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Decarbonization Research Consortium Meeting

24 March 2023 / 2 – 5 ET / 11 – 2 PT

Agenda

2:00 – 2:20 Welcome/Introductions

Welcome from George Washington University, Dr. Pam Norris, 

Vice Provost for Research

2:20 – 2:35 Presentation: Integer Technologies, Dylan Temple, Josh Knight

2:35 – 3:15 Context: Current Decarbonization Efforts, Bill Muras, NPS

Roadmap Discussion

3:15 – 4:15 Collaborative Research Presentations:

University of South Carolina (+ Alternative Fuels)

4:15 – 5:00 Admin/Homework/Conclusion
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Current Decarbonization Efforts 
and Roadmap Discussion

24 March 2023

Bill Muras
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Agenda
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• Energy & Emissions Data

• Guidance Documents and Summary

• Roadmap/Strategy Synthesis



Some DoD Energy & Emissions Data

• Overall DoD emissions 
decreased ~34% from 
2010 to 2020

5Source: NPS Net Zero report (2023);FY20 DoD Operational Energy Report

• Roughly 70% of the total 
emissions are from 
operational platforms



Some Navy Energy & Emissions Data

6Source: NPS Net Zero report (2023);FY20 DoD Operational Energy Report
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• FY 20 DoD operational energy
• Air Force ~53%

• Navy & USMC ~36%

• Navy operational energy
• ~24% reduction from 2008 to 

2020

• Roughly 50/50 split between 
aircraft & ships

• 2017 GGF report:  ~75% from 
reduced underway hours and 
force structure



Some Navy Emissions Data

7Source:  Navy FEMP annual reports

Greenhouse Gas Inventory:   Department of Navy

Scope and Category Navy USMC TOTAL % of Total

Scope 1: On-Site Fuel Consumption at Federal Facilities            1,180,800              296,568            1,477,368 8.4%

Scope 1: Mobile Emissions--Vehicles, Aircraft, Ships, and Equipment          11,727,080              150,618          11,877,698 67.6%

Scope 1: Mobile Emissions--Passenger Fleet Vehicles                98,800                49,269              148,069 0.8%
Scope 1: Fugitive Emissions--Fugitive Fluorinated Gases and Other Fugitive 

Emissions              254,868                       -                254,868 1.4%

Scope 1: Fugitive Emissions--On-site Wastewater Treatment                  2,594                  1,638                  4,232 0.0%

Scope 1: Fugitive Emissions--On-site Landfills and Municipal Solid Waste Facilities                43,335              145,322              188,657 1.1%

Scope 1: Manufacturing and Industrial Process Emissions                       -                         -                         -   0.0%

Subtotal Scope 1          13,307,477              643,415          13,950,891 79.4%

Scope 2: Purchased Electricity            2,760,140              712,112            3,472,252 19.8%

Scope 2: Purchased Biomass Energy                80,555                       -                  80,555 0.5%

Scope 2: Purchased Steam and Hot Water                97,862                       -                  97,862 0.6%

Scope 2: Purchased Chilled Water                       -                         -                         -   0.0%

Scope 2: Purchased Combined Heat and Power Electricity, Steam & Hot Water                       -                         -                         -   0.0%

Subtotal Scope 2            2,938,557              712,112            3,650,669 20.8%

Scope 2: Reductions from Renewable Energy Use               (15,344)                 (8,786)               (24,130) -0.1%

Subtotal Scope 1 & 2          16,230,690            1,346,740          17,577,430 100.0%

92.3% 7.7%

FY20

GHG Emissions (Standard Operations, Non-Standards Operations, Biogenic Sources)

(MT CO2e)



Some Navy Emissions Data

8Source:  PIO Dashboard



DoN PIO Dashboard

9Source:  PIO Dashboard



Major Guidance Documents

Primary

• EO 14008 – Tackling the Climate 
Crisis at Home and Abroad (Jan 
2021)

• EO 14057 - Catalyzing Clean 
Energy Industries and Jobs 
Through Federal Sustainability 
(Dec 2021)

• DoD Climate Adaptation Plan 
(Sept 2021)

• DoN Climate Action 2030 (May 
2022)

Secondary

• US National Blueprint for 
Transportation 
Decarbonization (Jan 2023)

• FAA Aviation Climate Action 
Plan (2021)

• IMO GHG Strategy (2018)

• DOE Hydrogen Shot (June 
2021)

• DOE SAF Grand Challenge 
(Sept 2022)

• USAF Climate Action Plan (Oct 
2022)

• US Army Climate Strategy (Feb 
2022)

• Summary of World Military 
Activities (NPS – 2023)
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Sample Capability Evolution Plan (CEP)
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Guidance Document Summary CEP (1 of 3)
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Guidance, Timelines and Targets 2020s 2030s 2040s

EO 14057
- 100% carbon-free electricity (CFE), including 

50% 24/7 CFE
- 100% zero-emission light duty vehicle 

acquisitions
- 100% zero-emission vehicle acquisitions
- 50% building portfolio emissions reduction
- net zero emissions building portfolio
- 65% reduction in scope 1 & 2 GHG emissions
- Net zero emissions economy-wide

2030

2027

2035

2045

2032

2030

Navy Climate Action 2030
- Generally mimic EO 14057, plus
- DRAFT 15% increase in range/persistence 

across all forward deployed strike formations
2035

2050



Guidance Document Summary CEP (2 of 3)
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Guidance, Timelines and Targets 2020s 2030s 2040s

US Transportation Decarbonization Blueprint
- 5% of the global deep-sea fleet are capable of 

using zero-emission fuels
- Net zero emissions from international shipping
- Reduce aviation emissions by 20%
- Net-zero GHG emissions from the U.S. aviation 

sector
- Catalyze the production of

- at least three billion gallons of SAF/year
- ~35 billion gallons by 2050

2030

IMO GHG Strategy
- Reduce carbon intensity of international 

shipping by
- At least 40%
- Pursue efforts towards 70%

- Cut annual GHG emissions by at least half

2050

2030

2050

2030

2050

2050

2030

2050

DOE Hydrogen Shot
- Reduce cost of clean hydrogen by 80% to $1 

per 1 kg in 1 decade 
2031



Guidance Document Summary CEP (3 of 3)
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Guidance, Timelines and Targets 2020s 2030s 2040s

DOE SAF Grand Challenge
- Scale up domestic production of SAF with a 

minimum of 50% life cycle GHG reduction
- At least 3 billion gallons
- 35 billion gallons (100% of projected use)

2030

USAF Climate Action Plan
- Increase operational energy intensity of 

flying missions
- By 5%
- By 7.5%

- Complete successful pilots of drop-in 
compatible SAF at two operational AF 
locations, with 10% SAF blend at same or 
lower cost

2050

US Army Climate Strategy (none directly relevant 
to Navy problem set)

2027

2032

2026

World Military Activities
- General trend towards net zero by

2050
or 

later



DoN PIO Driver Trees
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NPS Report – Pathways to Net Zero

16Source:  NPS Net Zero report (2023)
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Overall Operational Navy Path to Net Zero
2020s 2030s 2040s

IE

OE

CC

EE

Op

FS

Fu

- Fill in info here on other “relevant” 
Navy (or USG) efforts going on in this 
space

- DoD Interagency Fuels Working 
Group

- ONR Expeditionary H2 production
- USAF SAF pilots
- Etc.  

- Ditto

- Ditto

- Ditto

- Ditto
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Operational Decarbonization Consortium 
Efforts

2020s 2030s 2040s

IE

OE

CC

EE

Op

FS

Fu

- List our major research thrusts here … TBD pending 
white papers and further discussions

- Ditto

- Ditto

- Ditto

- Major focus areas are here …

Cross-Cutting Initiatives

Design Ship 
Integration

Demo/Testing



Back-Up / Delete
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1) Clear Mission Statement and Purpose

2) Navy Specific Considerations and Constraints

3) Alignment with Other Decarbonization Efforts
• Overview of  USG/DoD/Navy decarbonization efforts and select 

relevant commercial/international efforts

• Define timelines and targets

• Scope of this effort, including identified gaps, relative to other 

efforts

4) Platform Decarbonization Focus Areas
• Develop timeline and roadmap for each, tied to specific areas of 

research needs, with milestones as applicable

5) Summary Integrated Roadmap 

Platform Decarbonization Roadmap Outline
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Platform Decarbonization Focus Areas

• 24 Feb Proposed – Old

1) Technology
1) Direct drag reduction

2) Propulsive loss reduction

3) Propulsion and power 
generation

4) Electrical energy storage

5) Waste heat recovery

6) Renewable energy

2) Operations

3) Fuels

• Current Proposed – New

1) Technology
1) Propulsive efficiency improvements 

and direct drag reduction

2) Propulsion and power generation

3) Electrification & Hybridization

4) Thermal management and 
materials

5) Shipboard carbon capture

2) Operations

3) Fuels

4) Whole ship and system level design 
considerations

5) Ship integration and technology 
scaling for shipboard use

6) Modeling, test sites and 
demonstration capability
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Some aspects of the Navy unique mission(s) to keep in mind

• Navy platforms operate:

• Forward presence

• Contested logistics

• Replenishment at sea

• Navy platforms are:  

• Space constrained

• Often/Sometimes power constrained

• Operated by 18-19 year old sailors

• Long-lived $1B+ assets

Some other Consortium considerations

• Short-, Mid- and Long-Term Horizons

• Retro-fit versus new build

• Not just an economic decision

• Potential future force structure – UxVs

• “Collaborate with the past”

Navy Specific Constraints/Considerations
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Guidance Document Excerpts
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Source:  signed Executive Order 14057 “Catalyzing Clean Energy Industries and Jobs Through Federal Sustainability”



Guidance Document Excerpts

24Source:  DOD Climate Adaptation Plan



Guidance Document Excerpts

25Source:  Navy Climate Action 2030



Guidance Document Excerpts

26Source:  Navy Climate Action 2030



Guidance Document Excerpts
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Guidance Document Excerpts

28Source:  FAA United States 20201 Aviation Climate Action Plan



Guidance Document Excerpts

29Source:  2018 IMO GHG Strategy



Guidance Document Excerpts

30Source:  DOE website



Guidance Document Excerpts

31Source:  DOE website



Guidance Document Excerpts

32Source:  Oct 2022 AF Climate Action Plan



Guidance Document Excerpts

33Source:  Army Climate Strategy



Guidance Document Excerpts

34Source:  DOE thing; NPS Net Zero report (2023)



Path Forward

Individual Meetings

April Meetings: 

April 13, Noon – 2:30 pm ET: Virtual (in-person at Stanford)

April 24, 11 am – 1:30 pm ET: Virtual

May: Development of Draft Roadmap

35

Decarbonization Research Consortium

35
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