose Bosch
Cc:                        Curry, Thomas; Skone, Timothy; Yarlagadda, Brinda; Sweeney, Amy; Harker-
Steele, Amanda J (NETL); Robert Wallace; Agboola, Ajoke
Subject:                [EXTERNAL] RE: FECM LNG Export Project Coordination
Attachments:                   LNG_Meeting_20230330.pdf

Hi everyone,

Attached are our slides from last week’s LNG meeting. 

Cheers, 
Daniel 

Daniel Hatchell  |  Consultant
ph: 703.988.5927  |  ext: 310  |  onlocationinc.com 

The information contained in this message may be privileged, private and protected from disclosure. If the reader of this message is not the 
intended
recipient, or an employee or agent responsible for delivering this message to the intended recipient, you are hereby notified that any 
dissemination,
distribution or copying of this communication is strictly prohibited. If you have received this message in error, please notify us immediately by 
replying
to the message. 

-----Original Appointment-----
From: Francisco De La Chesnaye <francisco.delachesnaye@onlocationinc.com> 
Sent: Tuesday, January 31, 2023 4:22 PM
To: Francisco De La Chesnaye; Iyer, Gokul C; Edmonds, James A (Jae); Binsted, Matthew T; Wolfram, 
Paul; Peter Whitman; Daniel Hatchell; Jefferson Riera; Jose Bosch
Cc: Curry, Thomas; Skone, Timothy; Yarlagadda, Brinda N; Sweeney, Amy; Harker Steele, Amanda J.; 
Robert Wallace; Agboola, Ajoke
Subject: FECM LNG Export Project Coordination 
When: Thursday, March 30, 2023 2:00 PM-3:00 PM (UTC-05:00) Eastern Time (US & Canada).
Where: Microsoft Teams Meeting

Adjusting at FECMs’ request.   Alternative is for before 12 pm on 3/31.  Let me know which works best. 

________________________________________________________________________________ 
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Baseline Scenario Assumptions

Two IRA baseline scenarios to consider:

1. OP-NEMS Moderate IRA scenario
• Based on the AEO2022 low economic growth case
• Includes a mix of IRA and non-IRA assumptions including updated technology costs and 

transportation policies as well as additional provisions from the Bipartisan Infrastructure Law
• OP-NEMS includes all FECM-NEMS model enhancements except for the hydrogen market module

2. FECM-NEMS IRA scenario
• Based on the AEO2022 low economic growth case
• Includes most of the OP-NEMS IRA and non-IRA assumptions except for differences in IRA bonus tax 

credits and technology costs
• FECM-NEMS includes a new hydrogen market module that is not included in OP-NEMS

Both scenarios should be available by mid-April.
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IRA Scenario Non-IRA Assumptions
OP-NEMS Moderate IRA Scenario FECM-NEMS IRA Scenario

Macroeconomic Growth AEO22 Low Economic Growth AEO22 Low Economic Growth

Technology Assumptions-
Renewables

NREL ATB Moderate case costs for all 
projection years

NREL ATB Moderate case for initial costs, 
then endogenous learning

Technology Assumptions-
Carbon Capture

FECM assumptions for initial costs, then 
endogenous learning; 95% capture

NREL ATB Moderate case for initial costs, 
then endogenous learning; 95% capture

Technology Assumptions-
Electric Vehicles

ANL Low (BAU) case for LDV EV costs, EIA 
EV costs but higher MPGs for EV trucks

ANL Low (BAU) case for LDV EV costs, 
CARB costs for electric/fuel cell trucks

Light-Duty Vehicle EPA and 
CAFE Standards

Updated EPA and NHTSA standards thru 
2026

Same

State ZEV Mandates Pre-existing programs, but not Advanced 
Clean Cars II (100% targets)

Same

BIL Funding for Carbon 
Capture Demos, Transport, 

and Storage

Includes funding for both power and 
industrial carbon capture, and for CO2
pipelines and saline injection

Same

BIL Funding for Advanced 
Nuclear Demos 

Two 330MW SMR plants (WA, WY) Same
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IRA Scenario IRA Assumptions
OP-NEMS Moderate IRA Scenario FECM-NEMS IRA Scenario

Power Sector Clean electricity tax credits (5X w/ 10% bonus 
credits) thru 2050; Zero Emission Nuclear 
Credits; USDA rural coop programs

Clean electricity tax credits (5X w/ no bonus 
credits) thru 2050; Zero Emission Nuclear 
Credits; USDA rural coop programs

Buildings Sector Renewable tax credits (5X w/ 10% bonus);
shell and appliance tax credits and subsidies; 
EPA GHG Reduction Fund

Renewable tax credits (5X w/ no bonus); shell 
and appliance tax credits and subsidies; EPA 
GHG Reduction Fund

Industrial Sector Various manufacturing credits for CCS, steel, 
cement, and other GHG reductions 

Same

Transportation Sector LDV tax credits (30D); commercial clean 
vehicle credits; and USPS clean fleets

Same

Fuels Production Hydrogen tax credits; biofuels tax credits; 
Clean Fuel Production Tech-neutral credit 

Same

45Q Sequestration Credits Implemented for EOR, saline, and direct air 
capture (5X credit)

Same

Other Increased royalty rates for oil/gas production Same
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Upcoming AEO2023 Issues in Focus

• Liquefied Natural Gas (LNG) 
Issues in Focus coming next 
month

– High LNG Price case

– Low LNG Price case

– Fast Builds + High LNG Price case
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Extra Slides









From:      Peter Whitman
Sent:       Fri, 26 May 2023 20:39:07 +0000
To:                        Francisco De La Chesnaye; Iyer, Gokul; Edmonds, James A (Jae); Binsted, 
Matthew; Wolfram, Paul; Daniel Hatchell; Riera, Jefferson
Cc:                        Curry, Thomas; Yarlagadda, Brinda; Sweeney, Amy; Harker-Steele, Amanda J 
(NETL); Robert Wallace; Agboola, Ajoke; Jamieson, Matthew B.; Michael Blackhurst; Skone, Timothy
Subject:                             [EXTERNAL] FECM LNG Export Project Coordination
Attachments:                   LNG_Meeting_20230526.pdf

DRAFT – DELIBERATIVE – PRE-DECISIONAL

Please see the enclosed slides from today’s meeting. 

Peter Whitman  |  Associate Director
ph: 703.988.5927  |  ext: 307  |  m:   |  onlocationinc.com 

The information contained in this message may be privileged, private and protected from disclosure. If the reader of this message is not the 
intended
recipient, or an employee or agent responsible for delivering this message to the intended recipient, you are hereby notified that any 
dissemination,
distribution or copying of this communication is strictly prohibited. If you have received this message in error, please notify us immediately by 
replying
to the message. 

********************************************************************
This message does not originate from a known Department of Energy email system.
Use caution if this message contains attachments, links or requests for information.

********************************************************************
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• Natural Gas Price Curve Alignment
– Comparison to EIA Issues in Focus – LNG

• Scenario 6 Net Zero Alignment
– Emissions comparison
– DAC Technology Assumptions

Meeting Agenda
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Extra Slides
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Inflation Reduction Act in 
FECM-22
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Overview

• The Inflation Reduction Act (IRA) was passed in August 2022
– Includes many important energy and climate provisions

• FECM-NEMS scenario includes the following:
– Based on the AEO2022 low economic growth case
– Includes many IRA provisions as well as several non-IRA policy and technology 

assumptions
– FECM-NEMS includes many model enhancements to carbon management 

technologies including the addition of DAC and a hydrogen market module
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Technology & Pre-IRA Policy Updates IRA Provisions

Economic Growth AEO 2022 macroeconomic growth (real GDP 
average growth of 1.8%/year to 2050)

Technology

Power (renewables and CCS)
NREL ATB Mod: Initial year (2027) and 

endogenous learning;
Update on CCS retrofits (not yet received)

Transportation Harmonized ANL Low (BAU):  Initial year (2025) 
and endogenous learning

Policy

Power BIL CCS demonstration plants (includes subsidies 
for CO2 pipelines and storage)

Clean Elec Credits (5X with no bonus credits), 
Zero Emission Nuclear Credits, 45Q

Hydrogen none 45V credits

Transportation CAFE standards through 2026
EPA LDV stds & ZEV waiver 30D, 45W, 70002 USPS Clean fleets

Buildings none 25C, 25D, 45L, 48D, 179D
IRA 50121, 50122, 50131

Industry BIL CCS demonstration plants for cement 48D, 45Q, 50161 + 48C

FECM Reference Scenario Assumption Summary
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• The FECM-NEMS Baseline case includes major IRA energy-related provisions in each energy sector:
– Power sector (e.g., clean energy PTC and ITC; zero emission nuclear credits)
– Buildings sector (e.g., energy efficient home tax credits and rebate programs; building codes; PV credits)
– Transportation sector (e.g., clean vehicle tax credits)
– Refinery sector (e.g., extension of incentives for biofuels)
– Hydrogen tax credits
– Industrial sector (e.g., CCS and electrification options for cement, steel, glass, paper and aluminum)
– Oil and gas royalty rate increases
– Cross-cutting programs (extension of 45Q sequestration credits, EPA green bank, USDA programs) 

• There are a few other energy-related provisions are more difficult to model, are not well defined, 
or impact technologies not currently represented in the model, so they were not included in the 
IRA case.  
– This may lead to an underestimation of the IRA impact.
– On the other hand, the modeling may not reflect all the institutional and regulatory frictions that might 

slow or reduce the IRA impact, and thus lead to an overestimate of the impact.

Key Provisions of the Inflation Reduction Act
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• The FECM-NEMS Baseline case includes the following non-IRA policy and technology 
assumptions that were not included in the AEO 2022:
– Provisions from the Bipartisan Infrastructure Law (BIL):

• Funding for carbon capture demos, and CO2 transport and storage infrastructure
• Advanced reactor demos – small modular reactors

– Updated EPA/NHTSA CAFE standards
– Updated state-based Zero-Emission Vehicle (ZEV) requirements to reflect the end of the 

moratorium on state programs (16 states)
– Updated technology costs for power sector and electric vehicles with endogenous learning

• In addition, the Baseline case also uses FECM technologies and assumptions that include:
– Industrial CCS with options to send captured CO2 to EOR or saline storage

• Industrial sources are ethanol, natural gas processing, hydrogen in refineries, and cement
– BECCS retrofit option (coal with carbon capture and up to 49% biomass cofiring)
– Direct Air Capture (DAC) technologies using electricity and natural gas or natural gas only
– Updated coal and natural gas CCS capital costs and 95% carbon capture rate

Non-IRA Modeling Updates
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FECM-NEMS Enhancements in Completed Merged Model
• Industrial carbon capture, utilization and storage (CCUS) enhancements

– Endogenous CO2 capture at ethanol, hydrogen production at refineries, and natural gas processing
– Cement Carbon Management 
– Updated Industrial CO2 Resource and capture costs

• Direct Air Capture (DAC)
• CTUS enhancements

– New pipeline network representation and updated pipeline and storage costs
• Coal retrofit with biomass cofiring and carbon capture and storage (BECCS)
• Representation of methane emissions associated with natural gas production and delivery
• Inclusion of fixed indirect GHG emissions vectors
• Addition of hydrogen as a fuel source

– Creation of the Hydrogen Market Module (HMM) 
– Modifications to various sectoral modules to represent potential hydrogen use
– Updates to CTUS to include the new HMM capture sites

• Policy updates for Bipartisan Infrastructure Law (BIL) and Inflation Reduction Act (IRA)
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Technology Assumptions

FECM-NEMS Baseline IRA Case AEO 2023 Reference IRA
Macroeconomic Growth AEO 2022 low macroeconomic growth

(real GDP average growth of 1.8%/year to 2050)​
AEO 2023 macroeconomic growth 
(1.9%/year average growth)

Power Sector:

Renewable technologies NREL ATB 2022 Moderate case initial costs and 
endogenous learning (lower than AEO 2022) Similar to AEO 2022

New coal and gas CCS NREL ATB 2022 Mid-Year Update Moderate case initial 
costs and endogenous learning (lower than AEO 2022)

Similar to AEO 2022

EV charging load shape more daytime charging than AEO 2022 Same as AEO 2022 *

Coal power plant planned retirements EPA NEEDS database (Oct 2022) Form EIA-860, Annual Electric Generator 
Report (Sept 2022)

Transportation:

Light-duty vehicles (LDV) Harmonized initial EV costs with ANL Low (BAU) case Similar to AEO 2022*

Medium/Heavy vehicles (MHDV)

CARB base truck costs for fuel cell vehicles, EVs, diesel, 
CNG, E85, and gasoline (but using EIA battery costs), 
improved fuel economy ratio for EV and fuel cell relative 
to diesel vehicles based on ANL Low case

Similar to AEO 2022*

* Still checking 
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Non-IRA Policy Assumptions

FECM-NEMS Baseline IRA Case AEO 2023 Reference IRA

Transportation Policies:

LDV EPA and CAFE standards Updated EPA and NHTSA thru 2026 Same as FECM IRA case

State ZEV mandates Pre-existing program, but not Advanced 
Clean Cars II (100% targets) Same as FECM IRA case

Bipartisan Infrastructure Law:

CO2 pipeline and saline subsidies Lower transport and storage costs Not included

CCS demos - industry Applied to cement (1/3 of total funding) Not included

CCS demos - power Funding for coal retrofits and new gas 
CCS (50% cost share) Not included

Advanced nuclear demos Two 330MW SMR plants (WA, WY) Not included

Civil Nuclear Credits Included as in AEO 2022 Same as AEO 2022

Strategic Petroleum Reserve (SPR) Included as in AEO 2022 Same as AEO 2022
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IRA Policy Assumptions

FECM-NEMS Baseline IRA Case AEO 2023 Reference IRA
Power Sector:

Clean Tech PTC and ITC credits 5x credits, no extra bonus Same as FECM IRA case
Zero Emission Nuclear Credits Production tax credits available thru 2032 Same as FECM IRA case
USDA rural coop programs Funding for solar, wind, and CCS Not included

Buildings:
Residential RE credits ITC credits available thru 2034 Same as FECM IRA case
Commercial RE and CHP credits 5x ITC credits, no extra bonus Same as FECM IRA case
Residential sector tax credits and subsidies 25C, 25D, 45L, 50121, 50122, 50131 25C, 25D, 45L
Commercial sector tax credits and subsidies 179D tax credits Not included
EPA GHG Reduction Fund Building retrofits and rooftop PV Not included

Industry:

Industrial tax credits and subsidies
Various manufacturing credits for CCS, steel, 
cement, and other GHG reductions (48C, 50161, 
and Low-Carbon Procurement Provisions) 

Not included

Battery manufacturing credit (45X) Not included Not included
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IRA Policy Assumptions
FECM-NEMS Baseline IRA Case AEO 2023 Reference IRA

Transportation:
LDV EV tax credits (30D) Weighted credit (not all qualify) Exogenous based on offline analysis
Commercial clean vehicle credit (45W) - freight trucks Credits for EV and Fuel Cell Vehicles Not included

Commercial clean vehicle credit (45W) - electric buses Exogenous shares for electric school 
buses based on ICCT Moderate case Not included

70002 USPS Clean fleets Included (exogenous min EV sales) Not included

Fuel Production:
Hydrogen tax credits (45V) Full 5X value Not included
Biofuel tax credits Extended thru 2024 (replaced by 45Z) Extended thru 2027
45Z Clean Fuel Production Tech-neutral credit 2025 thru 2027 Simplified version for certain fuels

Sustainable Aviation Fuel Credit Not included Simplified version through 2027

Sectoral Cross-Cutting Programs:

45Q credits (EOR/saline/DAC) $60 EOR/$85 saline/$180 DAC $60 EOR/$85 saline (no DAC)

Oil/Gas Production:
Increased royalty rates Implemented Implemented

Completion of OCS leasing program by 2022 Not included Implemented
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Schedule
Complete for Internal DOE Review by Mid July
Final Inter-agency Review by End Aug
Final Report by End Sep

PPNL and OL Teams
weeks w/o Modeling efforts Report Writing 

1 4/17/2023Decide on scenarios and align on key variables
2 4/24/2023GCAM and NEMS (AEO23 & FECM) coordination D: Introduction and Scenario Design
3 5/1/2023GCAM Run on Sce 1 to 6

4 5/8/2023GCAM Run on Sce 1 to 6 and Review D: Study Methodology & Key Assumptions
5 5/15/2023PNNL pass results to OL and start NEMS runs D: International GHG Outcomes
6 5/22/2023NEMS Runs on Sce 1 - 6 
7 5/29/2023NEMS Runs on Sce 1 - 6 
8 6/5/2023NEMS Runs on Sce 1 - 6 D: U.S. Natural Gas Market Results
9 6/12/2023Review and comparison of NEMS and GCAM results D: U.S. GHG Outcomes & Econ??

10 6/19/2023Review and comparison of NEMS and GCAM results
11 6/26/2023Possible model adjustments and new runs
12 7/3/2023Possible model adjustments and new runs
13 7/10/2023GCAM and NEMS Final Results Final Drafts
14 7/17/2023

Appendices and Data Annexes 
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Key issues / items to consider / Action Items as of April 24, 2023

• Set up meeting with Michael Blackhurst to review more details on technology and GHG results 

• Write draft rational for using LNG export capacity figures in Scenario 1 for AEO 2023 and FECM-NEMS.

• Draft annotated outline for Modeling Report for NEMS and GCAM and share with PNNL and LCA Teams

• Coordinate on key data results across scenarios 2-5. 

• Align on natural gas between NEMS and GCAM in Scenario 1

• Evaluate between scenarios 3 to 5, for high and low LNG Export

• Align in IRA assumption across GCAM, AEO 23, and FECM-NEMS (FECM acknowledge/confirm IRA implementation)

• Align on tech assumptions (NREL Low Cost ATB) on #5 between GCAM and FECM-NEMS 

• Evaluate GCAM global and regional GHG emission changes across scenarios  

• Careful coordination and consideration on #6 between GCAM and FECM-NEMS (H2, DAC, non-NEMS GHGs, others?) and 
GCAM inputs to NEMS on scenario 6 for non-CO Non-CO2 & Landuse



From:      Iyer, Gokul C
Sent:       Fri, 7 Jul 2023 19:53:31 +0000
To:                        Curry, Thomas; Harker-Steele, Amanda J (NETL); Francisco De La Chesnaye; 
Edmonds, James A (Jae); Binsted, Matthew; Wolfram, Paul; Whitman, Peter C; Daniel Hatchell; Riera, 
Jefferson
Cc:                        Yarlagadda, Brinda; Sweeney, Amy; Robert Wallace; Agboola, Ajoke; Jamieson, 
Matthew B.; Wallace, Robert T. (CONTR); Scott Matthews; Matthews, Howard Scott (CONTR)
Subject:                RE: FECM LNG Export Project Coordination
Attachments:                   Progress_update06302023_final.pdf

Hi Tom,

Attached are the slides from last week. Please let me know if you have any questions. 

Gokul 

From: Curry, Thomas <thomas.curry@hq.doe.gov> 
Sent: Friday, July 7, 2023 11:01 AM
To: Harker-Steele, Amanda (NETL) <amanda.harkersteele@netl.doe.gov>; Francisco De La Chesnaye 
<francisco.delachesnaye@onlocationinc.com>; Iyer, Gokul C <Gokul.Iyer@pnnl.gov>; Edmonds, James A 
(Jae) <jae@pnnl.gov>; Binsted, Matthew T <matthew.binsted@pnnl.gov>; Wolfram, Paul 
<paul.wolfram@pnnl.gov>; Whitman, Peter C <peter.whitman@onlocationinc.com>; Daniel Hatchell 
<daniel.hatchell@onlocationinc.com>; Riera, Jefferson <jefferson.riera@onlocationinc.com>
Cc: Yarlagadda, Brinda N <brinda.yarlagadda@pnnl.gov>; Sweeney, Amy <amy.sweeney@hq.doe.gov>; 
Robert Wallace <robert.wallace@keylogic.com>; Agboola, Ajoke <ajoke.agboola@hq.doe.gov>; 
Jamieson, Matthew B. <matthew.jamieson@netl.doe.gov>; Wallace, Robert T. (CONTR) 
<Robert.Wallace@NETL.DOE.GOV>; Scott Matthews <scott.matthews@keylogic.com>; Matthews, 
Howard Scott (CONTR) <scott.matthews@netl.doe.gov>
Subject: RE: FECM LNG Export Project Coordination 

DRAFT – DELIBERATIVE – PRE-DECISIONAL 

Agree with Amanda on the focus for the call starting now. 

We can skip the 12pm call. 

Gokul and Matthew, can you send me slides with the update from last week with the final international 
pricing and with the 6A/B results? 

Thank you. 
Tom 

From: Harker Steele, Amanda J. <Amanda.HarkerSteele@netl.doe.gov> 
Sent: Friday, July 7, 2023 10:32 AM
To: Francisco De La Chesnaye <francisco.delachesnaye@onlocationinc.com>; Iyer, Gokul 
<gokul.iyer@pnnl.gov>; Edmonds, James A (Jae) <jae@pnnl.gov>; Binsted, Matthew 
<matthew.binsted@pnnl.gov>; Wolfram, Paul <paul.wolfram@pnnl.gov>; Whitman, Peter C 
<peter.whitman@onlocationinc.com>; Daniel Hatchell <daniel.hatchell@onlocationinc.com>; Riera, 
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Jefferson <jefferson.riera@onlocationinc.com>
Cc: Curry, Thomas <thomas.curry@hq.doe.gov>; Yarlagadda, Brinda <brinda.yarlagadda@pnnl.gov>; 
Sweeney, Amy <amy.sweeney@hq.doe.gov>; Robert Wallace <robert.wallace@keylogic.com>; Agboola, 
Ajoke <ajoke.agboola@hq.doe.gov>; Jamieson, Matthew B. <matthew.jamieson@netl.doe.gov>; 
Wallace, Robert T. (CONTR) <Robert.Wallace@NETL.DOE.GOV>; Scott Matthews 
<scott.matthews@keylogic.com>; Matthews, Howard Scott (CONTR) <scott.matthews@netl.doe.gov>
Subject: RE: FECM LNG Export Project Coordination 
 
Hi Paco,  
 
I will defer to the Task 1 & 2 teams. 
 
For clarity, the 11am meeting is dedicated solely to Task 4. I expect this meeting could run long 
so having the extra time on calendars for HQ folks would be good fur us in the event that the 
original 12 pm meeting isn’t needed. 
 
Sincerely, 
Amanda J. Harker Steele, Ph.D. (she/her)
Research Economist – EMAT, SSAE 
National Energy Technology Laboratory (NETL) 
Department of Energy 
3610 Collins Ferry Rd. 
Morgantown, WV 26508 
Amanda.HarkerSteele@netl.doe.gov 
304-285-0207 

 
 
From: Francisco De La Chesnaye <francisco.delachesnaye@onlocationinc.com> 
Sent: Friday, July 7, 2023 10:27 AM
To: Iyer, Gokul C <Gokul.Iyer@pnnl.gov>; Edmonds, James A (Jae) <jae@pnnl.gov>; Binsted, Matthew T 
<matthew.binsted@pnnl.gov>; Wolfram, Paul <paul.wolfram@pnnl.gov>; Peter Whitman 
<peter.whitman@onlocationinc.com>; Daniel Hatchell <daniel.hatchell@onlocationinc.com>; Jefferson 
Riera <jefferson.riera@onlocationinc.com>
Cc: Curry, Thomas <thomas.curry@hq.doe.gov>; Yarlagadda, Brinda N <brinda.yarlagadda@pnnl.gov>; 
Sweeney, Amy R <amy.sweeney@hq.doe.gov>; Harker Steele, Amanda J. 
<Amanda.HarkerSteele@netl.doe.gov>; Robert Wallace <robert.wallace@keylogic.com>; Agboola, Ajoke 
<ajoke.agboola@hq.doe.gov>; Jamieson, Matthew B. <Matthew.Jamieson@NETL.DOE.GOV>; Wallace, 
Robert T. (CONTR) <Robert.Wallace@NETL.DOE.GOV>; Scott Matthews 
<scott.matthews@keylogic.com>; Matthews, Howard Scott (CONTR) <Scott.Matthews@netl.doe.gov>
Subject: [EXTERNAL] FECM LNG Export Project Coordination 
 
All, 
 
Wondering if we need this meeting today.   

 
 

 
 



 
The Task 1 and 2 teams met earlier this week to “lock down” all the key assumption, etc., on the models 
and to update the Report Outlines and Schedules so we are good there.  Daniel may have some follow 
up on results presentation in tables and charts, but he can do that directly with PNNL.
 
On Task 3, Tim is out this week, and we are looking for a time to re-connect early next week. 
 
On Tasks 3 and 4, we have a meeting at 11 am where will update progress then. 
 
Let me know if there are items to cover and if we do need the 12 pm meeting. 
 
Best, Paco 
 
********************************************************************
This message does not originate from a known Department of Energy email system.
Use caution if this message contains attachments, links or requests for information.

********************************************************************
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Summary of Key GC Comments

Global

Global comment:  this report consistently uses bar charts rather than actual figures.  Can we include all 
these figures in appendices?

Page 3

There is a notable difference in the way we present the data from our conclusions.  When we reference 
GDP, gas consumption, and prices, we scale the effect against the global or national total, resulting in 
small percentage changes.  When we talk about GHGs we scale the effect to units of gas exported.  But 
the table in the appendix shows that the reduction in emissions between S2 and S1 is 50 million tons - or 
roughly 0.01% of global emissions.  I recommend that we take a more consistent approach to 
characterizing the model results.

Page 22

S1 shows global gas consumption increasing to 2050 (and maybe beyond?).  Even S6 and S7 seem to 
show global gas consumption plateauing in 2045 (but not decreasing event then). Meanwhile, we 
understand that this month the IEA will release a global outlook document that will project gas 
consumption peaking this decade.  This seems like a vast discrepancy and perhaps one that should be 
addressed.  Is it feasible to run another scenario? If not, how would we defend the validity of our 
assumptions as compared to those of others?

Page 23

Looking at the bar chart in figure 5, it appears that global gas consumption increases by roughly 5 bcf/day 
between S2 and S1.  In other words, for every 4 Bcf/d of incremental US exports, global consumption 
goes up by roughly 1 Bcf/d.  This does not seem accurately characterized as going up by a very small 
amount.

Page 25

Figure 6 is almost impossible to read.  It seems like there are differences between S1 and S2 but the 
reader can't judge the magnitude just by looking at the bar charts.

Page 39

A few points: 

1. This data should be presented in numbers as well as visually.
2. We state that higher exports is positive on GDP until 2050, but S1 seems greater than S2

throughout the entire time series.
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2

3. Does the last sentence mean we think that 0.3% of GDP is a small amount that doesn't warrant 
further discussion? 0.3% of 42 trillion is over 100 billion.  Are we saying that incremental exports 
of 20 Bcf/d would reduce the size of the US economy by that amount?  Over $5b per Bcf/d?  If so 
that seems like a very consequential finding and one that should be explored in greater depth.

Page 45

If we used the GCAM estimate, how would that affect our GHG projections?  Some will argue that we 
cherry picked a more favorable estimate, so it would be helpful to say that our conclusions are robust to 
that assumption.

Page 46

 
  

(1) To what extent are these GHG reductions attributable to US exports displacing other sources of 
gas? From what countries do we see displacement , and on what sources are we basing our LCA 
estimates for those foreign sources of gas being displaced?

(2) To what extent are these GHG reductions attributable to reduced use of coal and in what 
countries?

(3) To what extent does the model find that increased US exports will lead to increased deployment 
of gas-fired DAC?  If the answer to this question is that gas-fired DAC is a material driver for the 
GHG decrease, then there are a number of other questions we will need to answer: (A) what 
assumptions are we making about the price/ton of DAC? (B) Given that DAC has not been 
deployed at scale, shouldn't we run a sensitivity analysis?  If it turns out that DAC can't be scaled 
at an acceptable price, would that change the sign on our GHG analysis? and (C) why would it 
make sense to use LNG exports for DAC?  If DAC is the preferred solution wouldn't it make 
more sense to locate the DAC hub near the point of production and then rely on international 
transfers for GHG accounting?

Page 63

Would be very helpful to state our assumptions regarding the cost of DAC over the 2035 to 2050 period.

(b) (5)
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LNG Analysis paper comments from IA

The report shows that with increased US LNG exports global demand does not rise, but instead US LNG 
substitutes for higher cost LNG.  From what I can see in the chart, the Middle East seems to be losing the 
most to the U.S.  This is surprising given Qatar’s extremely low cost of production.  I would expect the 
Middle East to maintain or grow their share of the LNG market.

We would like to understand more about why the model shows a substitution of LNG supply instead of 
increasing demand?  

In S1 and S2, U.S. LNG exports approach 40 and 50 bcf/d, up from 12.5 bcf/d today.  Do you consider 
infrastructure, production constraints, and reserves in these scenarios?  50 bcf/d is equivalent to about 
50% of total U.S. gas production today so theoretically this export level would require vast expansion of 
domestic gas production and infrastructure, which seems quite a stretch.

It doesn’t seem like renewables are not competing with LNG in any of these scenarios, including the 
transition scenarios.  Are the costs not competitive?  What do you think explains the relatively low 
growth and ultimately minority share of renewable energy production?  Is grid storage technology 
incorporated into this model and how does it or would it impact renewables?

I think it is telling that there are only significant emissions reductions in the energy transition scenarios 
S6 and S7.  The heavy reliance on CO2 removal in these scenarios still does not sit well with me.  I feel 
that these are used to remove emissions in the models so that the trajectory meets a predetermined 
target rather than being incorporated into the energy system at realistically economic and achievable 
levels.

I don’t know the costs and production capacity you have assumed for renewables, but even in S6 and S7 
I feel that renewable energy production is much lower than other estimates, especially given the falling 
cost and increasing production of renewable energy.  Essentially, there is not energy transition 
happening in S6 and S7.  Instead, it remains business as usual for the most part with CO2 DAC, biomass 
and LUC offsetting increased emissions.

The carbon removal values and lack of renewables growth are the two main concerns of ours in this 
report.

Can you explain to us why you examine GHG emissions as a whole on a 100-year basis, where the 
potency of certain GHGs vary significantly.  Since methane has significantly more potency within 25 
years than it does in 100 years, and therefore its impact on the atmosphere is a lot more in that shorter 
time frame we think we'd be remiss if we overlook those shorter term impacts, because solely looking at 
this long term frame is missing a lot of the importance nuance of how GHG emissions impacts the 
climate before 100 year basis. The20 year basis is in Appendix C, but there does seem to be a bigger 
difference. It could be valuable to highlight that finding, especially in light of some of the climate related 
LNG restrictions we are considering which would have an immediate, short-term impact on the market 
more than a longer term impact.

The model assumes flat demand for Russian LNG past 2025, while Russian pipeline exports to Europe 
remain low. What is the reasoning for the assumption that additional LNG demand would go to US LNG 
rather than lead Russia to increase its LNG exports globally?  Is it because Russian LNG is at capacity?
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 Why are the US LNG exports under S5 not lower? It seems that if S5 is the same as S2, but effectively 
subsidizing a substitute for LNG (renewables), demand for LNG should be lower in S5 rather than 
essentially the same as in S2 (according to Figure ES-1).
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From:      Francisco De La Chesnaye
Sent:       Fri, 26 May 2023 16:41:13 +0000
To:                        Iyer, Gokul; Binsted, Matthew; Wolfram, Paul; Whitman, Peter C; Daniel 
Hatchell; Riera, Jefferson; Curry, Thomas; Skone, Timothy
Cc:                        Wallace, Robert T. (CONTR); Yarlagadda, Brinda; Sweeney, Amy; Harker-Steele, 
Amanda J (NETL); Robert Wallace; Agboola, Ajoke; Jamieson, Matthew B.; Michael Blackhurst; Edmonds, 
James A (Jae)
Subject:                [EXTERNAL] FECM LNG Export Project Coordination - Report Outlines
Attachments:                   DOE_FECM_LNG_2023_Analysis_Report_Outlines_GCAM _NEMS_V4.docx
Importance:                     High

DISCUSION DRAFT*DELIBERATIVE*PRE-DECISIONAL

All, 

Please see updated Outlines for the GCAM and NEMS Analysis Reports as well as the Full Summary 
Report. There is also a proposed writing schedule for these at the end.  

The PNNL and OnLocation teams have reviewed the Report Outlines.  Need review of schedule and 
coordination with the NETL team on Task 3. 

Best, Paco 

Francisco De La Chesnaye  |  Vice President
m:   |  onlocationinc.com 

The information contained in this message may be privileged, private and protected from disclosure. If the reader of this message is not the 
intended
recipient, or an employee or agent responsible for delivering this message to the intended recipient, you are hereby notified that any 
dissemination,
distribution or copying of this communication is strictly prohibited. If you have received this message in error, please notify us immediately by 
replying
to the message. 

********************************************************************
This message does not originate from a known Department of Energy email system.
Use caution if this message contains attachments, links or requests for information.

********************************************************************
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APPENDIX D. Environmental Issues Report ? NETL
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DRAFT*DELIBERATIVE*PRE-DECISIONAL

GCAM ASSESSMENT of U.S. LNG EXPORTS 
Proposed Report Structure and Content (22 May 23)

Section Pgs Lead
I. EXECUTIVE SUMMARY (Identify and focus on Key Messages)  
(Lists of Tables, Figures, Acronyms and Abbreviations)

II. INTRODUCTION (same as with NEMS and LCA Reports)
A. Project Background
B. Purpose of the Study 
C. Organization of the Report

III. STUDY METHODOLOGY, SCENARIO DESIGN, & KEY ASSUMPTIONS
A. GCAM Model & Global Scenarios Design

B. NATURAL GAS MARKET RESULTS 
1. Role of U.S. in global market
2. Global market for natural gas 
3. Core Results for U.S. LNG Exports
4. Gas Prices ??

C. Global Greenhouse Gas Results
1. Carbon dioxide energy 
2. Methane from energy 
3. Other priority results

REFENCES
(for sections below – each team is responsible for proposing own structure) 
APPENDIX A. xxxx 
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DRAFT*DELIBERATIVE*PRE-DECISIONAL

U.S. NEMS ENERGY & ECONOMIC ASSESSMENT of U.S. LNG EXPORTS 
Proposed Report Structure and Content (22 May 23)

Section Pgs Lead
I. EXECUTIVE SUMMARY (Identify and focus on Key Messages)  
(Lists of Tables, Figures, Acronyms and Abbreviations)

II. INTRODUCTION  (same as with GCAM and LCA Reports)
A. Project Background
B. Purpose of the Study 
C. Organization of the Report

III. STUDY METHODOLOGY, SCENARIO DESIGN, & KEY ASSUMPTIONS
A. NEMS-AEO23 and FECM-NEMS Models 
B. Global and U.S. Modeling Scenarios Design (including linkages between 
GCAM and NEMS)

A. NATURAL GAS MARKET RESULTS 
1. Core Results for U.S. LNG Exports
2. Natural Gas Henry Hub Prices 
3. U.S. LNG Export Revenues
4. Role of U.S. in global market

B. U.S. MACROECONOMIC OUTCOMES (only NEMS)
1. Macroeconomic Effects - Total Economic Activity (GDP)
2. Consumer Effects (Prices mainly) 
3. Aggregate Consumption and Investment Effects

C. ENVIRONMENTAL OUTCOMES 
1. U.S. Greenhouse Gas Results 

REFENCES
(for sections below – each team is responsible for proposing own structure) 
APPENDIX X. 
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DRAFT*DELIBERATIVE*PRE-DECISIONAL

Proposed Working Schedule – 

PPNL and OL Teams
Dates w/o MODELING AND ANALYSIS Report Writing
5/21/2023 GCAM and NEMS (AEO23 & FECM)

LOCK down modeling inputs and 
assumptions. 

GCAM & NEMS Runs on Sce 1 to 5

Start on drafts Sections (OL)
Background On LNG Export Studies 
Introduction & Scenario Design

5/28/2023 Final Runs Sce 1 to 6
& REVIEW

Start Working drafts of GCAM & NEMS Reports

6/4/2023 Finalize ALL MODEL Runs

To whom do we need to brief the 
results to finalize? 

GCAM and NEMS Final Results
6/18/2023 Shareable Drafts of GCAM & NEMS Reports

7/2/2023 Final Drafts of GCAM & NEMS Reports

Initial Draft of Summary Report
7/9/2023 Final Version of GCAM & NEMS Reports

7/17/2023 Final Draft of Summary Report for FECM Review
Tuesday
Aug 1

Final Version of Summary Report 
Appendices and Data Annexes
Appendices: Model Descriptions

Beyond FECM Review Steps?

9/30/2023 FINAL VERSION

Need to Coordinate with NETL on Task 3 Analysis & Report 

I  

I 
 

 

 



From:      Matthews, Howard Scott (CONTR)
Sent:       Fri, 21 Jul 2023 20:52:30 +0000
To:                        Francisco De La Chesnaye; Iyer, Gokul; Edmonds, James A (Jae); Binsted, 
Matthew; Wolfram, Paul; Whitman, Peter C; Daniel Hatchell; Riera, Jefferson
Cc:                        Curry, Thomas; Yarlagadda, Brinda; Sweeney, Amy; Harker-Steele, Amanda J 
(NETL); Robert Wallace; Agboola, Ajoke; Wallace, Robert T. (CONTR); Scott Matthews; Skone, Timothy
Subject:                RE: FECM LNG Export Project Coordination
Attachments:                   LNG Task 3 Progress Update.pptx

All:  As promised, here are the Task 3 Progress Update slides for today.

-Scott

From: Francisco De La Chesnaye <francisco.delachesnaye@onlocationinc.com> 
Sent: Friday, July 14, 2023 12:02 PM
To: Iyer, Gokul C <Gokul.Iyer@pnnl.gov>; Edmonds, James A (Jae) <jae@pnnl.gov>; Binsted, Matthew T 
<matthew.binsted@pnnl.gov>; Wolfram, Paul <paul.wolfram@pnnl.gov>; Peter Whitman 
<peter.whitman@onlocationinc.com>; Daniel Hatchell <daniel.hatchell@onlocationinc.com>; Jefferson 
Riera <jefferson.riera@onlocationinc.com>
Cc: Curry, Thomas <thomas.curry@hq.doe.gov>; Yarlagadda, Brinda N <brinda.yarlagadda@pnnl.gov>; 
Sweeney, Amy R <amy.sweeney@hq.doe.gov>; Harker Steele, Amanda J. 
<Amanda.HarkerSteele@netl.doe.gov>; Robert Wallace <robert.wallace@keylogic.com>; Agboola, Ajoke 
<ajoke.agboola@hq.doe.gov>; Wallace, Robert T. (CONTR) <Robert.Wallace@NETL.DOE.GOV>; Scott 
Matthews <scott.matthews@keylogic.com>; Matthews, Howard Scott (CONTR) 
<Scott.Matthews@netl.doe.gov>; Skone, Timothy J <timothy.skone@hq.doe.gov>
Subject: [EXTERNAL] FECM LNG Export Project Coordination 

For today  
********************************************************************
This message does not originate from a known Department of Energy email system.
Use caution if this message contains attachments, links or requests for information.

********************************************************************
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Sample NETL NG Model Results by Stage
From upcoming 2020 version of report

   

 

 
 

 
 
  
 
 
  
 

 
 

  
 

 

  
 
 
 

  
 

 
 
  
 

 
 

  
 
      

  
   

 

 
 

 
 











From:      Skone, Timothy J.
Sent:       Fri, 3 Feb 2023 19:16:41 +0000
To:                        Sweeney, Amy
Cc:                        Morreale, Bryan (NETL); Gerdes, Kirk (NETL); Gerdes, Kristin (NETL); Richardson, 
Steven (NETL); Whyte, Cliff (NETL); Balash, Peter (NETL); Cunha, Luciane B (NETL); Borek, Sandra L. 
(NETL); Waller, John W. (CONTR); Johnson, Sarah B (CONTR)
Subject:                             Revised Alaska LNG Analysis Support FWP - Ready for Signature
Attachments:                   NETL RIC FY21 Alaskan LNG Analysis Support FWP 
1022483_20230203_Update_RIC.pdf

Amy,

Please find attached the updated Field Work Proposal for supporting the Alaska LNG SEIS project at 
NETL. 

The revised FWP does two primary things:  

1. Updates the costs incurred by each Task and Subtask to reflect the cost updates and allocations
within the project.

a. A summary of the cost changes from the original FWP to this revision is included on
Page 2 of the embedded PDF file.

2. Provides the documentation for the NEPA  Task 1.b  support cost increase request of
$59,100.  This is the total amount being requested for transfer to NETL to complete the funding
required to support this project.

a. The requested increase is documented as “Phase 2, FY23 Funding” within the revised
FWP to keep it separate from the original FWP funding elements.

This has been a great project and NETL has been honored to provide the analytical support for this effort 
as it comes to close in the near future. 

If you have any questions please feel free to reach out directly. 

At your earliest convenience please (1) sign and return the attached revised FWP and (2) transfer the 
remaining funding request of $59,100 to NETL.     

FWP NO: 1022483
FWP Title: Alaskan LNG Analysis Support 
Funding Amount: $59,100. 

Respectfully, 

Tim Skone 

Document 79
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Alaskan LNG Analysis Support  

FY21 Field Work Proposal (FWP) 

Public Abstract 

The U.S. Department of Energy (DOE), Office of Fossil Energy and Carbon Management (FECM) 
announced its intent to prepare a supplemental environmental impact statement (SEIS) for the Alaskan 
liquified natural gas (LNG) Project (DOE/EIS-0512-21) on (1) the potential environmental impacts 
associated with natural gas production on the North Slope of Alaska and (2) a life cycle analysis (LCA) 
calculating the greenhouse gas (GHG) emissions for LNG exported from Alaska by vessel to import 
markets in Asia and potentially in other regions. A Notice of Intent was issued on the DOE website on 
June 30, 2021, with a formal notification in the Federal Register on July 2, 2021. 

The objective of the Alaskan LNG Analysis Support Field Work Proposal (FWP) is to provide the 
analysis support to complete the following in support of the DOE/FECM development of the SEIS as 
proposed in the Notice of Intent. The following two efforts will be conducted: 

1. Upstream Study 

a. Upstream Oil and Natural Gas Production Study 

b. Non-GHG Environmental Impact Assessment and SEIS Documentation and Process 
Workflow Management 

2. LCA Study 

a. LNG Export LCA GHG Study 

This project is anticipated to start in August 2021 and conclude in March 2023. 
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FWP Summary Budget Table 

The following FWP Summary Budget Table includes the following adjustments to the project from the 
original FWP, signed July 2021, by the FECM-Headquarters (HQ) Program Manager. 

• Task 1.a “Upstream Oil and Natural Gas Production Study” scope was expanded to include the 
assessment of viable carbon management strategies on the North Slope. This resulted in 
additional reports being produced to assess the geologic storage potential and the carbon dioxide 
enhanced oil recovery (CO2-EOR). Two additional reports were produced and delivered, as well 
as subject matter expert support to respond to the public Draft SEIS comments related to the 
Upstream Oil and Natural Gas Production Study reports. This expansion of scope changes the 
estimate to complete for Task 1.a from $235,000 to $365,000—a $130,000 increase. 

– Production Report 2–Impacts of PBU Major Gas Sales on Oil Production and CO2 Storage 
Potential, dated May 20, 2022. 

– Production Report 3–Storing Byproduct CO2 from the Alaska LNG Gas Treatment Plant at 
the Prudhoe Bay Unit, dated April 5, 2022. 

• Task 1.b “Non-GHG Environmental Impact Assessment and SEIS Documentation and Process 
Workflow Management” scope was increased to address the extended project timeline to allow 
the additional work on carbon management strategies to progress forward and additional scope to 
address substantial Draft SEIS comment responses and coordination with FECM-HQ. For 
example, the Draft Final SEIS was amended to include the social cost of the carbon impact 
assessment and expanded discussion of impacts to permafrost and impacts from black carbon. 
This resulted in two cost increases to the original site support estimate of $75,000 in 
September 2022 and $59,100 in January 2023. This resulted in a net increase in the Task 1.b 
value by $134,100. However, the Task 1.b original cost estimate was estimated by the 
government at the time of the FWP (July 2021). The original government estimate exceeded the 
site support fixed cost award by $249,000. These funds were re-allocated to Task 1.a (described 
above) and Task 1.c (described below). The net change to Task 1.b from the original FWP 
estimate is a reduction from $833,000 to $768,100—a net decrease of $64,900. 

• Task 1.c “LNG Export Life Cycle Analysis (LCA) Greenhouse Gas (GHG) Study” scope was 
increased from the original estimate to include the assessment of carbon management strategies, 
an expanded discussion of qualitative global market drivers that may affect LNG market viability, 
expanded scenario matrix count, and responding to substantial external and internal Draft SEIS 
comments. The cost estimate for Task 1.c was increased from $100,000 to $175,000—a $75,000 
increase. 

• Other FWP cost plan adjustments include a reduction of $7,000 in project contingency to account 
for the difference in funding received and the original FWP cost estimate. The reduction was 
removed from Task 1.b. The second adjustment was another reduction in project contingency of 
$25,000 in project funding that was returned to FECM-HQ at the end of fiscal year 2022 (FY22). 

The revised FWP Summary Budget Table, inclusive of the changes noted above, is provided below. The 
difference between the original July 2021 FWP estimate of $1,283,000 and the revised January 2023 
FWP estimate of $1,402,000 is $119,000. All changes, except the January 2023 increase of $59,100, is 
applied to the Phase 2 FY22 Funding column in the table. The Task 1.a increase of $59,100 is included in 
the table as Phase 2 FY23 Funding. The Phase 2 FY23 Funding column also denotes the remaining 
funding to be provided to the National Energy Technology Laboratory (NETL) to complete the project. 
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Background 

The U.S. DOE-FE announced its intent to prepare a SEIS for the Alaskan LNG Project  
(DOE/EIS-0512-21) on (1) the potential environmental impacts associated with natural gas production on 
the North Slope of Alaska and (2) a LCA calculating the GHG emissions for LNG exported from Alaska 
by vessel to import markets in Asia and potentially in other regions. A Notice of Intent was issued on the 
DOE website on June 30, 2021, with a formal notification in the Federal Register on July 2, 2021. 

Objective 

The objective of this FWP is to provide the analysis support to complete the following in support of the 
DOE/FECM development of the SEIS as proposed in the Notice of Intent. The following two efforts will 
be conducted: 

1. Upstream Study 

a. Upstream Oil and Natural Gas Production Study 

b. Non-GHG Environmental Impact Assessment and SEIS Documentation and Process 
Workflow Management 

2. LCA Study 

a. LNG Export LCA GHG Study 

Approach 

Task 1.a Upstream Oil and Natural Gas Production Study 

NETL will examine the potential upstream impacts of natural gas production on the North Slope of 
Alaska for purposes of exporting the natural gas in the form of LNG, including: 

1. Determining technical performance changes in oil and natural gas production operations 
necessary to support Alaska LNG’s exports. Specifically, the work will: 

a. Determine the extent of new production necessary to accommodate the Alaska LNG Project 
through the life of DOE’s 30-year authorization (to include Alaska LNG’s authorized 
2.55 Bcf/d of exports, as well as additional volumes for off-take within Alaska, compression, 
and liquefaction), and the likely timing (and other relevant details) of that production. 

• The Federal Energy Regulatory Commission’s (FERC’s) environmental impact 
statement (EIS) includes the following information from the sponsor of the Alaska LNG 
Project: 

“[T]he Alaska LNG Project would not induce development of additional production 
fields, at least in the initial years of its operation.” Specifically, “the Project would be 
fully utilized by natural gas produced from wells already drilled on the North Slope 
for about 20 years before there would be available pipeline capacity for new 
production.” 

– The SEIS would need to make a finding on this statement and assure the National 
Environmental Policy Act (NEPA) review is inclusive of the impacts of production to 
support the Alaska LNG, both the production contemplated within the original EIS, 
as well as any additional production beyond what was contemplated in the EIS. 
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b. Determine the expected technical performance changes necessary to divert some portion of 
current North Slope natural gas production, currently used for enhanced oil recovery (EOR), 
to support Alaska LNG’s exports, including: 

• Changes in the production and handling of CO2 produced with oil and natural gas, 
including the likely volume of CO2 produced from processing natural gas for pipeline 
conditions (CO2 and carbon intensity findings will also inform the LCA Study—see 
below). 

• Actions that will be necessary for oil producers to maintain reservoir pressure and oil 
production with a reduced volume of natural gas available for reinjection. 

NETL will use public data to construct three representative Sector Models for the Prudhoe Bay Oil Pool 
to address the three oil recovery practices being used in the three distinct portions of the Prudhoe Bay Oil 
Pool. The following three Sector Modeling approaches will be developed: 

1. Gravity Drainage. An analytical gravity drainage model for Sector 1 will be based on the volume 
of remaining reserves in the central portion of the Prudhoe Bay Oil Pool still under primary 
production and relative rate of oil and natural gas production over time. 

2. Waterflood. A finite difference streamtube model for waterflooding operations in Sector 2 will be 
developed using the CO2 Prophet Model to evaluate the remaining oil and natural gas production 
potential from this portion of the Prudhoe Bay Oil Pool using waterflood operations. 

3. Miscible Gas Flood. A finite difference streamtube model for miscible hydrocarbon injection in 
Sector 3 will be developed using the CO2 Prophet Model to evaluate the remaining oil and natural 
gas production potential from the portion of the Prudhoe Bay Oil Pool using miscible gas 
injection. 

The following three cases will be modeled with each of the Sector Models. The results from each Sector 
Model will be combined, based on the three cases, to generate three impact assessments. Each impact 
assessment will include an overall oil production potential and carbon intensity estimation for the 
Prudhoe Bay Oil Pool. Cases 2 and Case 3 (if determined to be applicable) will be represented within the 
Non-GHG Environmental Impact Assessment (Task 1.b) and the LCA Study (Task 1.c). 

1. Case 1 “Business as Usual.” This case will determine the expected volume and carbon intensity 
of the oil production by each Sector Model, where natural gas produced from the Prudhoe Bay 
Oil Pool is reinjected into portions of the reservoir, and reservoir pressure is maintained. Case 1 
will assume current production practices are maintained, and no additional optimization of 
Prudhoe Bay Oil Pool production takes place. 

2. Case 2 “Pressure Depletion.” This case will determine the expected volume and carbon intensity 
of the oil production by each Sector Model, where a portion of the natural gas produced from the 
Prudhoe Bay Oil Pool is exported for the Alaska LNG Project. Case 2 will establish the level of 
pressure drop that would occur across the production sectors consistent with the volume of 
natural gas exported from the field over time, with no additional injection of fluids into the 
reservoir for pressure maintenance. 

3. Case 3 “Pressure Maintenance.” This case will determine the expected volume and carbon 
intensity of the oil production by each Sector Model, where a portion of the natural gas produced 
from the Prudhoe Bay Oil Pool is exported and a variety of actions are taken by the operator to 
help mitigate the expected decline in reservoir pressure over time. Case 3 will assume reservoir 
pressure is maintained, to the extent possible, through injection of a combination of water, CO2, 
and/or miscible gas, as required. 
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The effort will determine the additional activity and notable additional water and miscible gas injection 
required to maintain pressure in the Prudhoe Bay Oil Pool, required for Case 3. This would include 
additional gas supplies from the Point Thomson and possibly other fields near the Prudhoe Bay Oil Pool 
included within Case 2. The effort will also provide an assessment of the additional volumes of CO2 
captured at the gas plant for each study case (as applicable) and the overall volumes of CO2 stored as part 
of the EOR operations. And finally, the effort will estimate the scope of additional resource required to 
meet the expected natural gas export volume of 2.55 Bcf/d, if needed. This would include additional 
development of natural gas production from other nearby oil fields. 

The primary outcome of this effort will be a report outlining the results of three production assessments 
with documentation defining the reservoir characteristics, model parameters, and assumptions used to 
develop the three Sector Models. The results of this effort will be transitioned to Tasks 1.b and 1.c to be 
used as the basis of the non-GHG and GHG environmental assessments. 

This effort is estimated to take approximately 6 months to complete and will be quick started as soon as 
funding is available on the NETL cost plus award fee site support contract, herein referred to as the 
“Mission Execution and Strategic Analysis (MESA) site support contract.” 

Task 1.b Non-GHG Environmental Impact Assessment and SEIS Documentation and Process 

Workflow Management 

NETL will determine the potential environmental impacts resulting from changes in upstream oil and gas 
operations identified in item (1.a) (to the extent not already analyzed in the EIS due to the scope 
limitations of that document) on the following resource areas, as required by NEPA: 

a. Geology 

b. Soils 

c. Water quality and aquatic resources 

d. Wetlands 

e. Vegetation 

f. Wildlife 

g. Land use and visual resources 

h. Socioeconomics and environmental justice 

i. Transportation 

j. Cultural resources 

k. Subsistence 

l. Air quality 

m. Noise 

This effort will also provide the necessary support for SEIS documentation and process workflow for the 
final SEIS documents, assessing and responding to public comments, and final SEIS documents. 
Tasks 1.a and 1.c will provide technical support for response to public comments in support of this effort. 
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This effort will be supported in the following two phases to align with programmatic funding resource 
allocations. Key activities to be conducted within each phase are outlined below. 

Phase 1 Support (September 2021–November 2021) 

1. Project Management and Meetings Attendance 

2. Internal SEIS Scoping 

a. Review Alaska LNG Project EIS, supporting documentation, and supplementary data to 
evaluate available data and resources, and potential data needs required to prepare the SEIS. 

b. An internal scoping document will document the review findings. 

3. Data Collection, Gap Analysis, and Approach 

a. Develop environmental impact assessment approach, collect data, and assess knowledge 
gaps. 

b. Review and assess findings from Task 1.a Upstream Oil and Natural Gas Production Study. 

Phase 2 Support (November 2021–March 2023) 

1. Preliminary Draft SEIS (version 1 and 2) 

a. Prepare Preliminary Draft SEIS (version 1) for DOE review and comment. 

b. Coordinate as necessary with DOE on comment resolution. 

c. Prepare Preliminary Draft SEIS (version 2) for DOE review and comment. 

d. Coordinate as necessary with DOE on comment resolution. 

2. Concurrence Draft and Draft EIS 

a. Prepare Concurrence Draft for DOE approval. 

b. Resolve comments (if necessary). 

c. Prepare 508 compliant version of the Draft SEIS for posting to DOE website. 

d. Support DOE in preparation and publication of the Draft SEIS Notice of Availability (NOA). 

3. Public Hearings and Comments 

a. Develop a brief public participation plan. 

b. Support virtual public hearing(s), including preparation of presentation materials, fact sheets, 
and other documents. 

c. Process and manage comments received on the Draft SEIS. 

d. Prepare comment management report. 

e. Support DOE in developing responses to comments received. 

f. Prepare comment response document for inclusion in Final SEIS. 
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4. Final SEIS 

a. Prepare Preliminary Final SEIS (version 1) for DOE review and comment. 

b. Coordinate as necessary with DOE on comment resolution. 

c. If necessary, prepare Preliminary Draft SEIS (version 2) for DOE review and comment. 

d. Coordinate as necessary with DOE on comment resolution. 

e. Prepare Concurrence Final for DOE approval. 

f. Resolve comments (if necessary). 

g. Prepare 508 compliant version of the Final SEIS for posting to DOE website. 

h. Support DOE in preparation and publication of the Final SEIS NOA. 

5. Record of Decision and Administrative Record 

a. Support preparation of Administrative Record throughout the project. 

b. Support DOE in the development of a Record of Decision. 

c. Review and assist DOE in the Final Administrative Record. 

d. Review and coordinate any responses in the Final SEIS. 

This effort is estimated to take approximately 12 months to complete and will start upon award of a 
competitive fixed price contract vehicle for NEPA contact vehicle accessible to NETL. An award is 
anticipated to be made by the end of September or early October 2021. The procurement will request 
work in two options to align the work with DOE funding resources. The first option will provide support 
for activities planned to be conducted within the first 60-days of the effort. The second option will be 
started upon receipt of FY22 funding. 

Task 1.c LNG Export Life Cycle Analysis (LCA) Greenhouse Gas (GHG) Study 

NETL will assess the life cycle GHG emissions of Alaskan North Slope extraction, intrastate pipeline 
transport, liquefaction, ocean transport, regasification in Asia, and natural gas combined cycle power 
production for electricity production. The report will be like the 2014 and updated 2019 studies that 
examined U.S. LNG exports from the lower-48 states, but it will consider the unique attributes of natural 
gas production in Alaska and Alaska LNG’s proposed export project. The Alaskan LNG LCA Export 
Study will only include deliver to Asian markets, unlike the 2014 and 2019 reports that also included 
European delivered destinations. Specifically, the LCA will consider natural gas sourced on the North 
Slope, transported through Alaska on an approximately 800-mile long pipeline to Alaska LNG’s proposed 
liquefaction facility, and exported by vessel from south central Alaska to markets in Asia (Japan, China, 
South Korea, and India)—as compared to LNG sourced from Australia and Qatar to markets in Asia. 

The LCA will include scenarios consistent with the current EIS proposed plan and any additional 
production scenarios identified from Task 1.a Upstream Oil and Natural Gas Production Study. 

The results of this effort will be an “Alaskan LNG LCA Export Study.” The study will be included as a 
document within the SEIS. 

This effort is estimated to take approximately 12 months to complete and will be quick started as soon as 
funding is available on the MESA site support contract. This effort will also provide project management 
coordination and meeting support as needed throughout the project. 
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Task-Level Budget Detail 

Phase 1 Budget (FY21 Funding) 

 

Full Time Equivalent (FTE) = 2,080 hours per year. 

Phase 2 Budget (FY22 Funding) 

 
Full Time Equivalent (FTE) = 2,080 hours per year. 

Phase 2 Budget (FY23 Funding) 

 
Full Time Equivalent (FTE) = 2,080 hours per year. 

~FTEs $k ~FTEs $k ~FTEs $k ~FTEs $k

Contract Labor 0.8 235 0.7 280 0.3 60 1.2 575
Travel -- 0 -- 0 -- 0 -- 0
Training -- 0 -- 0 -- 0 -- 0
Equipment -- 0 -- 0 -- 0 -- 0
Supplies -- 0 -- 0 -- 0 -- 0
Other -- 0 -- 0 -- 0 -- 0
Federal FTEs 0.05 -- 0.03 -- 0.03 -- 0.2 --
TOTAL: 0.85 235 0.73 280 0.33 60 1.4 575

Cost Category
Task 1.a Task 1.b Task 1.c Total

~FTEs $k ~FTEs $k ~FTEs $k ~FTEs $k

Contract Labor 0.4 130 1.0 429 0.6 115 2.0 674
Travel -- 0 -- 0 -- 0 -- 0
Training -- 0 -- 0 -- 0 -- 0
Equipment -- 0 -- 0 -- 0 -- 0
Supplies -- 0 -- 0 -- 0 -- 0
Other -- 0 -- 0 -- 0 -- 0
Federal FTEs 0 -- 0.07 -- 0.03 -- 0.1 --
TOTAL: 0.4 130 1.07 429 0.63 115 2.1 674

Cost Category
Task 1.a Task 1.b Task 1.c Total

~FTEs $k ~FTEs $k ~FTEs $k ~FTEs $k

Contract Labor 0.0 0 0.14 59.1 0.0 0 0.14 59.1
Travel -- 0 -- -- 0 -- 0
Training -- 0 -- 0 -- 0 -- 0
Equipment -- 0 -- 0 -- 0 -- 0
Supplies -- 0 -- 0 -- 0 -- 0
Other -- 0 -- 0 -- 0 -- 0
Federal FTEs 0 -- 0.01 -- 0 -- 0.01 --
TOTAL: 0 0 0.15 59.1 0.00 0 0.15 59.1

Cost Category
Task 1.a Task 1.b Task 1.c Total
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Total Project Budget (Phase 1 Plus Phase 2 FY22 Plus Phase 2 FY23 Funding) 

 
Full Time Equivalent (FTE) = 2,080 hours per year. 

Task Z: FWP Execution and Shared Research Costs Summary 

Task Z is comprised of scope in the following cost categories: 

• FWP Execution Costs—Scope that extends across the tasks in the FWP and can be attributed and 
explicitly costed to a specific FWP and program. 

• RIC Shared Research Costs—The FWP’s contribution to scope that extends across multiple 
FWPs (“RIC Shared Research Costs”). 

Task Z is divided into five Subtasks as described below: 

Subtask 1: Project Management (FWP Execution Costs) 

Project management functions are led by Federal staff via the Project Manager (PM) and the Technical 
Portfolio Lead (TPL). Supplemental contractor staff is used as needed. The following scope is performed 
by a combination of Federal and contractor staff: 

• Milestone tracking and reporting. 

• Budget development and updates, funding requests and tracking, and cost reporting. 

All contractor project management costs are in the “FWP Execution Costs” category. 

~FTEs $k ~FTEs $k ~FTEs $k ~FTEs $k

Contract Labor 1.2 365 1.8 768.1 0.9 175 3.9 1,308
Travel -- 0 -- 0 -- 0 -- 0
Training -- 0 -- 0 -- 0 -- 0
Equipment -- 0 -- 0 -- 0 -- 0
Supplies -- 0 -- 0 -- 0 -- 0
Other -- 0 -- 0 -- 0 -- 0
Federal FTEs 0.05 -- 0.1 -- 0.1 -- 0.2 --
TOTAL: 1.25 365 1.9 768.1 1.0 175 4.2 1,308

Cost Category
Task 1.a Task 1.b Task 1.c Total
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Subtask 2: Research Equipment & Operations Support (FWP Execution Costs*) 

Engineering; operations; quality assurance; and environmental, safety, and health (ES&H) support are 
required to maintain and update existing laboratory projects and design and permit new laboratory 
projects in direct support of the FWP. Continuing laboratory research requires a baseline level of  
on-going support including annual assessments, addition of approved chemicals, equipment calibration, 
modest changes requiring engineered design, trained technician installation, inspection, training, etc. New 
laboratory projects and major modifications require design, construction, and commissioning. If 
applicable, major modifications and new projects in FY21 or anticipated in FY22 or FY23 associated 
with this FWP are as listed below: 

• None. 

Funding for this support is included in all FWPs with a laboratory research component and excluded from 
any with exclusively computational tasks. The above scope is budgeted and costed as “FWP Execution 
Costs.” 
* In addition, a small portion of this Subtask supports “Shared Research Costs” for equipment maintenance and 

calibration agreements for equipment that crosses multiple FWPs. The distribution of these shared research costs 
is based on FWP usage of the RIC directorate that has ownership of the agreements. 

Subtask 3: Research Computing (RIC Shared Research Costs) 

Research and scientific computing support includes maintaining the Center for High Performance 
Computing, Joule 2.0 Supercomputer, Center for Data Analytics and Machine Learning, Energy Data 
eXchange (EDX®), and research computing communications. Also included is software that is used 
across multiple FWPs. The distribution of these “Shared Research Costs” is based on FWP usage of the 
RIC directorate that has ownership of the software/computational need, where applicable. 

Subtask 4: Multi-Program Analyses, Data, and Information (RIC Shared Research Costs) 

This includes subscriptions and data acquisition required to perform research and analysis across multiple 
FWPs and the Advanced Systems and Market Analysis (ASMA) FWP. This FWP is reviewed separately 
with HQ and includes the following: (1) conduct analyses that support and defend the broader FE Mission 
with respect to relevance and value (cumulative FE benefits across multiple programs), (2) develop tools 
and capabilities that serve multiple FE programs (difficult to align accountability to a single program), 
and (3) establish quality guidelines and baselines (for comparing NETL advanced technologies). The 
distribution of these “Shared Research Costs” is based on each FWP’s usage of the RIC directorate that 
has ownership of the ASMA FWP and subscription/data agreements (primarily Strategic Systems 
Analysis & Engineering [SSAE]). 

Subtask 5: Research Business Process Support (RIC Shared Research Costs) 

Included here are costs associated with maintaining the business processes and tools to develop and 
maintain budgets, track deliverables and milestones, and ensure quality control on work products. These 
“Shared Research Costs” are distributed across all FWPs based on the size of the FWP. 





From:      Nunez-Lopez, Vanessa
Sent:       Mon, 27 Mar 2023 16:04:14 +0000
To:                        Rogers, John D.
Cc:                        Provenzano, Anthony (NETL)
Subject:                RE: Updated LNG Regulartory Analysis Support FWP - Ready for HQ Signature

John, I have good news regarding this tax. The HQ study on LNG regulatory analysis support should 
come out of the HQ 5% tax. There is a separate line for it in the “Other taxes” section of the spend plan, 
but there shouldn’t be.

Vanessa. 

From: Rogers, John D. <John.Rogers@netl.doe.gov> 
Sent: Thursday, March 23, 2023 5:22 PM
To: Nunez-Lopez, Vanessa <vanessa.nunez-lopez@hq.doe.gov>
Cc: Provenzano, Anthony (NETL) <anthony.provenzano@netl.doe.gov>
Subject: FW: Updated LNG Regulartory Analysis Support FWP - Ready for HQ Signature

Venessa,  

This is an FWP requesting continuation of the LNG Life Cycle analysis that was sent down a few months 
ago. 

Do I need to somehow work it into the prior year funds of the EPD program?  It appears that they want 
an additional $245K 

Is the EPD program the right program to do this in?

We BD’d $146k 12/20/2022 of FY21 (prior year) funds  as directed by Guidance letter but RIC also 
wanted $67.5K of FY23 funds but it was taken back since the B&R codes were changing but we never 
received it back on the new B&R codes. Is this supposed to come out of the HQ 5% for FY23.

Regards 
John R  

John D Rogers, PhD, PE 
Technology Manager ART 
S&T Strategic P&P USDOE/NETL
John.rogers@netl.doe.gov 

Briar Hills One, Ste. 309
1011 Highway 6 South, Houston, Tx 77077

Document 85.1

(b) (6)



From: Jamieson, Matthew B. <Matthew.Jamieson@NETL.DOE.GOV> 
Sent: Thursday, March 23, 2023 2:59 PM
To: Curry, Thomas <thomas.curry@hq.doe.gov>
Cc: Sweeney, Amy R <amy.sweeney@hq.doe.gov>; Harker Steele, Amanda J. 
<Amanda.HarkerSteele@netl.doe.gov>; Morreale, Bryan D. <Bryan.Morreale@NETL.DOE.GOV>; Gerdes, 
Kirk R. <Kirk.Gerdes@NETL.DOE.GOV>; Gerdes, Kristin J. <Kristin.Gerdes@NETL.DOE.GOV>; Richardson, 
Steven W. <Steven.Richardson@NETL.DOE.GOV>; Whyte, Cliff D. <Cliff.Whyte@NETL.DOE.GOV>; 
Hakala, Jacqueline Alexandra <Alexandra.Hakala@NETL.DOE.GOV>; Balash, Peter C. 
<Peter.Balash@NETL.DOE.GOV>; Adder, Justin M. <Justin.Adder@NETL.DOE.GOV>; Dale, Evelyn H. 
<Evelyn.Dale@NETL.DOE.GOV>; Johnson, Sarah B (CONTR) <Sarah.Johnson@NETL.DOE.GOV>; Rogers, 
John D. <John.Rogers@netl.doe.gov>; Cunha, Luciane B. <Luciane.Cunha@netl.doe.gov>
Subject: Updated LNG Regulartory Analysis Support FWP - Ready for HQ Signature

Please find attached the revised NETL Research and Innovation Center Field Work Proposal for providing 
LNG Regulatory Support updated with Task 3, Life Cycle Analysis support. 

Respectfully, please sign the cover page and email the signed FWP back to NETL (Amanda Harker-Steele 
and Matt Jamieson) at your earliest convenience. 

Respectfully, 
Matt Jamieson 
Department of Energy National Energy Technology Laboratory 
Strategic Systems Analysis & Engineering 
Senior Life Cycle Analyst 
412.386.7610 (direct) |  (mobile) (b) (6)





LNG Regulatory Analysis Support FWP EY22/23 Field Work Proposal 
FWP Number: 1025016 Submitted: January 12, 2023 

Updated: March 22, 2023 

-1-

Liquefied Natural Gas (LNG) Regulatory Analysis Support 

EY22/23 Field Work Proposal (FWP) 

FWP Summary Budget Table 

Please note, this update adds Task #3 to the Field Work Proposal (FWP). There is no change in the 
Laboratory-Directed Research and Development (LDRD) from the original FWP as LDRD was 
inadvertently not lowered to reflect only Task #4 and had already reflected the total for Task #3 and 
Task #4. The incremental funding request to support the addition of Task #3 is $245,000.
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A. Public Abstract 

The Office of Resource Sustainability (ORS), within the Department of Energy’s (DOE’s) Office of 
Fossil Energy and Carbon Management (FECM), manages the natural gas regulatory program. FECM’s 
National Energy Technology Laboratory (NETL) will provide analysis support to ORS in support of LNG 
public interest determinations. The type of analytical services required will vary based on ORS’s needs 
and timing. The analytical support includes but is not limited to market analysis, economic evaluation, 
and environmental life cycle analysis (LCA). 

B. Program Goals and Benefits 

Program Intent 

The ORS within the DOE’s FECM manages the natural gas regulatory program and commissions analysis 
to support public interest reviews for the export of LNG sourced from the lower 48 states to non-free 
trade agreement (non-FTA) countries. 

Specific Goals 

The goal of this FWP is to provide analytical support for the evaluation of LNG exports with respect to 
the U.S. and global economic and environmental benefits and impacts. 

Benefits of Research 

The analytical research to enhance the DOE’s understanding of the direct and potential indirect effects of 
LNG exports will help inform better decisions while enhancing public confidence in those decisions. 

C. Technical Challenges and Research Strategies 

Fundamental Challenge 

The ORS’s analytical work on LNG exports was originally completed in the 2014 time period. The 
previous analysis work on market effects, qualitative understanding of potential environmental impacts 
from natural gas production and exports, and quantitative analysis of life cycle greenhouse gas (GHG) 
have limitations for use today in informing export decisions. Public feedback on LNG export 
authorizations have revealed the following challenges to be addressed: 

• Global GHG Impacts: Need to consider if authorized LNG exports, permitted through 2050, 
would make it less likely that other countries will achieve the emissions reductions necessary to 
limit global warming. 

• LNG End-Use: Need to consider if exporting LNG will displace other fossil fuels to avoid 
increasing emission over the status quo. 

• Domestic GHG Impacts: Need to evaluate the impact of exporting LNG on the U.S. ability to 
meet domestic emission reduction targets. 

• Reconciliation of Modeled versus Measured Upstream Emissions: Need to improve the upstream 
natural gas emissions estimates to align with field measurement data to improve the 
representativeness of U.S. natural gas methane emissions. 

Research Strategy 

In coordination with ORS, NETL will design and execute analytical research to support LNG regulatory 
decisions. Each task is described below. Additional tasks will be amended to the FWP based on ORS 
support needs. 
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Subtask 3.1: LCA Modeling of Consequential Global Economic Scenarios 

NETL will coordinate with ORS to obtain model results for energy supply and consumption for global 
economic scenarios. NETL will use existing life cycle modeling resources for energy supply and 
consumption (use) emission factors to estimate GHG intensity changes across modeled scenarios. 
Specifically, NETL expects ORS to provide three LNG export scenarios that forecast global energy 
production and use through the year 2050. Data will be provided on global natural gas production by 
region; imports, exports, and re-exports of LNG by source country, route, and transportation mode; and 
consumption by fuel, country, and end-use sector. 

NETL will use the data to identify the production-to-consumption LNG pathways predicted by the 
economic equilibrium model. These pathways and their respective flows of natural gas will be used as 
inputs to the LCA. NETL will develop production-weighted average life cycle greenhouse emission 
factors for each production region, transportation mode and route, end-use sector, and end-use region and 
then apply these average factors to estimate the total emissions associated with each economic 
equilibrium scenario. 

Life cycle models will include all natural gas processes, starting with source extraction and extending to 
end-use combustion. NETL will provide emission comparisons for alternative primary energy source 
scenarios or energy sources estimated as displaced by natural gas as a result of the market equilibrium 
modeling using existing NETL lifecycle-based data and/or global modeling proxy data. The lifecycle-
based models for alternative energy supplies and consumption, similar to natural gas and LNG pathways, 
data will not be representative of country specific performance parameters. NETL will use existing U.S. 
data and models as proxies where commensurate data and models for foreign operations are missing. 

The scope of the life cycle GHG inventory includes carbon dioxide, methane, and nitrous oxide. Other 
GHGs provided by the Intergovernmental Panel on Climate Change with a global warming potential will 
be considered on a case-by-case basis if determined to be significant to the results interpretation. Black 
carbon, water vapor, and aerosol emissions that are known to contribute to climate change but lack 
scientific consensus on their quantitative contribution are excluded from the analysis but will be discussed 
qualitatively. 

The outcome of the consequential informed life cycle GHG results will report the change in terms of 
Global Warming Potential (GWP) based on the most recent Intergovernmental Panel on Climate Change 
report (the Sixth Assessment Report) for 20 and 100 year time frames for each scenario. The results will 
also be reported in terms of social cost of carbon (SCC) based on the most current U.S. guidance provided 
by ORS to NETL. The SCC requires all emission to be reported on a time-step increment to account for 
the time value of money. Standard economic practices will be used to discount to a specified nominal 
dollar time period. Therefore, all modeled scenarios will be based on annual or 5 year time steps. The 
modeling time period is anticipated to cover 2020–2050. 

NETL will require a minimum of 90 days from the receipt of data from ORS to model each scenario, 
perform internal quality assurance on the underlying model, and document project findings. This 90 day 
lead time will require that ORS provide preliminary Task #1 results to NETL by March 27, 2023, to meet 
the overall project schedule. 

NETL will provide a written report documenting the comparative findings of the LCA results for ORS 
use in developing the broader project level report. LCA results for all scenarios will be provided in 
Microsoft Excel. NETL will use refences to existing NETL models to the greatest extent to reduce new 
methodology documentation. Methods/approach, data sources, and data limitations will be included in the 
written report along with a discussion of the study results. 
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NETL will use the following primary models: 

• NETL Natural Gas Baseline Model (2020 update to be completed in winter 2022) 

• 2019 LNG GHG Study 

• Alaska LNG Draft Supplemental Environmental Impact Statement (SEIS) 

• NETL U.S. Electricity Baseline Model (2020 update of thermal electric and renewable energy 
production pathways) 

• NETL Biomass and Renewable Natural Gas (RNG) Production Models (updated in 2022, 
as needed) 

• NETL Fossil Hydrogen Baseline Report 

• NETL Hydrogen and Water Analysis 

• NETL Unit Process Library and other LCA Resources, www.netl.doe.gov/LCA 

NETL will use the above models to develop packaged cradle-to-gate, gate-to-gate, and gate-to-grave unit 
process models to create GHG emission profiles for the applicable material and energy reference flows 
(technosphere flows of interest). The aggregated emission scalers will then be combined with scenario 
output data provided by ORS to determine the annual or 5 year time period GHG inventory data. End-use 
emission factors will be applied to represent each economic sector’s weighted average use of the 
delivered energy. The inventory data for each scenario will then be used to calculate the GWP and SCC 
results for each scenario. 

NETL will estimate model sensitivity to expected future technological change in the natural gas system. 
Modeled technology changes will be applied at the macro-level to assess broad emissions reductions or 
efficiency improvements at the life cycle stage level (e.g., U.S. natural gas methane emissions are reduced 
by X%, ocean transport boil-off emission are reduced Y%, etc.). NETL will neither assess the uncertainty 
around the reductions themselves nor the uncertainty of the rest of the natural gas life cycle with the 
modeled reduction in this subtask. 

The results of the consequential LCA will include: (1) estimated unit life cycle emissions factor 
associated with major supply-to-consumption pathways expected from LNG imports, exports, and re-
exports; (2) average total life cycle emissions associated with the range of global economic, policy, and 
security postures represented by the equilibrium modeling, which includes estimating emissions 
associated with LNG substitutes; and (3) improved empirical basis for emissions driven by the inclusion 
of the modeling of upstream processes involved in supplying, transporting, and consuming LNG. These 
results will allow for summary information that compares the life cycle emissions associated with 
exported LNG to alternative scenarios where a substitute portfolio of energy sources satisfies the same or 
similar demand, allowing for an estimate of net emissions associated with alternatives. 
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2. Problem Statement 

Existing research requires an update from the 2014 time period to the current state of knowledge. New 
considerations for environmental justice and social considerations were not previously considered. 

3. Justification and Benefits 

New, current state of science information is needed to inform the current LNG export decisions with the 
DOE and to enhance public and other stakeholder understanding of potential LNG environmental benefits 
and impacts. 

4. R&D Challenges 

The public data availability to effectively capture the current state of knowledge within the wide range of 
various perspectives on environmental impacts from natural gas production and export is a challenge. 

5. Past Work and Progress 

Not applicable. 

6. Approach 

NETL will support the DOE’s ORS as the project lead to update the 2014 Addendum to Environmental 
Review Documents Concerning Exports of Natural Gas from the United States, hereafter, the 2014 
Addendum or Addendum. As the purpose of the 2014 Addendum was to provide information to the 
public regarding the potential environmental impacts of natural gas production and exploration activities, 
updates to the Addendum will focus on updating the information to reflect advances in the understanding 
of the potential environmental impacts of these activities. Special consideration will be given to the 
environmental risks, mitigation strategies, and regulatory landscape associated with natural gas 
production, processing, transport, and end-use and the influence of and implications to domestic and 
global GHG emissions policies. Consideration will also be given to major differences in the potential 
environmental impacts if the expanded production of domestic natural gas from unconventional resources 
were to be transported out of the U.S. via pipeline and liquefied and exported from liquefaction plants in 
neighboring countries, including Canada and Mexico. 

Updates to the 2014 Addendum will be focused on the following topic areas: water resources (quality and 
quantity), air quality, GHG emissions, induced seismicity, land use impacts, and environmental justice 
considerations. The information reported on each topic area will be informed by the results of an in-depth 
review of the most recent scientific literature. With the exception of GHG emissions, the environmental 
impacts from expanding unconventional natural gas production and transport in the U.S. will occur at the 
local level. Appropriately, NETL will update the 2014 Addendum with a discussion of the local 
(e.g., regional) consequences of expanding natural gas production from unconventional resources. 
The unique conditions, challenges, and environmental resources of each local area to be impacted will be 
considered. 
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The environmental justice discussion included in the update will focus on the potential impacts of 
expanding production and transport for disadvantaged communities. Disadvantaged communities will be 
identified using publicly available tools and datasets, including but not limited to the Environmental 
Protection Agency’s (EPA’s) EJScreen, the Council of Environmental Quality’s Climate and Economic 
Justice Screening Tool (beta version), the DOE’s Low-Income Energy Affordability Data (LEAD) Tool, 
and the mapping tool developed by the U.S. Department of Transportation, to identify historically 
disadvantaged communities. The environmental justice discussion will also provide insight into what the 
benefits and costs associated with expanding natural gas production and transport domestically are and 
how those benefits and costs might be distributed across communities. A review of the different tenants of 
environmental justice, including distributive justice, procedural justice, and recognition justice, will also 
be provided by the updates made to the Addendum. 

NETL will also identify and provide examples of the steps industry can take to reduce GHG emissions 
and other environmental impacts (e.g., groundwater contamination) at each point along the natural gas 
supply chain from extraction to pipeline transport, LNG facility operation, and marine shipping. 
Suggested steps will be informed by the results of the literature review conducted by NETL, which will 
consider the results of the LCA being completed under Task #3. Specifically, strategies for mitigating 
GHG emissions will be consistent with and complement the assumptions of the LCA conducted for the 
cradle-to-gate GHG emissions of expanding production and transport activities. The review will be 
divided to discuss the impacts of upstream (construction and completion of gas wells and subsequent 
production and processing), midstream (further processing and transport), and downstream (end-use 
activities). 

Final deliverables will include a report summarizing the current state of published descriptions of the 
potential environmental impacts of expanding natural gas production and transport. The primary objective 
of the report will be the provision of the predominant concerns about natural gas development and 
transport, as covered by the current literature. The sources to be reviewed will include scientific journal 
articles, reports, and other publicly available peer-reviewed publications. The report will be divided by 
chapter, and each chapter will contain its own reference section to permit further exploration by the 
reader. To complete the update to 2014 Addendum, NETL will explore the resources available from the 
following organizations: 

• Bureau of Land Management (BLM) 

• Department of Interior (DOI) 

• Energy Information Administration (EIA) 

• Congressional Research Service (CRS) 

• EPA 

• International Energy Agency (IEA) 

• NETL 

• Resources for the Future (RFF) 

• U.S. Geological Survey (USGS) 

• Peer-reviewed publications, reports, and other documents 
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11. Complementary Efforts and Partnerships 

• Advanced Systems and Markets Analysis FWP: This FWP provides the base support for 
maintaining and advancing the models, tools, and databases for non-program specific elements 
and non-FE comparison technologies. 

• Natural Gas Infrastructure FWP: This FWP provides the base support for developing tools and 
materials to quantify and mitigate emissions from natural gas infrastructure. 

• Carbon Dioxide Removal FWP: This FWP investigates a combination of technologies, including 
point-source capture, hydrogen production with carbon management, carbon conversion to useful 
chemicals or products, reduction in methane emissions, increased and sustainable production of 
critical minerals, and carbon dioxide removal (CDR) designed to reduce the environmental 
impacts of fossil fuel-based energy production systems. 

• U.S. Ethane: Market Issues and Opportunities Report to Congress (pending) in response to a 
request under the Consolidated Appropriations Act, 2021 (Public Law 116-260), specifically the 
Energy and Water Development and Related Agencies Appropriations Act, 2021–Division D. 
The report focuses on the projected long-term trends for the domestic production, consumption, 
and export of ethane and prospective opportunities and risks (environmental and local community 
impacts) associated with U.S. petrochemical manufacturing that uses ethane as a feedstock. 

• Intermountain West Energy Sustainability & Transitions–Phase 1 Final Report: This report 
details findings to a broad range of stakeholders with shared interest in planning for the energy 
transition in the I-West region. NETL provided subject matter experts (SME) topic areas, 
including but not limited to the environmental justice impacts of the transition. 

• NETL has engaged with several partners who are responding to the funding opportunity 
announcement (FOA) for Hydrogen Hubs. NETL is expected to be provided SME on energy and 
environmental justice, markets analysis, and LCA. 

12. Technology to Market Plan 

Not applicable. 

13. Tables and Figures 

Not applicable. 





From:      Francisco De La Chesnaye
Sent:       Tue, 25 Jul 2023 20:38:50 +0000
To:                        Curry, Thomas; Sweeney, Amy; Skone, Timothy; Jamieson, Matthew B.; Scott 
Matthews
Cc:                        Whitman, Peter C; Daniel Hatchell; Iyer, Gokul; Binsted, Matthew
Subject:                [EXTERNAL] Options for LNG Export Analysis Report
Attachments:                   DOE_FECM_LNG_2023_Analysis_Report_Combined_V1_25JUL23.docx

DRAFT – DELIBERATIVE – PRE-DECISIONAL

FECM and NETL Teams, 

Attached is the latest combined outline of the analysis report “ENERGY, ECONOMIC, AND 
ENVIRONMENTAL ASSESSMENT of U.S. LNG EXPORTS”.  We are proposing two options for organization 
and structure: 

OPTION 1 by Geographic Scope, i.e., GCAM covers global, NEMS U.S., LCA; OR

OPTION 2 by Content Type (combined GCAM and NEMS results organized by Energy, Mkt, 
Economic, and GHG results)     

The OnLocation and PNNL teams have a preference is for Opt 1 for ease of writing by team and for 
communication of results.  We have been writing up the results in this structure so far. 

Scott and Matt Jamieson, also please fill in the additional details on the LCA Analysis section.  

Please review and let me know what you think.  We can go in more detail on Friday’s meeting. 

Thanks, Paco 

Francisco de la Chesnaye, PhD  |  Vice President
 (mobile) 

fdelachesnaye@onlocationinc.com 
onlocationinc.com 

The information contained in this message may be privileged, private and protected from disclosure. If the reader of this message is not the 
intended
recipient, or an employee or agent responsible for delivering this message to the intended recipient, you are hereby notified that any 
dissemination,
distribution or copying of this communication is strictly prohibited. If you have received this message in error, please notify us immediately by 
replying
to the message. 
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ENERGY, ECONOMIC, AND ENVIRONMENTAL ASSESSMENT of U.S. LNG EXPORTS 
Proposed Report Structure and Content: OPTION 2 – Content Type (25July23)

Section Pgs Lead
I. EXECUTIVE SUMMARY (Identify and focus on Key Messages)  
(Lists of Tables, Figures, Acronyms and Abbreviations)

II. BACKGROUND ON LNG EXPORT STUDIES COMMISSIONED DEPARTMENT OF ENERG.Y 

III. INTRODUCTION
A. Project Background
B. Purpose of the Study 
C. Organization of the Report

IV. SCENARIOS, METHODOLOGY, & KEY ASSUMPTIONS
A. Scenarios Description 
B. GCAM Model (brief description) & Analysis Methodology 
C. NEMS Model (brief description) & Analysis Methodology 
D. LCA Model (brief description) & Analysis Methodology

V. SUMMARY of ANALYSIS & ASSESSESMENT (organization desc)

A. ENERGY AND CLIMATE MITIGATION TECHNOLOGY RESULTS 
1. Primary and Final Energy Results (How much regional detail) 
2. Energy and Climate Technology Deployment Results (any cost info?) 

B. NATURAL GAS MARKET RESULTS 
1. Core Results for U.S. LNG Exports
2. Natural Gas Henry Hub Prices 
3. U.S. LNG Export Revenues
4. Role of U.S. in global market

C. U.S. MACROECONOMIC OUTCOMES (only NEMS)
1. Macroeconomic Effects - Total Economic Activity (GDP)
2. Consumer Effects (Prices mainly) 
3. Aggregate Consumption and Investment Effects

D GHG OUTCOMES 
1. Global Greenhouse Gas Results
2. U.S. Greenhouse Gas Results
3. LCA Results (scope of coverage?) 
4. How to compare results across different modeling frameworks  OR How to compare to 
previous regulatory analyses?

REFENCES & APPENDICES same as Opt 1

Total

-



From:      Francisco De La Chesnaye
Sent:       Wed, 16 Aug 2023 16:22:14 +0000
To:                        Iyer, Gokul; Binsted, Matthew; Skone, Timothy; Curry, Thomas; Sweeney, Amy; 
Harker-Steele, Amanda J (NETL); Scott Matthews
Cc:                        Robert Wallace; Jamieson, Matthew B.; Edmonds, James A (Jae); Whitman, 
Peter C; Daniel Hatchell; Riera, Jefferson
Subject:                [EXTERNAL] FECM LNG Export Project Briefing Presentation
Attachments:                   FECM_LNG_Analysis_Briefing_18Aug.pptx
Importance:                     High

DRAFT – DELIBERATIVE – PRE-DECISIONAL

Team, 

Please see the attached draft presentation for Friday’s Leadership briefing on the “Natural Gas 
Regulatory Analyses”.  Thanks to Gokul, Matt B, Pete and Daniel for putting this together quickly.    
Amy and Tom, see yellow heighted text for decisions/directions.  

Believe the goal is to finish this by tomorrow morning and send out 24 hours before briefings (12 pm 
ET).  My suggestion is for Gokul/Matt B, Scott, and Amanda do a quick review and then pass on to FECM 
for a final review.

Deck follows the plan and agenda we discussed: 

Brief review of past approach and summary of new analyses (Amy) 
Define scenarios (Tom) 
Modeling approach 
- Responding to past comments
- Using state-of-art modeling
- GCAM to NEMS linkage

Preliminary key findings (Amy/Tom intro then Gokul and Paco) 
Key LNG export graphic  
S1/S2 discussion 
GCAM & NEMS results 
Transition  
S6/S7 discussion 
GCAM & NEMS results 

Next steps and timeline 

Extra slides 
Model Description Charts 

Thanks all, Paco  

Document 90
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From:      Francisco De La Chesnaye
Sent:       Fri, 14 Jul 2023 16:01:39 +0000
To:                        Iyer, Gokul; Edmonds, James A (Jae); Binsted, Matthew; Wolfram, Paul; 
Whitman, Peter C; Daniel Hatchell; Riera, Jefferson
Cc:                        Curry, Thomas; Yarlagadda, Brinda; Sweeney, Amy; Harker-Steele, Amanda J 
(NETL); Robert Wallace; Agboola, Ajoke; Wallace, Robert T. (CONTR); Scott Matthews; Matthews, 
Howard Scott (CONTR); Skone, Timothy
Subject:                             [EXTERNAL] FECM LNG Export Project Coordination
Attachments:                   DOE_FECM_LNG_2023_Analysis_Report_Outlines_GCAM 
_NEMS_V8_14Jul23.docx

For today 
********************************************************************
This message does not originate from a known Department of Energy email system.
Use caution if this message contains attachments, links or requests for information.

********************************************************************
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APPENDIX A. Global Analysis and Description of GCAM ? PNNL
APPENDIX B. U.S. Analysis and Description of NEMS-AOE23 and NEMS-FECM ? OL
APPENDIX C. LCA Analysis and Description of Model ? NETL
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DRAFT*DELIBERATIVE*PRE-DECISIONAL

GCAM ASSESSMENT of U.S. LNG EXPORTS 
Proposed Report Structure and Content (14July23)

Section Pgs Lead
I. EXECUTIVE SUMMARY (Identify and focus on Key Messages)  
(Lists of Tables, Figures, Acronyms and Abbreviations)

II. INTRODUCTION (same as with NEMS and LCA Reports)
A. Project Background
B. Purpose of the Study 
C. Organization of the Report

III. STUDY METHODOLOGY, SCENARIO DESIGN, & KEY ASSUMPTIONS
A. GCAM Model & Global Scenarios Design

B. ENERGY AND CLIMATE MITIGATION TECHNOLOGY RESULTS 
1. Primary and Final Energy Results (How much regional detail) 
2. Energy and Climate Technology Deployment Results (any cost info?) 

C. NATURAL GAS MARKET RESULTS 
1. Role of U.S. in global market
2. Global market for natural gas 
3. Core Results for U.S. LNG Exports
4. Gas Prices ??

D. Global GHGs Results  (Consistent GWPs – current EPA Inv @ 100 yr)
1. Carbon dioxide energy 
2. Other GHGs - all together vs separate section for energy CO2

3. Other priority results

REFENCES
(for sections below – each team is responsible for proposing own structure) 
APPENDIX A. xxxx 

I  

 

 

 

 

I  
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DRAFT*DELIBERATIVE*PRE-DECISIONAL

U.S. NEMS ENERGY & ECONOMIC ASSESSMENT of U.S. LNG EXPORTS 
Proposed Report Structure and Content (14July23)

Section Pgs Lead
I. EXECUTIVE SUMMARY (Identify and focus on Key Messages)  
(Lists of Tables, Figures, Acronyms and Abbreviations)

II. INTRODUCTION  (same as with GCAM and LCA Reports) PW/PD
A. Project Background
B. Purpose of the Study 
C. Organization of the Report JG

III. STUDY METHODOLOGY, SCENARIO DESIGN, & KEY ASSUMPTIONS
A. NEMS-AEO23 and FECM-NEMS Models DH
B. Global and U.S. Modeling Scenarios Design (description of sce and 
including linkages between GCAM and NEMS)

JR

B. ENERGY AND CLIMATE MITIGATION TECHNOLOGY RESULTS 
1. Primary and Final Energy Results (How much U.S. Regional Detail?)
2. Energy and Climate Technology Deployment Results  

C. NATURAL GAS MARKET RESULTS JR/MS
1. Core Results for U.S. LNG Exports DH
2. Natural Gas Henry Hub Prices DH
3. U.S. LNG Export Revenues
4. Role of U.S. in global market JR

D. U.S. MACROECONOMIC OUTCOMES (only NEMS) PW/MS
1. Consumer Effects (Prices mainly) 
2. Aggregate Consumption and Investment Effects

E. GHG OUTCOMES DH
1. CO2 from Fossil Fuels (Methane?) 

REFENCES
(for sections below – each team is responsible for proposing own structure) 
APPENDIX X. 

-
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Proposed Working Schedule – 

PPNL and OL Teams
Dates w/o MODELING AND ANALYSIS Report Writing
7/05/2023 GCAM and NEMS (AEO23 & FECM)

LOCK down modeling inputs and 
assumptions. 

Start on drafts Sections (OL)
Background On LNG Export Studies 
Introduction & Scenario Design

7/14/2023 Finalize ALL MODEL Runs 
Sce 1 to 7

Start Working drafts of GCAM & NEMS Reports

7/31/2023 Drafts of GCAM & NEMS Reports

Draft of Summary Report
8/14/2023 Final Drafts of GCAM, NEMS, and Summary  Reports

8/25/2023 Briefing with Senior Leadership DOE, 
Outside??

Final Draft out for Review 

Tuesday
Aug 1

Beyond FECM & DOE Review Steps?

9/29/2023 FINAL VERSION

Need to Coordinate with NETL on Task 3 Analysis & Report 




