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About This Report 

The purpose of this report is to provide relevant information on seabed security to enable the 
United States Coast Guard (USCG) to anticipate and prepare for potential future USCG 
operations in the 2045 timeframe and to assist in developing enabling policy and strategy. 
Utilizing Project Evergreen’s strategic foresight methodologies, potential questions for the 
USCG regarding the future of seabed security include: 

• How might seabed security place demands on the USCG, what are the drivers of these
demands, and what are the uncertainties?

• What does Seabed Security mean for the USCG of the future and what are promising
strategies that the USCG could pursue to be successful?

• Does the USCG have the appropriate authorities, jurisdiction, capabilities, and capacity in
place to address future seabed governance and meet response demands and maritime
domain awareness (MDA) requirements?

The stakes for the seabed are high. Activities on the seabed – building critical infrastructure 
(communications and power cable systems, or pipelines), exploring the marine environment, and 
resource extraction pursuits involve competition between scientific research, commercial 
interests, national strategic and technological goals, and global ecological concerns. Seabed 
critical infrastructure vulnerabilities remain, and threats are dynamic and increasing. 
Comprehensive maritime domain awareness of the undersea environment is lagging and remains 
challenging. 

Securing critical infrastructure assets requires coordination among many entities 
and capabilities for operating in harsh, often remote environments. The extent of seabed mining 
operations in the future, their environmental effects, and distribution of harms and benefits is 
uncertain. Global policy and regulatory frameworks are multi-layered, evolving, arguably 
insufficient and untested, and yet, they must balance competing interests. 

RAND Homeland Security Research Division 
This research was sponsored by the U.S. Coast Guard and conducted in the Infrastructure, 

Immigration, and Security Operations (IISO) Program of the RAND Homeland Security 
Research Division (HSRD), which operates HSOAC. Comments or questions on this draft report 
should be addressed to the lead author, Susan Resetar, at susanr@rand.org, and the project 
leader, Patricia Stapleton, at pstaplet@rand.org. 
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Seabed Safety, Security, and Stewardship: Future Implications for 
U.S. Coast Guard Strategy, Policy, and Operations 

Key Findings and Recommendations 
Events over the last five years, along with increasing critical infrastructure and competition 

for resources on the bottom of the ocean have heightened the awareness around seabed safety, 
security, and stewardship. Activities on or near the seabed, important to the economic, 
ecological, and national security of the nation, are anticipated to continue to increase. The U.S. 
Coast Guard (USCG) must be prepared for how it can more effectively support national strategic 
priorities, enforce laws, and maintain influence in this part of the maritime domain into the 
2040s.  

The analysis in this report – informed by the Project Evergreen process – is intended to 
apprise USCG senior leaders, along with domestic and international partners such as U.S. 
interagency stakeholders throughout the Departments of Homeland Security, Defense, Interior, 
Transportation, and State, as well as the White House and Congress, of potential need for 
effective long-term policies and plans to ensure the safety, security, and stewardship of resources 
and infrastructure on or near the seabed.   

We found that as competition for and potential threats to seabed assets evolve, the USCG’s 
role as the nation’s lead agency for maritime law enforcement with broad capability and capacity 
to enforce national and international law in the international and domestic maritime domains, is 
growing. Based on the August 2024 workshop conducted as part of Project Evergreen VI, several 
key areas were identified as critical for USCG efforts to ensure seabed security, including the 
following actions that the USCG might consider: 

• Pursue organizational restructuring that establishes an organizational home for seabed
security and appoint a champion to enable monitoring changes in the external
environment, understanding the implications for the Service, and developing and
sustaining the needed capabilities and capacities through investment in its people and
assets.

• Develop new or expand existing relationships and partnerships to access and share
expertise, technology, or information.

• Access specific technologies needed to operate and respond effectively underwater.
• Enhance maritime domain awareness in the undersea realm.
• Develop subsea navigation regulations, security doctrine, requirements, and response and

enforcement tactics, techniques, and procedures.
Our goal in preparing this report is to catalyze further engagement within the USCG 

leadership and with other federal agency and private sector partners on emerging seabed security 
issues to collectively prepare for the future and to consider what opportunities and challenges 
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may emerge for the Service for ensuring the safety, security, and stewardship of seabed 
activities.  

Introduction 
This report on the U.S. Coast Guard’s future role in seabed security is one of four reports 

outlining focal areas that may affect future U.S. Coast Guard (USCG) operations.1 It was 
completed as part of the Coast Guard’s Project Evergreen, which is a strategic foresight initiative 
that evaluates potential future challenges and opportunities for the Service, looking 20 or more 
years in the future. By thinking through the demands and opportunities associated with varied 
potential future scenarios, we can provide insights that can be used to better prepare the USCG 
for a changing global environment.2 

Activities on and near the seabed affect national strategic goals, global economics, and 
ecosystems. As these activities expand, ensuring the safety, security, and stewardship of the 
seabed will require protecting assets, critical minerals, and other natural resources found on the 
seabed, while also ensuring that laws, regulations, and environmental protections are enforced. 
This report introduces the strategic importance of the seabed, trends that may affect safety, 
security, and stewardship in the future, and implications for the future Coast Guard. 

The report begins with a broad characterization of seabed strategic importance, the 
regulations surrounding international use, and future potential issues of importance for the Coast 
Guard. Building on this context, it describes how a diverse set of workshop participants explored 
these issues, providing recommendations through the workshop process to help inform ways to 
prepare the USCG for the future.  

Scope and Strategic Importance of the Seabed 

The seabed is home to key critical infrastructure such as communications cables, oil and gas 
pipelines, and power cables that transmit communications, fuels and other power resources. For 

 
1 The other three reports are focused on Antarctica, gray zone, and space. See Preparing the U.S. Coast Guard for 
an Uncertain Future in Antarctica, Preparing the U.S. Coast Guard for Future Gray-Zone Competition, and 
Preparing the U.S. Coast Guard for an Uncertain Future in Space. 
2 Project Evergreen – established by the Coast Guard in 2003 – seeks to identify emerging challenges and future 
trends that may alter the volume and types of demand for USCG missions and inform their readiness to perform 
them. These activities are based on a number of plausible future scenarios in which USCG's current plans, policies, 
and capabilities are evaluated against a specific them – in this case seabed safety, security, and stewardship. The 
Evergreen process is designed to support effective decisionmaking under conditions of uncertainty. For more 
information, please refer to Aaron C. Davenport, Michelle D. Ziegler, Susan A. Resetar, Scott Savitz, Katherine 
Anania, Melissa Bauman, and Karishma McDonald, USCG Project Evergreen V: Compilation of Activities and 
Summary of Results, RAND Corporation, 2022.  
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example, globally between 97 and 99 percent3 of communications and $10 trillion in daily 
financial transactions4 are transmitted through over 850 miles of predominantly privately-owned 
and maintained undersea cables.5 Commercial cables can be international or domestic, but most 
cross multiple jurisdictions.6  Power cables from offshore wind energy sources transmit 
renewable energy to terrestrial transmission infrastructure and oil and gas are transmitted over 
20,000 miles of undersea pipelines worldwide.7 For example, both the Massachusetts Bay and 
the Gulf Coast have offshore terminals that can be used by very large cargo ships requiring 
deepwater to offload liquid fuels (crude oil or liquified natural gas [LNG]).8 These terminals are 
connected by undersea pipelines to distribution centers and allow ships to offload, or onload 
away from ports. The Louisiana Offshore Oil Port is the only deepwater terminal in the Gulf and 
additional terminals have been proposed.9  Global communications transmitted by undersea 
cables are also anticipated to continue on an upward trend.10 Finally, as offshore wind energy 
generation expands, there will be more power cables connecting wind turbines to onshore 
transmission lines.11 Further into the future, undersea pipelines may be repurposed to transport 
carbon captured from industrial and other processes to undersea storage sites.12 

 
3 Jill C.  Gallagher, Undersea Telecommunication Cables: Technology Overview and Issues for Congress, 
Congressional Research Service, September 13, 2022; Rishi Sunak, Undersea Cables: Indispensable, insecure, 
Policy Exchange, 2017. 
4 Sunak, 2017. 
5 Sunak, 2017. 
6 Jill C. Gallagher and Nicole T. Carter, Protection of Undersea Telecommunication Cables: Issues for Congress, 
Congressional Research Service, August 7, 2023. 
7 Don Walsh, “Seafloor Cables and Pipelines: Are They Secure? ,” Proceedings, Vol. 149, No. 1441, March, 2023. 
8 Environmental Protection Agency, Offshore Deepwater Liquified Natural Gas (LNG) Ports, webpage, updated 
April 12, 2024 and Abagail Gerry, What’s That: Louisiana Offshore Oil Port – LOOP, Mansfield Energy, August 
14, 2024. 
9 Brett Hunter, “Keep on Loving You - LOOP Retains Its Niche Amid Proposed Offshore Crude Export Terminals,” 
RBN Energy, LLC Daily Blog, July 9, 2024. 
10 Alex Vaxmonsky, “The Future of Subsea Cables,” Equinix Blog, February 6, 2023; NexGen Networks, 
“Submarine Cable System Market Set to Reach $30.50 Billion by 2030, Driven by Growing Data Demand,” 
NexGen Networks, September 24, 2024.  
11 Regardless of U.S. policy, growth in offshore wind capacity worldwide is anticipated to continue. International 
Energy Agency, “Renewables 2024: Analysis and forecast to 2030,” October 2024; Matt Shields, Ruth Marsh, 
Jeremy Stefek, Frank Oteri, Ross Gould, Noé Rouxel, Katherine Diaz, Javier Molinero, Abigayle Moser, Courtney 
Malvik, and Sam Tirone, The Demand for a Domestic Offshore Wind Energy Supply Chain, National Renewable 
Energy Laboratory, June, 2022; Helia Briaud and Sarah McLean, “Offshore power cable demand is rising rapidly, 
but is the market equipped to cope with this boom?,” Spinergie blog, February 6, 2024.  
12 Geoff Wade, “How Oil and Gas Pipelines Are Getting a New Life in Carbon Capture,” Esri, June 21, 2022; 
Lindsay Fendt, Nikki Reisch, and Steven Feit, Deep Trouble: The Risks of Offshore Carbon Capture and Storage, 
Center for International Environmental Law, July, 2024; Jiashun Luo, Yachen Xie, Michael Z. Hou, Ying Xiong, 
Xunning Wu, Christian Truitt Lüddeke, and Liangchao Huang, “Advances in subsea carbon dioxide utilization and 
storage,” Energy Reviews, Vol. 2, No. 1, 2023. 
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Natural resources, particularly critical minerals such as cobalt, manganese, copper, and 
nickel, and rare earth minerals also lie on the seabed. These critical minerals are used for 
electronic systems, battery storage, and renewable energy sources.13 As of 2023, China was in 
control of the extraction of an estimated 60 percent of the world’s rare earth materials, and 
processes 85 percent.14 RAND researchers contend that the global supply is vulnerable to 
disruptions resulting from trade restrictions, political instability, natural disasters, or other 
disturbances.15  

Critical mineral deposits may exist within a country’s Exclusive Economic Zone (EEZ) or 
Extended Continental Shelf (ECS), but many sites are located in international waters, otherwise 
referred to as areas beyond national jurisdiction (ABNJ). The International Seabed Authority 
(ISA), established under United Nations Convention on the Law of the Sea (UNCLOS), 
regulates activities in the international seabed area, including seabed mining. As of February 
2025, it has issued 30 contracts for exploration to contractors representing 20 countries that are 
party to UNCLOS, with China holding the most.16 Seabed mining is on the cusp of transitioning 
from exploratory to exploitation activities and the ISA is developing regulations for seabed 
mining. However, as of the writing of this report those regulations are not complete.17  See 
Figure 1 for locations of claims in ABNJ, referred to as the Area. Notably, U.S. claims that 
predate UNCLOS and the ISA are not recognized by the international community.18  

 
13 International Energy Agency, The Role of Critical Minerals in Clean Energy Transitions, International Energy 
Agency, May, 2021; Clara Denina, “Deep-Sea Mining Threatens Biodiversity 25 Times More Than Land-Based 
Mining, Report Says,” Seabed Mining News, February 7, 2023.  
14 Bonnie S. Glaser and Abigail Wulf, “China's Role in Critical Mineral Supply Chains,” German Marshall Fund, 
August 2, 2023.  
15 Tom LaTourrette, Todd C. Helmus, and Irina A. Chindea, China's Role in the Global Development of Critical 
Resources: Case Studies in Coal Power, Electricity Transmission, and Seabed Mining, RAND Corporation, 2022.  
16 International Seabed Authority, Secretary-General Annual Report: Leading Precautionary and Responsible 
Governance of the Ocean Global Commons Based on Science, Solidarity and Transparency, International Seabed 
Authority, 2024.  
17 The ISA seeks to adopt exploitation regulations in mid-2025, but the date is not a firm deadline. An award of a 
mining application before the regulations are completed could lead to legal challenges. Others have noted that there 
are many unresolved issues, particularly with environmental protection and jurisdictional issues around inspections 
and enforcement actions. Sources: “Nations aim to ink deep sea mining rules by 2025,” webpage, Physics, July 22, 
2023; Hannah Lily and Laleta Davis Mattis, Renee Grogan, Aline Jaeckel, Steve Roady, Samantha Robb, Phil 
Weaver, Enforcement of Deep-Sea Mining Regulations at Sea: Unpacking the Tangle of Overlapping Jurisdictions 
in International Waters, Ninth Report of the Code Project, March 18, 2024; and Julian Jackson, “Deep-Sea Mining 
Regulations Remain Far From Complete,” Pew, January 29, 2024. 
18 Caitlin Keating-Bitonti, U.S. Interest in Seabed Mining in Areas Beyond National Jurisdiction: Brief Background 
and Recent Developments, Congressional Research Service, November 26, 2024.  
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Figure 1. Location of Critical Mineral Resources in Areas Beyond National Jurisdiction 

 

Source: Kathryn A. Miller, Kirsten F. Thompson, Paul Johnston, and David Santillo, “An Overview of Seabed Mining 
Including the Current State of Development, Environmental Impacts, and Knowledge Gaps,” Frontiers in Marine 
Science, Vol. 4, 2017, Figure 1, CC BY 4.0. 

Projections of demand for specific critical minerals found on the seabed vary, but the 
International Energy Agency estimates that it will potentially increase by two to four times of 
today’s levels, largely driven by the demand for battery storage and renewable energy.19  

Increasing Activities in the Undersea Domain Pose Security and Environmental Risks 

As noted, undersea infrastructure and resources are key contributors to global economies, 
with significant implications for geopolitical and security concerns. As evidenced in numerous 
instances of probable intentional damage to undersea cables and pipelines around the world (e.g., 
damage to the Nord Stream Pipeline in 2022, Taiwanese communications cables in 2023 and 
2025, and several cables in the Baltic Sea in 2024)20 and reports of unexplained loitering of ships 

 
19 International Energy Agency, 2021.  
20 Security Council Report, “The Nord Stream Incident: Open Briefing,” Security Council Report, October 3, 2024; 
BBC News, “Shetland communication restored after subsea cable damage,” BBC News, 2022; Meagan Tobin, Muyi 
Xiao, and Amy Chang Chien, “Taiwan Says It Suspects a Chinese-Linked Ship Damaged an Undersea Internet 
Cable,” New York Times, January 7, 2025; Elisabeth Braw, “Why Would China Undermine Global Shipping?,” Wall 
Street Journal, January 3, 2025; Keoni Everington, “Cut sea cables said to be China's dry run to end Taiwan's 
internet,” Taiwan News, February 23, 2023; Keoni Everington, “Taiwan Coast Guard says ship that allegedly cut 
cable crewed by Chinese,” Taiwan News, January 7, 2025; Michael Turton, “Notes from Central Taiwan: Cable 
cutting as strategy,” Taipei Times, January 13, 2025.. 
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over cables,21 undersea infrastructure is vulnerable to expanding risks from adversarial 
intelligence gathering and gray zone activities22 that seek to disrupt economic activities or 
security operations. While many cable networks have physical redundancies to increase their 
resilience to threats, often these are limited to a specific company. Cooperative agreements that 
could enable alternative routing across company networks are insufficient for preventing 
disruption from more extensive threats.23 While much, but not all, undersea infrastructure exists 
in remote and extreme environments where the majority of damage results from natural hazards 
or unintentional accidents,24 several sources have noted that new vulnerabilities could be 
introduced as technological advancements proliferate or as geopolitical tensions evolve. For 
example, technological advancements in uncrewed, underwater vehicles used for assessing 
cables, could also be used to gather national security or financial intelligence information or to 
disrupt operations. The introduction of digital monitoring and control technology, used to detect 
transmission problems or damage, could be susceptible to cyber attacks.25 Nearer to the shore in 
the United States, there have been efforts to strengthen undersea infrastructure, but 
vulnerabilities remain.26 

Activities since roughly 2020 also have heightened global concerns about future competition 
for natural resources found on or near the seabed. For example, Russian activity in both polar 
regions suggests its increasing interest in accessing undersea resources, which is causing 
tensions, particularly in light of the war in Ukraine.27 Russia petitioned the United Nations to 
expand its continental shelf in the Arctic in 2021, in an area that likely has large oil and gas 
reservoirs.28 Additionally Russia’s claim overlaps with claims by Canada (submitted in 2014) 

 
21 Max Colchester and Bojan Pancevski, “The Deep-Sea Battle Over the World’s Data Cables Is Heating Up,” Wall 
Street Journal, January 23, 2025; Dustin Volz, Drew FitzGerald, Peter Champelli, and Emma Brown, “U.S. Fears 
Undersea Cables Are Vulnerable to Espionage From Chinese Repair Ships,” Wall Street Journal, May 19, 2024. 
22 In Morris et al., the gray zone is defined as “An operational space between peace and war, involving coercive 
actions to change the status quo below a threshold that, in most cases, would prompt a conventional military 
response, often by blurring the line between military and nonmilitary actions and the attribution for events.” Lyle J. 
Morris, Michael J. Mazarr, Jeffrey W. Hornung, Stéphanie Pézard, Anika Binnendijk, and Marta Kepe, Gaining 
Competitive Advantage in the Gray Zone: Response Options for Coercive Aggression Below the Threshold of Major 
War, 3 (Publicly Releasable) ed., RAND RR-2942-OSD, 2019. 
23 Office of the Director of National Intelligence and US Department of Homeland Security, Threat of Limited U.S. 
Access to Critical Raw Materials, Department of Homeland Security, 2024. 
24 Colin Wall and Pierre Morcos, “Invisible and Vital: Undersea Cables and Transatlantic Security,” Commentary, 
February 10, 2011; Henri van Soest and Harper Fine, “Vital Yet Vulnerable: Undersea Infrastructure Needs Better 
Protection,” Commentary, February 10, 2024. 
25 Wall and Morcos, 2011; van Soest and Fine, 2024; Sophia Besch and Erik Brown, Securing Europe's Subsea 
Data Cables, Carnegie Endowment for International Peace, December, 2024. 
26 Gallagher and Carter, 2023. 
27 Mateusz Kubiak, “Russian drilling in the Antarctic,” Warsaw Instittue Foundation, June 1, 2020. 
28 Martin Breum, “Russia extends its claim to the Arctic Ocean seabed,” Arctic Business Journal, April 4, 2021; 
Reuters, “Putin discusses Russia's claim to giant chunk of Arctic Ocean seabed,” Reuters, January 27, 2023b. 
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and Denmark and Greenland (submitted a joint claim in 2019).29 The U.S. and Canada have 
conflicting claims in the Beaufort Sea, which provides access to potential oil and gas reserves.30 
Additionally, Russia has been surveying oil and gas sites in areas of Antarctica formerly claimed 
by both Norway and the United Kingdom, finding large reserves in those areas in early 2024, 
though the exploitation of which is banned under current treaty agreements.31 The South Pacific 
is another location where seabed activities heighten global concerns over resources. Pacific 
Island nations, such as the Cook Islands and Nauru, have access to mineral deposits that are not 
governed by the ISA. The United States and its allies are concerned that these countries could be 
pressured by China and others to allow access to them.32 Finally, many countries have significant 
mining interest in the Clarion-Clipperton Zone, an area between Hawaii and Mexico, raising the 
potential for geopolitical competition (see Figure 1).  

China’s activities and presumed intentions to dominate the global supply of critical minerals 
in the future are also concerning to U.S. policymakers. China’s rapid development of advanced 
seabed mining exploration capabilities and international activities demonstrates its willingness to 
encroach on other nation’s EEZ and ECS seabed mining areas and maintain global dominance of 
minerals processing capabilities. Such actions raise global concern about its strategic military 
and commercial intentions.33  

In addition to geopolitical concerns over heightened global competition for these resources, 
deep seabed mining introduces environmental risks that have potential consequences for global 
fisheries, climate regulation, and coastal economies. For example:  

 
29 Barents Observer, “Canada extends continental shelf claim, increasing overlaps with Russia in Arctic,” Barents 
Observer, December 23, 2022; Government of Canada, Canada's Submission on the Outer Limits of the Continental 
Shelf in the Arctic Ocean, 2019; Kingdom of Denmark, Submission by the Kingdom of Denmark and Greenland to 
the Commission on the Limits of the Continental Shelf, 2014. 
30 Jay Lalonde, The Arctic This Week Take Five: Week of 23 September 2024, The Arctic Institute, September 28, 
2024. 
31 Brian Gicheru Kinyua, “UK’s Parliament Probes Russian Oil Exploration in Antarctica,” Maritime Executive, 
May 12, 2024. 
32 Alison McCook and Donald R. Rothwell, “Territorial Disputes and Deep-Sea Mining in the South China Sea,” 
Melbourne Journal of International Law, Vol. 25, No. 1, 2024; Georgina Lancaster, “Opinion | Conflicting interests 
and geopolitical competition in Pacific deep sea mining,” Baird Maritime, November 25, 2024; Satyendra Prasad 
and Emily Hardy, “Why Pacific Island States Are Concerned About Deep-Sea Mining,” Commentary, February 11, 
2023. 
33 For example, China’s activities in the South China Sea in areas within Vietnam’s EEZ or its active engagement 
with the Cook Islands’ government over seabed mining that is raising concerns about the potential to use economic 
means to gain greater access. See LaTourrette, Helmus, and Chindea, 2022; Tom LaTourrette, “Is Seabed Mining an 
Opportunity to Break China's Stranglehold on Critical Minerals Supply Chains?,” Commentary, February 7, 2022; 
Office of the Director of National Intelligence and US Department of Homeland Security, 2024. 
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• The extraction of nodules or materials can destroy sensitive and largely unexplored 
seafloor habitats and species living there.34 

• Tailings and vessel discharges create sediment plumes both near the seafloor and pelagic 
zones that contain heavy metals and other pollutants, leading to chemical and physical 
changes in the water column and the smothering of organisms and their habitat.35  

• Mining operations also create noise and light that disrupts aquatic animals and their 
habitat.36  

These effects are concerning because the deep sea is an extreme (e.g., cold, dark, high 
pressure, etc.) and stable environment, making it susceptible to disturbance. Scientists remain 
concerned over the potential for “severe and irreversible environmental damage from deep 
seabed mining.”37 Complicating matters, however, is the limited baseline information on deep-
sea habitats and supported biodiversity, and related global ecological processes (e.g., carbon 
exchange) that are not well-understood.38 For example, scientists only published findings in 2024 
that certain nodules may produce oxygen through electrolysis of seawater (although some have 
expressed skepticism over the results).39 Furthermore, biodiversity effects across different 

 
34 International Seabed Authority, “Protection of the Seabed Environment,” International Seabed Authority, 2008; 
Priyanka Runwal, “The deep-sea mining dilemma,” Chemical & Engineering News, October 9, 2023; Reuters, 
“Fixing deep-sea mining damage would be double the cost of extraction, study says,” Reuters, June 29, 2023a. 
35 International Seabed Authority, 2008; Julia Roberts, Klaas de Vos, Dennis Fritsch, Jessica Smith, Ole 
Veestergaard, Karla Martinez Toral, Cara Wilson, Laura Essaidi, and Adam Garfunkel, Harmful Marine 
Extractives: Understanding the risks & impacts of financing non-renewable extractive industries, United Nations 
Environmental Programme, 2022; Runwal, 2023. 
36 Bernd Christiansen, Anneke Denda, and Sabine Christiansen, “Potential effects of deep seabed mining on pelagic 
and benthopelagic biota,” Marine Policy, Vol. 114, 2020/04/01/, 2020; Rob Williams, Christine Erbe, Alec Duncan, 
Kimberly Nielsen, Travis Washburn, and Craig Smith, “Noise from deep-sea mining may span vast ocean areas,” 
Science, Vol. 377, No. 6602, 2022. 
37 Aline Jaeckel, Harriet Harden-Davies, Diva J. Amon, Jesse van der Grient, Quentin Hanich, Judith van Leeuwen, 
Holly J. Niner, and Katherine Seto, “Deep seabed mining lacks social legitimacy,” npj Ocean Sustainability, Vol. 2, 
No. 1, 2023/02/09, 2023; Center for Biological Diversity, “Deep-sea Mining FAQ,” Center for Biological Diversity. 
38 Douglas McCauley and Diva Amon, “The risks of deep-sea mining are not fully understood - here's why that 
matters,” World Economic Forum, July 21, 2022; Muriel Rabone, Joris Wiethase, Erik Simon-Lledó, Aidan Emery, 
Dan Jones, Thomas Dahlgren, Guadalupe Bribiesca-Contreras, Helena Wiklund, Tammy Horton, and Adrian 
Glover, “How many metazoan species live in the world’s largest mineral exploration region?,” Current Biology, 
Vol. 33, 05/01, 2023; Runwal, 2023; Diva J. Amon, Sabine Gollner, Telmo Morato, Craig R. Smith, Chong Chen, 
Sabine Christiansen, Bronwen Currie, Jeffrey C. Drazen, Tomohiko Fukushima, Matthew Gianni, Kristina M. 
Gjerde, Andrew J. Gooday, Georgina Guillen Grillo, Matthias Haeckel, Thembile Joyini, Se-Jong Ju, Lisa A. Levin, 
Anna Metaxas, Kamila Mianowicz, Tina N. Molodtsova, Ingo Narberhaus, Beth N. Orcutt, Alison Swaddling, 
Joshua Tuhumwire, Patricio Urueña Palacio, Michelle Walker, Phil Weaver, Xue-Wei Xu, Clement Yow Mulalap, 
Peter E. T. Edwards, and Chris Pickens, “Assessment of scientific gaps related to the effective environmental 
management of deep-seabed mining,” Marine Policy, Vol. 138, 2022/04/01/, 2022. 
39 Andrew K. Sweetman, Alycia J. Smith, Danielle S. W. de Jonge, Tobias Hahn, Peter Schroedl, Michael 
Silverstein, Claire Andrade, R. Lawrence Edwards, Alastair J. M. Lough, Clare Woulds, William B. Homoky, 
Andrea Koschinsky, Sebastian Fuchs, Thomas Kuhn, Franz Geiger, and Jeffrey J. Marlow, “Evidence of dark 
oxygen production at the abyssal seafloor,” Nature Geoscience, Vol. 17, No. 8, 2024/08/01, 2024; Paul Voosen, 
“Claim of 'dark oxygen' on sea floor faces doubts,” Science, September 18, 2024. 
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ecological systems are not readily comparable.40 Due to significant uncertainty about the 
environmental risks of seabed mining, many countries and organizations are advocating for a 
precautionary pause, which has created a division in the international community. Numerous 
nations support halting or delaying mining activities until more research is conducted while some 
countries and companies argue for proceeding, citing potential economic benefits and the need 
for minerals in green technologies.41 A complex and contentious global dialogue about how to 
balance environmental protection with resource extraction in the deep sea has emerged. 

Moreover, there is considerable variability in concerns of nearby countries over 
environmental impacts.42 Concerns have also been expressed over the distribution of benefits and 
harms from mining activities, which must be considered in ISA mining regulations, and that 
compound other human caused stressors to ocean ecosystems.43 While land-based mining also 
leads to environmental harm, concerns are that “extracting minerals from the ocean floor could 
negatively impact biodiversity on a scale of up to 25 times greater than land-based mining, and 
fixing the damage would cost twice as much as extraction.”44 For these reasons seabed mining 
will affect regions and nations differently, and may challenge international forums and 
engagement to address the impacts. 

Governance Regimes Are Multi-Layered 
The myriad activities on or near the seabed affect nations across the globe. Addressing these 

challenges requires coordinated efforts from key stakeholders intra- and internationally across 
national and international agencies, governments, and industry partners. This section discusses 
governance of the seabed in U.S. waters and in the Area. 

U.S. Regulation of the Seabed  

Multiple agencies administer regulations which govern placement and protection of critical 
infrastructure as well as resource extraction activities within U.S. jurisdictional waters. For 
example, critical infrastructure – including pipelines, power cables or communications cables – 
is regulated by state and federal agencies. At the federal level, offshore pipelines in federal 

 
40 Steven Katona, Daina Paulikas, Saleem Ali, Michael Clarke, Erika Ilves, Thomas Lovejoy, Laurence Madin, and 
Gregory Stone, “Land and deep-sea mining: the challenges of comparing biodiversity impacts,” Biodiversity and 
Conservation, Vol. 32, 03/18, 2023. 
41  Julian Jackson, “Nations Discuss Deep-Seabed Mining in International Waters Amid Growing Concerns,” Pew, 
October 9, 2024; Angela Symons, “Deep sea mining: Here’s which countries oppose and support the controversial 
practice,” euro news, August 2, 2023. 
42 Shaun Turton, “Pacific islands split on deep-sea mining as first license application nears,” Nikkei Asia, December 
6, 2024. 
43 Daniel Wilde, Hannah Lily, Neil Craik, and Anindita Chakraborty, “Equitable sharing of deep-sea mining 
benefits: More questions than answers,” Marine Policy, Vol. 151, 2023/05/01/, 2023; Jaeckel et al., 2023. 
44 Reuters, 2023a; Denina, 2023. 
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waters45 are regulated by the Office of Pipeline Safety in the Department of Transportation, 
power cables and mineral resources are permitted by the Bureau of Ocean Energy Management 
in the Department of Interior, and permitting of infrastructure in navigable waters46 is done by 
the U.S. Army Corps of Engineers.47 Other federal agencies, including the Coast Guard, have 
responsibilities for environmental and safety concerns. With respect to oil and gas operations, the 
USCG and the Bureau of Safety and Environmental Enforcement in the U.S. Department of 
Interior work within a shared regulatory space to require industry to implement systematic ways 
of managing safety and environmental protection on the Outer Continental Shelf (OCS). The 
agencies’ shared regulatory goal is for all parties involved in OCS operations to develop a 
comprehensive approach to safety and environmental management that provides for the 
necessary organizational structures, systems of accountability, and commitment to continual 
improvement.48 

 Undersea telecommunications cable networks are licensed by the Federal Communications 
Commission, however “there is no single federal agency that is dedicated to securing the 
undersea cable network and landing stations,” which creates challenges.49  

At the federal level, both the Committee on Foreign Investment in the United 
States (CFIUS) and Department of Homeland Security (DHS) navigate issues 
that arise in this field. But until there is a single entity responsible for 
investigating flagged issues (e.g. unusual observed maritime activity), and 
facilitating issue resolution, there will likely be shortfalls.50 

DHS has been directed to facilitate improved coordination between industries (e.g., 
telecommunication, energy, fishing) and develop recommendations or best practices to improve 

 
45 State waters include water bodies within a state’s boundaries and ocean waters that generally extend three 
nautical miles (nm) from the coastline (there are some exceptions where state waters can extend further). Federal 
waters include interstate waters, the Great Lakes, and waters that extend between 3 to 200 nm from the coastline. 
46 According to 33 CFR Part 329 § 329.4 navigable waterways of the United States “are those waters that are 
subject to the ebb and flow of the tide and/or are presently used, or have been used in the past, or may be susceptible 
for use to transport interstate or foreign commerce. A determination of navigability, once made, applies laterally 
over the entire surface of the waterbody, and is not extinguished by later actions or events which impede or destroy 
navigable capacity.” Thus, navigable waters could include rivers, lakes, channels, and ocean waters. See 33 U.S.C 
401, 1986. 
47 U.S. Federal Communications Commission, “Submarine Cables,” webpage; U.S. Department of Transportation, 
“Fact Sheet: Offshore Pipelines,” webpage, December 1, 2011. 
48 Brian M. Salerno and Paul F. Thomas, Memorandum of Agreement Between the Bureau of Safety and 
Environment Enforcement-U.S. Department of the Interior and the U.S. Coast Guard-U.S. Department Of 
Homeland Security, January 10, 2017, p. 1; 106-580, Outer Continental Shelf Lands Act, 2000; 107-295, Maritime 
Transportation Security Act of 2002, November 25, 2002; 101-380, Oil Pollution Act of 1990, 1990. 
49 These challenges are exacerbated because the network of communication cables is owned and managed by a 
variety of commercial actors, each of whom own and operate one part of the network (cables, landing stations, data 
centers, etc.), which makes it difficult to determine who is responsible for repairs when a disruption occurs. See US 
Department of Homeland Security, Implications of Extreme Weather Events on U.S. Telecommunications  
Infrastructure, 2024. 
50 US Department of Homeland Security, 2024. 
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security and resiliency of undersea cables.51 In 2021, the United States established the Cable 
Security Fleet, which consists of two commercially operated cable repair vessels which will be 
available during national emergencies through an operating agreement with the DoD.52  

Similarly, seabed mining activities are governed by a series of laws that are designed to 
ensure that such activities are conducted in a manner consistent with environmental protection, 
resource management, and other national interests. Table 1 highlights select U.S. laws that 
govern the use of the seabed and provides the implementing agencies. Notably, mining in the 
Area is governed internationally through UNCLOS (to which the United States is not a 
signatory, but generally considers as customary international law) and, therefore, licenses issued 
under the U.S.’s Deep Seabed Hard Mineral Resources Act (DSHMRA) may not be recognized 
by other countries unless bi- or multilateral agreements are established.53 Greater and more 
varied activity levels in the seabed may drive a need for increased coordination among 
implementing agencies at both the federal and state levels. 

Table 1. Select U.S. Laws Governing the Use of the Seabed Mining 

Legislation Summary 

Outer Continental Shelf Lands 
Act (OCSLA) 

Provides the legal framework for the exploration and development of mineral resources on 
the U.S. Outer Continental Shelf (OCS), which extends from the coastline to the outer edge 
of the continental margin. The law establishes the Bureau of Ocean Energy Management 
(BOEM) and the Bureau of Safety and Environmental Enforcement to manage offshore 
energy and mineral resources, including seabed mining. 

Deep Seabed Hard Mineral 
Resources Act (DSHMRA) 

Enacted to implement the United States' obligations under UNCLOS related to seabed 
mining beyond national jurisdiction. The law authorizes the U.S. government to regulate 
deep seabed mining activities and establish a licensing system, administered by NOAA’s 
Office for Coastal Management, for U.S. citizens or entities engaged in such activities 
outside U.S. jurisdiction. Under DSHMRA the Coast Guard has responsibilities for 
enforcing provisions of the act. 

Clean Water Act (CWA)  Enacted in 1972 the CWA regulates pollution discharge from mining activities in U.S. 
waters. The USACE administers the permitting process, and the Environmental Protection 
Agency provides overall policy and guidance. 

 
51 Gallagher and Carter, 2023; 116-124, Secure and Trusted Communications Networks Act of 2019, March 12, 
2020; 115-91, National Defense Authorization Act for Fiscal Year 2018, December 12, 2017.  
52 46 USC Ch. 532: Cable Security Fleet. 
53 Steven Groves, The U.S. Can Mine the Deep Seabed Without Joining the U.N. Convention on the Law of the Sea, 
The Heritage Foundation, December 4, 2012; Nilmini Silva-Send, “Deep Sea Mining in the Area Beyond National 
Jurisdiction – A Lost Opportunity or Yet Another Reason for the United States to Join UNCLOS?,” San Diego 
Legal Studies, Vol. 24-011, April 30, 2024; Alex Gilbert and Morgan Bazilian, “US ratification of the ocean treaty 
will unlock deep sea mining,” EnergySource, February 7, 2024; U.S. Department of State, "Assistant Secretary 
Monica Medina Remarks: The Constitution of the Sea," December 8, 2022, as of February 19, 2025: https://2021-
2025.state.gov/assistant-secretary-monica-medina-remarks-un-convention-on-the-law-of-the-sea-40th-anniversary/.. 

https://2021-2025.state.gov/assistant-secretary-monica-medina-remarks-un-convention-on-the-law-of-the-sea-40th-anniversary/
https://2021-2025.state.gov/assistant-secretary-monica-medina-remarks-un-convention-on-the-law-of-the-sea-40th-anniversary/
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Legislation Summary 
Marine Protection, Research, 
and Sanctuaries Act (MPRSA) 

Regulates the transportation and disposal of materials, including mining wastes, into ocean 
waters. The law prohibits ocean dumping except under specific permit conditions and 
establishes a permitting process overseen by the Environmental Protection Agency (EPA) 
and NOAA, with enforcement provided by the USCG.  

Endangered Species Act (ESA) Protects endangered and threatened species and their habitats, including those in marine 
environments where seabed mining activities may occur. Under the ESA, federal agencies, 
such as BOEM, must consult with the U.S. Fish and Wildlife Service (USFWS) and NOAA’s 
National Marine Fisheries Service (NMFS) to ensure that seabed mining activities do not 
jeopardize the continued existence of protected species. 

National Environmental Policy 
Act (NEPA) 

Requires federal agencies to assess the environmental impacts of their actions, including 
permitting decisions related to seabed mining. Agencies must prepare Environmental 
Impact Statements (EIS) or Environmental Assessments (EA) to evaluate the potential 
environmental consequences of proposed mining projects and consider alternatives to 
minimize adverse impacts. 

SOURCES: Features information from 43 USC Chapter 29, Subchapter III: Outer Continental Shelf Lands; the Deep Seabed 
Hard Mineral Resources Act, 1980; U.S. Environmental Protection Agency, 2025; USLegal, undated; U.S. Fish & Wildlife 
Service, 2025; and U.S. Environmental Protection Agency, 2025.  

International Governance of the Seabed 

Understanding international law and regulations related to seabed security is crucial for 
protecting all stakeholder interests. UNCLOS is an essential treaty that outlines the rights and 
responsibilities of states regarding the use of the oceans and seabed. UNCLOS also defines the 
ocean’s territorial jurisdiction limits: internal waters, the territorial sea, the contiguous zone, the 
EEZ, the continental shelf, the extended continental shelf, and the Area (see Figures 2 and 3).54 
These limits have decreasing levels of jurisdiction as they get further from the established 
demarcation of the shore or baseline. The EEZ, extending up to 200 nautical miles from the 
baseline, grants coastal states sovereign rights over the exploitation and exploration of natural 
resources, both living and non-living, in the water column and seabed within the zone and on the 
continental shelf.55 Subject to approval by the Commission on the Limits of the Continental 
Shelf and if geological conditions permit, an extended continental shelf can be recognized, 
potentially extending up to 350 nm.56 Beyond these limits, the Area is managed by the ISA, 
which oversees exploration and exploitation contracts. 

 
54 National Oceanic and Atmospheric Administration, “Maritime Zones and Borders,” webpage, March 25, 2024.and 
United Nations, “United Nations Convention on the Law of the Sea,” 1982. 
55 Lee A. Kimball, The International Legal Regime of the High Seas and the Seabed Beyond the Limits of National 
Jurisdiction and Options for Cooperation for the Establishment of Marine Protected Areas (MPAs) in Marine Areas 
Beyond the Limits of National Jurisdiction, Secretariat of the Convention on Biological Diversity, 19, November, 
2005. 
56 United Nations, 1982. 
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Figure 2. Jurisdictional Limits of the Continental Shelf and the Extended Continental Shelf  

 

SOURCE: United States Geological Survey, “The Extended Continental Shelf,” September 28, 2018. 

Figure 3. Cross Section of Maritime Zones 

 
SOURCE: “Maritime Zones,” in John Burgess, et al., eds., Law of the Sea: A Policy Primer, The Fletcher School of 
Law and Diplomacy, 2017. (“Maritime Zones,” 2017) 

This governance framework has implications for seabed mining: “The United States has 
lacked a strong, clear policy on deep seabed mining. … Facilitating science-based investments 
that consider the health of the ocean, U.S. energy needs, economics and national security is 
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crucial to so many U.S. industries and coastal communities across the Indo-Pacific.”57 As 
discussed earlier, these investments are crucial for the maritime environment across the globe. 
As a non-party to UNCLOS, the United States has relied on customary international law for 
territorial jurisdiction limits. There is debate on whether the United States can conduct deep 
seabed mining in the Area without ratifying UNCLOS. Some contend that American companies 
have the authority to conduct deep-sea mining on the high seas through domestic regulations 
under the Deep Seabed Hard Mineral Resources Act (DSHMRA).58 According to others, the 
United States, as a non-party member and observer of ISA, cannot directly receive contracts 
from ISA for deep-sea mining activities in the Area.59 Still others contend that American 
companies can partner with a foreign subsidiary in a sponsoring UNCLOS signatory nation as 
long as it follows ISA guidelines.60 This legal ambiguity is one of the main reasons why U.S. 
companies are not independently pursuing deep-sea mining.61 While the United States can 
participate in discussions and negotiations at ISA as an observer, it cannot apply for exploration 
or exploitation contracts unless it becomes a party to UNCLOS.62 The prevailing analysis 
indicates that ratifying UNCLOS would allow the United States to fully engage in the legal 
framework established under the convention, including participating in activities related to deep-
sea mining in the Area.63 Understanding international law and regulations related to seabed 
security is crucial for protecting the interests of all parties. 

The Role of the U.S. Coast Guard in Seabed Security 
As the primary instrument of maritime governance for the United States, the Coast Guard is 

“responsible for safeguarding U.S. interests, screening the marine transportation system and 
global supply chains, and protecting critical infrastructure and key resources; essential activities 
that secure U.S. freedom and prosperity.”64 The USCG is subject to multiple laws, codes, and 
regulations that govern the safety of life and property and the safety of navigation and protection 
of the environment. Its missions and authorities include the continental shelf, ECS, and EEZ that 

 
57 Yozell, “Race to the Deep on Seabed Mining,” Stimson Center, November, 19, 2024.  
58 Groves, 2012; UNCLOSdebate, “U.S. can mine the deep seabed without ratifying UNCLOS,” webpage. 
59 Gilbert and Bazilian, 2024. 
60 Groves, 2012. 
61 U.S Senate, “Testimony of Jay Timmons, President & CEO, National Association of Manufacturers, before the 
U.S. Senate Committee on Foreign Relations on The Law of the Sea Convention: Perspectives from Business and 
Industry,” National Association of Manufacturers, June 28, 2012. 
62 International Seabed Authority, “How to Apply for an Exploration Contract for Mineral Resources in the Area,” 
in International Seabed Authority, International Seabed Authority, January, 2023.. 
63 Klass Willaert, “Deep sea mining and the United States: Unbound powerhouse or odd man out?,” Marine Policy, 
Vol. 124, February, 2021. 
64 Peter J. Hatch, “Maritime Governance as an Instrument of National Security: A New Perspective for DHS and the 
U.S. Coast Guard,” American Foreign Policy Interests, Vol. 35, No. 2, 2013/03/01, 2013. 
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address maritime law enforcement, emergency response, maritime security, and environmental 
protection.65 The USCG is also a member of the U.S. State Department’s ECS Task Force, an 
interagency government body focusing on seabed governance.66  

As a result of these roles and responsibilities, the USCG inevitably finds itself in the center 
of the discourse about future seabed security, governance, and maritime protection strategies and 
policies. Its authorities and expertise make the USCG well-positioned to support protection of 
undersea infrastructure, resource extraction (including minerals, gas, and oil), and further 
developments in environmental protection.67 In turn, this positioning presents opportunities for 
the Coast Guard to shape its future as the seabed becomes a more developed and integral area of 
national security and jurisdictional importance. 

However, the geopolitical landscape is full of challenges, and USCG will need to navigate 
them effectively. The Service may need to prepare for: 

• a greater demand and expanded scope for critical infrastructure protection under their 
ports, waterways, and coastal security (PWCS) mission  

• improved undersea maritime domain awareness (surveillance) of areas around critical 
infrastructure and mining activities in or near the U.S. EEZ/ECS 

• increased response readiness to marine incidents, pollution, and threats to living marine 
resources due to the predicted increase in commercial activity and global competition for 
seabed resources   

• increased gray zone activity and novel threats around seabed infrastructure and resources. 
• high demand for a greater leadership role in international seabed security governance, 

regulation, and institutional capacity building assistance.68 

Examples of some of these challenges are already apparent. For example, “intentional 
damage to commercial or government-owned undersea telecommunication cables by foreign 
adversaries and bad actors seeking to disrupt communications or gather personal, corporate, or 
government information” has led Congress to consider the role of the U.S. government in 
securing commercial undersea telecommunication cables.69 DHS may be asked to play a role in 

 
65 The USCG is governed by 14 U.S. Code (USC) §§ 93(a)(20) and 141.2. The USCG regulates offshore activities 
pursuant to: the Outer Continental Shelf Lands Act (OCSLA), the Oil Pollution Act of 1990, Section 311 of the 
Federal Water Pollution Control Act, the Clean Water Act, 33 USC §1321;5 the Maritime Transportation Security 
Act, 46 USC§ 70103;6 and Executive Order 12777.7 Applicable USCG regulations are found under parts of Titles 
33 (Navigation and Navigable Waters) and 46 (Shipping) of the Code of Federal Regulations (CFR). USCG also 
exercises authority under the National Contingency Plan, 40 CFR Part 300.  USCG regulates the safety of life and 
property and the safety of navigation and protection of the environment on OCS facilities. The USCG is responsible 
for oil spill preparedness and response and for security regulations on OCS installations, as specified under the 
Maritime Transportation Security Act. 
66 Kyle Cregge, “Seabed Mining: The Coast Guard's Deep Future,” Center for International Maritime Security, 
February 7, 2021.  
67 Hatch, 2013. 
68 Many of these observations were also identified by Cregge, 2021.  
69 Gallagher, 2022.  
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facilitating improved coordination between related industries (e.g., telecommunication, energy, 
fishing) and developing recommendations or best practices to improve security and resiliency of 
undersea cables.70 Within DHS, the Coast Guard may be called on to arbitrate disputes or enforce 
laws on seabed activities. 

Likewise, increased USCG responsibilities to ensure the safety and security of cables and 
pipelines may be viewed by foreign governments as gray zone activities, undermining the 
trustworthiness and perceived reputation of the USCG as a fair arbiter of international legal 
treaties. Other nations may use gray zone tactics that include legal moves to assert their influence 
in areas the United States typically considers its own, or to take advantage of the United State’s 
lack of UNCLOS ratification in activities that take place in international waters.71  

Securing seabed is an essential element of establishing maritime boundaries and territorial 
claims and maintaining peace and stability in the maritime domain. However, the USCG may 
face challenges if tasked to protect U.S. sovereign vessels conducting deep-sea mining in the 
ECS or the Area. As a non-party to UNCLOS, the United States’ rights to those areas could be 
challenged, and the jurisdiction and authority of the USCG may be disputed, resulting in 
potential enforcement action on U.S. vessels by other nations or other international incidents.72 
Moreover, as ISA has been slow to develop regulations on the exploitation of minerals on the 
seabed floor, disagreements between nations may result in governance regimes that may not keep 
pace with the growing activities in the global commons.73 Nor does the ISA have full authority to 
enforce these regulations and instead must rely on members for monitoring and enforcement 
within a complicated international legal regime, providing many opportunities for inappropriate 
activity.  

Domestically, the USCG helps protect U.S. interests from physical and cyber threats in U.S. 
waters and from legal tactics in maritime zones in collaboration with other U.S. agencies.74 
Internationally, by strengthening ties with partner nation coast guards, the USCG promotes a 
collaborative approach to maritime governance, reducing the influence of countries using legal 
or gray zone strategies75 and through its role in global fora, such as the International Maritime 

 
70 Daniel Pereira, “Undersea Telecommunications Cables and the Seabed are Geopolitical Contested Arenas,” 
Oodaloop, May 25, 2023.  
71 Robert Beckman, “The UN Convention on the Law of the Sea and the Maritime Disputes in the South China 
Sea,” American Journal of International Law, Vol. 107, No. 1, 2013; Daniel Runde, Erin Murphy, and Thomas 
Bryja, Safeguarding Subsea Cables: Protecting Cyber Infrastructure amid Great Power Competition, Center for 
Strategic and International Studies, August 16, 2024.. 
72 Brian Wilson, “Interagency Collaboration on the High Seas,” InterAgency Journal, Vol. 2, No. 1, Winter, 2011.. 
73 Chris Pickens, Hannah Lily, Ellycia Harrould-Kolieb, Catherine Blanchard, and Anindita Chakraborty, “From 
what-if to what-now: Status of the deep-sea mining regulations and underlying drivers for outstanding issues,” 
Marine Policy, Vol. 169, 2024/11/01/, 2024.  
74 Christina L. Arabia, FY2025 NDAA: Security Cooperation, Congressional Research Service, September 30, 2024. 
75 Eric Cooper, The Era of Coast Guards: Combating Gray Zone Tactics Through an Indo-Pacific Combined 
Maritime Force of Law Enforcement Partners, RAND Corporation, 2024. 
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Organization (IMO), can advocate for U.S. interests in global maritime affairs, shaping policies 
even without UNCLOS ratification.76 Given the USCG’s authorities in the maritime domain, its 
law enforcement capabilities and assets, and its historical role in interagency and international 
partnerships – the Service is potentially well-suited to take a leadership role within the 
interagency and the United Nations’ IMO, as well as to assist partner coast guards to ensure 
unity of effort and a collaborative approach to global seabed governance. The Coast Guard has 
an opportunity to lay the groundwork for the future by considering the implications of seabed 
security for the Service and identifying strategies that improve its position if requested to act. 

Insights from a Workshop on the USCG and Seabed Security  
To further explore how the Coast Guard might prepare for emerging seabed safety, security, 

and stewardship issues, we gathered a group of knowledgeable stakeholders to explore various 
futures, identify key objectives around seabed security, and propose strategies to meet these 
objectives. This section presents the results of that engagement.  

As part of Project Evergreen, a strategic foresight program, RAND Homeland Security 
Operational Analysis Center (HSOAC) researchers developed and led a workshop on 
strengthening the USCG’s ability to address seabed security challenges in 2045. The prime 
objective of the workshop was to collect insights from experts with varied backgrounds and 
subject matter expertise, along with U.S. Coast Guard program and policy staff to examine 
potential implications of ongoing and future trends in seabed safety, security, and stewardship. 
The workshop goal was not to predict what would happen two decades in the future, but rather to 
identify insights on this emerging issue to better position the U.S. Coast Guard to shape and 
perform its potential future missions.  

Using four plausible scenarios, participants were asked to examine what future seabed safety, 
security, and stewardship challenges and gaps might exist and how the USCG may better prepare 
for emerging threats, risks, and postures of these varied futures. The roughly 40 participants—
subject matter experts from USCG and other services, the interagency, academia, and private 
industry—were divided into four groups of approximately 10 people each. Each group received a 
different scenario77 positing the global state of affairs in 2045, with general details regarding the 
geopolitical, economic, societal, climate, and technological status of the world, the United States, 
and the Coast Guard. Appendix A presents an overview of the workshop and the methods used in 
each breakout session, and Appendix B provides summaries of each scenario. 

As summarized in the plenary session: 

 
76 Council on Foreign Relations, “Should the United States Ratify the Law of the Sea?,” webpage, July 3, 2024. 
77 Michelle D. Ziegler, Abbie Tingstad, Katherine Anania, Aaron C. Davenport, Rebecca Tisherman, Scott Savitz, 
Michael E. Linick, Susan A. Resetar, and Melissa Bauman, Back to the Future A Refresh of Future Scenarios for 
Project Evergreen Strategic Foresight Activities, 3 (Publicly Releasable) ed., Report; A2992-1, RAND 
RR-A2992-1, 2024. 



 18 

• The stakes are high -- activities on the seabed involve competition between scientific 
research, commercial interests, national strategic and technological goals, and global 
ecological concerns.  

• Critical infrastructure vulnerabilities remain, and threats are increasing. 
• Securing these assets requires coordination among many entities and capabilities for 

operating in harsh, often remote environments. 
• The extent of mining operations in the future, their environmental effects, and 

distribution of harms and benefits is uncertain. 
• Global policy and regulatory frameworks are multi-layered, evolving, and untested, yet 

policymakers must navigate differing stakeholder priorities and concerns. 
• Overall, seabed security is a complex and multifaceted issue that requires a 

comprehensive approach involving scientific, technical, legal, and diplomatic expertise. 
The in-depth discussions yielded several themes about potential implications for the U.S. 

Coast Guard, including the following overarching observations. 
It is not always clear how the USCG’s maritime authorities would apply to supporting 

seabed security in the EEZ, ECS, and areas beyond national jurisdiction. In many cases, the 
USCG’s broad authorities, mission set, and jurisdictional responsibilities are best suited within 
the United States. USCG is well-positioned but needs to prepare to address emerging challenges 
in the undersea U.S. domain, notably those relevant for developing maritime domain awareness, 
securing infrastructure, and safeguarding maritime transportation. However, a precise 
understanding of how these authorities apply is not always clear, especially for situations that 
have not been tested yet. There are gaps for seabed authorities in the EEZ, ECS, and areas 
beyond national jurisdiction. Additionally, while broad authority is generally seen as a strength, 
it can also be a weakness if it puts pressure on budgetary and bureaucratic or administrative 
processes that can overstretch the Service’s capacity. 

The future is particularly murky around the USCG’s international role. International 
bodies—both multilateral and bilateral—are expected to increasingly challenge USCG activities, 
as it is unclear what authorities the USCG maintains in areas outside the EEZ without U.S. 
accession to UNCLOS. Specifically, U.S. ECS claims or mining in the area beyond national 
jurisdiction (the Area)78 are not formally recognized by the international community. As long as 
the United States remains an observer to the ISA proceedings, it will have less influence on 
decisions, which increases ambiguity – and potential gray zone threats to activities by U.S. 
parties in the Area. Because of these uncertainties, participants were less clear about future 
USCG international roles and responsibilities and focused on traditional modes for engaging, 
such as participation in international forums or working with partners and allies. With increased 

 
78 Customary international law does not apply in the area beyond national jurisdiction (the Area) with respect to 
seabed mining as it is specifically regulated by the ISA in Part XI of UNCLOS in Article 137: “No State or natural 
or juridical person shall claim, acquire or exercise rights with respect to the minerals recovered from the Area except 
in accordance with this Part. Otherwise, no such claim, acquisition or exercise of such rights shall be recognized.” 
From United Nations, 1982. 
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seabed activities worldwide, the United States faces opportunities to foster new alliances and 
partnerships, as well as to strengthen existing relationships to protect seabed resources and 
assets, counter gray zone activities, and enhance international maritime cooperation. 

The need to expand surveillance and response operations in extreme or harsh 
environments will drive the need for artificial intelligence (AI), advanced sensors, and 
autonomous underwater systems. This technology in turn will increase demand for 
comprehensive cyber security (literacy, tools, enforcement) and personnel with specialized skills. 
It also raises questions about how to deploy AI safely, effectively, and ethically. For example, 
what does AI governance and risk management look like for seabed safety and security? What 
regulations are needed? How does the USCG decide where to retain human oversight?  

As undersea activities increase, the USCG will require a capable workforce. This could 
be a specialized workforce that can operate undersea vehicles, effectively employ AI systems 
and tools, and prevent and respond to cyberattacks. Different approaches for accessing this 
workforce in the future may be necessary as societal norms change. Academic and certification 
programs that could also provide employment guarantees may be needed. Engaging with 
domestic and international partners through serious games or exercises, for example, could 
provide opportunities for hands-on learning. 

To position the USCG to protect the undersea domain of the future, the Service will 
first need to examine authorities, regulations, policy, doctrinal, and requirements for 
seabed security. Then it will need to execute a set of activities, such as reimagining its 
organizational structure to drive plans, investment, and operations; gaining access to assets, data, 
and technologies needed to surveil and respond underwater; and using novel approaches to 
access and train personnel to operate these systems. 

During the workshop, each group operated in a unique future scenario to examine the 
challenges and key stakeholders in the undersea domain to anticipate or better understand what 
the USCG might be asked to do. Groups identified opportunities and threats that could drive 
USCG roles and responsibilities as well as what capabilities the Coast Guard might leverage or 
strengthen to meet these challenges. Each group identified up to six objectives for positioning the 
Service for success in the future (shown in Table 2) and discussed them with the larger group. 
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Table 2. Proposed Objectives for the Coast Guard in Seabed Security 

Group A 
Networked to the Nines 

 Group B 
Southern Discomfort 

Group C 
I’ve Got the Power 

Group D 
Anger and Adaptation in 

the Americas 
Establish forward-looking, 
clear, robust roles, 
responsibilities, and 
authorities 

Build a Regulatory Regime 
and Influence Global Norms 

Clarify and refine authorities 
for seabed safety, security, 
and stewardship 

 

 
Increase Subsea Domain 
Awareness, including 
unmanned, autonomous 
capabilities 

Develop maritime domain 
awareness (MDA) capability 
in the subsurface realm 

Develop comprehensive 
undersea MDA 

Increase security and 
stewardship of the maritime 
domain and undersea 
infrastructure 

Protect Seabed 
Infrastructure 

 
Pursue a safe and secure 
undersea operational 
environment 

Increase in USCG resources 
to align with missions and 
responsibilities 

Enhance Cybersecurity 
Relevant to Subsea 
Operations 

Invest in people, knowledge, 
and programs that will 
facilitate tasking on seabed 
missions 

Develop a capable and 
competent subsea workforce 

Better collaboration internally 
and externally with other 
USG, academia, industry, 
and int’l forums 

 

Improve communication and 
coordination for homeland 
security with other federal 
agencies, communities, and 
industry 

Create a trusted 
collaborative environment 

 Bolster the Industrial Base   
   Protect the environment 

 
Key similarities in the groups’ objectives are stated below. 
Most groups acknowledged that the USCG has a clear responsibility for protecting assets 

and resources on the seabed and explicitly made ensuring the safety, stewardship, and security 
of the undersea maritime domain a key objective.   

Maritime domain awareness (MDA) is critical for effective operations and for 
understanding threats to a safe and secure underwater environment. A couple of groups 
prioritized building comprehensive MDA, including enhanced surveillance and monitoring 
capabilities on, under, and over the surface.  

Ensuring that the Coast Guard has the necessary funding, technological capabilities, and 
trained personnel was also a common objective that was prioritized across scenarios. Teams 
specified autonomous underwater systems and resilient cybersecurity supported by a robust 
industrial base that provisions and sustains undersea systems.  

Because securing the undersea domain requires leveraging capabilities and authorities 
outside the USCG, most groups prioritized communications and collaboration among 
stakeholders in government, local communities, and the private sector to allow access to 
advanced technology, intelligence information, or a common operating picture. Another priority 
was international engagement to influence global norms and undersea navigation rules and 
information sharing.  

GROUP D 
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Finally, the Coast Guard should seek to clarify and enhance its authorities, roles, and 
responsibilities for safeguarding and securing undersea resources and infrastructure, including 
those extending beyond 12 nautical miles. Clarifying authorities is a first step toward developing 
the regulations, policy, and procedures necessary for prevention and enforcement of activities on 
or near the seabed.  

The groups brainstormed strategies (i.e., actions and capabilities) that the USCG could 
implement to address the objectives outlined in the previous section. In a final exercise, the 
groups assessed how effective five to seven of the proposed strategies would be at meeting their 
objectives and the effort required to do so. At the conclusion of the workshop, each group 
presented its strategies and engaged in a group discussion of both novel and common approaches 
(Table 3 presents the top three to five strategies from each group). 

 
 

  

• Develop a 
capable and 
competent 
subsea 
workforce 

• Create a 
trusted 
collaborative 
environment 

• Protect the 
environment 

• Develop 
comprehensi
ve undersea 
MDA 

• Pursue a 
safe and 
secure 
undersea 
operational 
environment 
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Table 3. Prioritized Strategies Across Four Scenarios 

Group A  
Networked to the Nines 

Group B  
 Southern Discomfort 

Group C 
I’ve Got the Power 

Group D 
Anger and Adaptation 

in the Americas 

1. Coordinate timely MDA 
knowledge management 

1. Develop subsea 
navigation regulations, 
security doctrine, and 
determine boundaries of 
current authorities and 
identify requirements for 
new authorities 

1. Create an 
organizational structure 
for undersea activities to 
drive other processes 
(e.g., acquisition, 
education) 

1. Leverage academia 
and industry for 
employment, transition, 
and recruiting programs 

2. Develop unmanned 
systems (UxS) program 

2. Develop cross-cutting 
cybersecurity strategy, 
including a cyber-literate 
workforce 

2. Pursue a mechanism 
for sharing best practices 
internationally on 
regulating and enforcing 
subsurface activities 

2. Tighten international 
undersea governance 

3. Advocate for resources 3. Expand public-private 
partnerships for 
interoperability and 
shared capabilities within 
the subsea domain 

3. Establish clear 
requirements for 
subsurface awareness 
and capabilities needed 
to address threats to the 
safety, security, and 
stewardship 

3. Invest in cyber defense 

 
4. Develop Coast Guard 
champions to coordinate 
and move authority to 
direct program offices 
across the Service 

  

 
5. Establish layered 
solution set that provides 
MDA for seabed security, 
including partner-based 
surveillance capabilities 
and analysis 

  

 
Overall, the strategies focused on enhancing and expanding USCG resources and capabilities 

for undersea operations. However, participants were very clear that, as the USCG extends its 
operations, leadership needs to communicate that either additional resources will be made 
available or that other USCG missions will be deprioritized. Frequently discussed strategies 
include:  

Pursue organizational restructuring that establishes an organizational home for seabed 
security and appoints a seabed champion. To drive action, the restructuring would build off 
existing programs, partnerships, and processes—and shed superfluous groups if new ones are 
established. Options for a seabed champion included creating a senior official or an office for 
seabed safety, security, and stewardship with the authority to effectively engage other parts of 
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the organization on specific seabed topics to drive action, advocate for resources if necessary, 
and coordinate initiatives across the Service. Further, seabed security should be incorporated into 
existing security organizations, and new structures may include a mission manager (perhaps in 
the intelligence community) as a central node within the federal government for data collection, 
analysis, and continuous monitoring and threat assessment. 

Develop new or expand existing partnerships to access expertise and technology or share 
information. For example, collaborating with industry could give the USCG better understanding 
of the needs for protecting seabed infrastructure. Leaning into international governmental 
organizations such as the International Maritime Organization, NATO, or the Arctic Council, 
and engaging in other international partnerships to tighten international governance, develop 
international standards for open data access and technology interoperability, establish operational 
best practices, and foster operational norms and undersea navigation rules will reduce the risks of 
collision, environmental damage, and areas of conflict.   

Access specific technologies needed to surveil and respond effectively underwater such 
as autonomous undersea systems, remotely operated vehicles, advanced sensors, new batteries 
and fuels, underwater communications systems, and cyber defense (e.g., generative AI tools, 
robust monitoring). This may require developing a playbook for technology development, 
overhauling acquisition system policies, seeking specialized acquisition authorities for fast-
tracking necessary capabilities, collaborating with other agencies to leverage efficiencies of a 
“larger customer,” shifting USCG culture toward readily adopting new technologies, and 
ensuring the workforce has the necessary skills to operate next-generation systems.  

Enhance maritime domain awareness through timely knowledge management and 
coordination with other entities to create a common operating picture. Timely knowledge 
management involves enhancing the collection, analysis, and dissemination of data to ensure 
actionable information is delivered to the right people at the right time (which is supported by an 
interconnected data plan). Information on bathymetry, underwater infrastructure, environmental 
conditions, and subsea vehicles is needed. A layered approach to MDA could include exploiting 
partner surveillance capabilities, investments in research for underwater communications, 
technologies, and command and control.  

Develop subsea navigation regulations, security doctrine, requirements, and response 
and enforcement tactics, techniques, and procedures after determining how authorities apply 
to undersea safety, security, and stewardship (and whether new authorities are needed). One 
approach could be to develop a security action plan that creates specific requirements and 
procedures for EEZ/ECS prevention, safety, and enforcement. Specific examples were to provide 
an enforceable notice of regulatory violations, establish penalties for violations, and create 
incentives for compliance and cooperation. Other suggestions were to develop gray zone 
doctrine for subsea activity and environmental prevention and response plans for U.S. and 
international waters.  
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Key Takeaways 
The seabed is home to key critical infrastructure such as communications cables, oil and gas 

pipelines, and power cables that transmit communications, fuels, and other power resources. 
Additionally, the seabed holds vast reserves of critical minerals and other natural resources. It is 
anticipated that the importance of the seabed will continue to rise as offshore wind energy 
infrastructure expands, more pipelines are used for material transfer, communications intensify 
and the associated networks multiply, and extraction of materials on the seabed expands. 
Securing the seabed presents unique technical challenges, including remote and harsh 
environments, limited visibility, and difficult access.  

This increase in the seabed’s importance to global and national economies and security, 
combined with advancements in technologies that can operate in these extreme environments 
will strengthen competition for these resources and heighten potential threats to the assets on the 
seabed. The USCG’s role in countering these threats will likely grow as the nation’s only 
maritime law enforcement agency with capability and capacity in this domain. Based on the 
August 2024 workshop conducted as part of the USCG’s Project Evergreen VI, several key areas 
emerged as critical to USCG efforts in seabed security, including actions that the USCG might 
consider, such as: 

• Pursue organizational restructuring that establishes an organizational home for seabed 
security and appoint a seabed champion that can drive other processes (policy, 
acquisition, workforce management, training). 

• Develop new or expand existing domestic and international partnerships to access 
expertise and technology or share information. 

• Access specific technologies needed to operate and respond effectively underwater.  
• Enhance maritime domain awareness. 
• Develop subsea navigation regulations, security doctrine, requirements, and response and 

enforcement tactics, techniques, and procedures. 

Innovative technologies, such as underwater drones and robots, are necessary to address 
these challenges and ensure seabed security. These assets would be inoperable and ineffective 
without a capable workforce who has the requisite operational knowledge and skills. Having the 
organizational capability to determine workforce needs, identify gaps, and to access, train, and 
retain the workforce with the skills to meet these needs is an integral part of all these strategies. 
Finally, the USCG must have an organizational structure that can monitor changes in the external 
environment – the geopolitical, technological, and economic landscapes – to determine the 
implications to the Homeland and the Service as well as to drive toward and sustain the needed 
Service capabilities through investment in its people and assets.  Geopolitical, technological, or 
economic landscapes can change abruptly, or at a rapid pace. On the other hand, carrying out 
organizational change, developing a workforce with needed skills, and acquiring new 
technologies or systems can take years to decades. Our goal in preparing this report is to catalyze 
further engagement within the USCG leadership, and with federal agency and private sector 
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partners on emerging issues related to seabed security to collectively prepare for an uncertain 
future by considering what opportunities and challenges may emerge for the Service to ensure 
the safety, security, and stewardship of seabed activities.  
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Appendix A. Workshop Methodological Approach 

In this appendix, we describe how the workshop was run from a procedural and analytical 
standpoint. Following this, Appendix B includes details regarding the scenarios that participants 
addressed during the course of the workshop.   

The seabed safety, security, and stewardship Evergreen pinecone (workshop) was held on 
August 20-21, 2024, at the RAND offices in Arlington, Virginia. This workshop was designed to 
identify future challenges posed by seabed safety, security, and stewardship, relevant USCG 
capabilities, potential roles for the USCG, and strategies the USCG could use to prepare for the 
future. Participants were told to think beyond today’s realities or limitations and to immerse 
themselves in the future to think big, creatively and collaboratively to consider future risks and 
opportunities for the Coast Guard in a safe-to-fail environment. Each participant “lived” in one 
of four different scenarios representing plausible futures and we asked to consider: 

• What are the critical drivers of change and how will they impact the USCG?  
• What are the potential future roles and responsibilities for the USCG in for seabed 

security? 
• What is a vision for the USCG in the scenario and what are promising strategies to 

achieve it? 
The four scenarios used in the workshop were designed to provide a set of different, but 

plausible conditions that represent uncertainty around conditions in 2045 by varying economic, 
geopolitical, climate, societal, and technological drivers.79 Prior to the workshop, we 
supplemented the original scenarios with specific details pertinent to seabed safety, security, and 
stewardship that were consistent with the trends for each driver represented in the scenario. 
Readahead documents were provided before the workshop with this scenario-specific 
information for preparation. 

There were roughly 40 workshop participants from several Coast Guard offices, other federal 
agencies (National Oceanic and Atmospheric Administration, Bureau of Ocean Energy 
Management, Department of State, Department of Homeland Security), and industry. Workshop 
participants were assigned to one of four groups that were charged with “living” in their 
designated scenario. Each of the four groups was comprised of a variety of stakeholder 
perspectives and expertise. 

The workshop was held over a day and a half. Day 1 began with a plenary session where an 
overview of safety, security, and stewardship was provided to ensure participants had a common 
understanding of the workshop’s goals and the scope and key issues around seabed safety, 

 
79 Full details of the scenarios can be found in Ziegler et al., Back to the Future A Refresh of Future Scenarios for 
Project Evergreen Strategic Foresight Activities. 
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security, and stewardship that could affect the Coast Guard in the future. This overview became 
the basis for the background section of this report. Then, participants split into the four groups, 
reviewed their assigned scenario, and participated in six strategic foresight exercises represented 
in Figure A.1.  

Figure A.1. Overall Workshop Flow 

 

Each exercise was designed with a distinct goal and desired output: 

1. Build a concept map that identifies and scopes future challenges for seabed safety, 
security, and stewardship to build an understanding of future conditions, potential 
activities or problems, key stakeholder concerns, and potential downstream effects for 
the given the scenario. For example, a strong U.S. economy may cause the USCG 
budget to increase, allowing for new unmanned subsurface vessels suitable for 
improving MDA. 

2. Conduct a strengths, weaknesses, opportunities, and threats (SWOT) exercise to 
examine where the USCG may bring capabilities to the future characterized in the 
concept map. 

3. Create a hierarchy of objectives starting from main national objectives relevant to 
seabed safety, security, and stewardship progressing to specific and measurable sub-
objectives that articulate the goals for the USCG.80 Groups voted on their top five to 
seven main objectives that reflect what the Coast Guard should achieve in seabed 
safety, security, and stewardship (End of Day 1).  

4. Define strategies the Coast Guard could use to meet the previously defined objectives 
and narrow the list to five preferred strategies. Strategies are defined as measurable 
actions the Coast Guard could take with the capabilities and resources needed to pursue 
them. Strategies could meet multiple main objectives.  

 
80 Jared L. Cohon, Multiobjective Programming and Planning, Dover Publications, 2013; Ralph L. Keeny, Value-
Focused Thinking: A Path to Creative Decisionmaking, Harvard University Press, 1996.  
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5. Define what success means for strategy in the scenario and discuss what indicators 
could be used to measure progress or success of a strategy toward an objective.  

6. Assess how effective the previously proposed strategies would be at meeting each of 
the top objectives. Participants qualitatively rated strategies using high, medium, low 
against each objective and provided the advantages and challenges. Each group 
assessed the full set of strategies to determine if there were any that were strong 
candidates against multiple objectives or if there were any that did not sufficiently 
address the desired objectives.  

At the end of each day, every group presented an overview of their findings from the 
exercises. Day 1 discussions focused on the objectives and SWOT analysis of each of the groups. 
Day 2 briefs discussed strategies that could meet these objectives.  

Following the workshop, we compiled and processed the results. First, we consolidated the 
concept maps to highlight the primary themes. We identified common themes in the concept 
maps and compared them to the SWOT results to identify overarching themes concerning 
implications for the Coast Guard. Then, we categorized objectives and strategies and compared 
the categories to the identified themes.  

We then compared highest scoring strategies across scenarios to determine the similarities or 
differences. Common strategies across scenarios are considered robust, since they would be 
appropriate regardless of future economic, environmental, societal, technological, or geopolitical 
drivers. 

We note that this methodology has two limitations that must be considered when 
understanding our results. First, numerous stakeholders and stakeholder groups were invited to 
participate in the workshop; however, our results reflect the collective expertise of a more 
limited number of participants who attended the workshop. Second, during the workshop, there 
was some variation across breakout groups due to differences in facilitation, the participants’ 
expertise and areas of interest, group dynamics, and time constraints.  
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Appendix B. Four Plausible Future Worlds 

The preceding appendix described how the workshop was conducted; in this appendix we 
describe the scenarios that our expert participants explored, enabling us to shift their mindsets 
away from today to 20 years in the future and to elicit their insights on key issues the USCG may 
face in these plausible futures.81   

World A. Networked to the Nines 
Infighting within NATO emboldens Russia to expand surveillance in the North Atlantic. 

Revolutionary advancements in communications increase the number of undersea cables, Russia 
and other state and non-state actors target cables and pipelines between North America and 
Europe. In response, the United States intensifies collaboration with NATO allies. Limited 
investment in science puts the United States behind in understanding the effects of activities on 
or near the seabed. The United States is deceived into diverting investments away from measures 
to protect the environment and mitigate natural disasters. A strong, carbon-heavy U.S. economy 
results in apathy toward renewable energy and minerals for these systems. While Washington is 
largely absent in monitoring or enforcement, other nations take advantage of the gap. The 
expansion of undersea pipelines and infrastructure heightens the need for securing the energy 
supply chain. Despite workforce gaps from low birth rates and strict immigration policies, AI 
advancements help mitigate USCG recruitment gaps. 

World B. Southern Discomfort 
The United States collaborates with Southern Cone allies82 to regulate undersea mining and 

protect seabed infrastructure despite diplomatic issues and potentially provoking China. 
Washington seeks to secure scientific opportunities and licenses, deploy surveillance systems 
and autonomous underwater vehicles, and increase naval presence for security. Limited R&D has 
reduced U.S. leadership in key technologies and resource exploration and exploitation. The focus 
is maintaining or upgrading underwater infrastructure and enhancing human oversight. Political 
gridlock thwarts a coherent strategy to deal with changing patterns in the environment and their 
negative impacts, leading to increasing risks and losses. Despite economic stagnation, the United 
States uses new technologies to become a leading recycler and exporter of critical minerals. 

 
81 These scenarios were created by supplementing baseline Evergreen scenarios with details pertinent to seabed 
security. For more information on the baseline Evergreen scenarios and their development, see  Ziegler et al., 2024. 
82 Southern Cone allies refer to countries in the southern portion of South America (Argentina, Brazil, Chile, 
Paraguay, and Uruguay) that have comparable geography and culturally.. 
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Slower-than-expected green energy investment leads to further economic instability and reliance 
on foreign fuels, driving a need to protect undersea pipelines and shipping routes and exposing 
the United States to supply chain disruptions. A shift toward in-person work emerges due to low 
birth rates and backlash against AI. 

World C. I’ve Got the Power 
The United States and China compete for critical and rare earth minerals in the Pacific. 

Submersible vessels alleged to be Russian and Chinese are caught surveilling undersea 
infrastructure in the EEZ on both U.S. coasts. Intelligence sharing and joint exercises with 
NATO are crucial. Negotiations on rules for maritime commerce and mining lead to diplomatic 
maneuvering. Investments in AI-enabled technologies, autonomous underwater vehicles, and 
real-time data analytics for monitoring and maintaining seabed infrastructure are prioritized. The 
United States invests heavily in offshore wind farms, undersea power cables, and carbon capture 
and storage facilities—and deploys advanced technologies to monitor and secure them. The 
economy has rebounded from challenges with domestic energy production, and new green 
energy supply chains reduce dependence on foreign fuels and bolster national and economic 
security. The USCG struggles to recruit enough field personnel to respond to Russian and 
Chinese provocation. The United States is emphasizing human involvement in underwater 
maintenance, surveillance, and threat response. Flexible work options and retraining programs 
enable caregivers to rejoin the workforce.  

World D. Anger and Adaptation in the Americas  
The U.S. “Americas Strong” strategy strengthens alliances in the Western Hemisphere but 

risks a proxy conflict with China and Russia, who have increased their influence in Latin 
America and the Caribbean. Washington enhances seabed security measures, including 
surveillance and monitoring technologies, autonomous underwater vehicles, and naval patrols, to 
protect undersea assets and counter threats. Breakthroughs in deep-water-capable autonomous 
systems and mineral extraction technologies improve supply chain resilience. But autonomous 
mining for critical and rare earth minerals sparks a global competition, causing the United States 
to invest in autonomous and AI-driven systems to monitor and secure these assets. Washington 
invests heavily in steps to mitigate and adapt to changes in weather trends and related undersea 
ecological impacts. The rapid transition to domestic renewable energy has slowed the economy, 
but the outlook is improving, and the United States is now an energy exporter. The energy 
transition and protection of assets enhances national security, energy security, economic growth, 
and environmental sustainability. Growing global migration leads to evolving concepts for AI-
assisted work, a more diverse workforce, and a rise in trained data specialists, geologists, 
engineers, and construction workers.  
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Abbreviations  

AI Artificial intelligence 
ABNJ Areas beyond national jurisdiction 
BOEM Bureau of Ocean Energy Management 
CFIUS Committee on Foreign Investment in the United States 
DHS Department of Homeland Security 
DSHMRA Deep Seabed Hard Mineral Resources Act  
EA Environmental Assessments 
ECS Extended continental shelf 
EEZ Exclusive economic zone 
EIS Environmental Impact Statements 
EPA Environmental Protection Agency 
ESA Endangered Species Act 
FFRDC Federally-funded research and development center 
HSOAC Homeland Security Operational Analysis Center 
IMO International Maritime Organization 
ISA International Seabed Authority 
LMR Living marine resources 
MDA Maritime domain awareness 
MPRSA Maritime Protection, Research, and Sanctuaries Act 
NATO North Atlantic Treaty Organization 
NEPA National Environmental Policy Act 
NGO Non-governmental organization 
NMFS National Marine Fisheries Service 
NOAA National Oceanic and Atmospheric Organization 
OCS Outer continental shelf 
OCSLA Outer Continental Shelf Lands Act 
PWCS Ports, waterways, and coastal security 
SWOT Strengths, weaknesses, opportunities, and threats 
UNCLOS United Nations Convention on Law of the Sea 
USCG United States Coast Guard 
USFWS United States Fish and Wildlife Service 
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