August 21, 2026
Via Regulations.gov

Geoffrey Wikel

Bureau of Ocean Energy Management
Office of Strategic Resources

Marine Minerals Division

45600 Woodland Road

Sterling, Virginia, 20166

Re: Commercial Leasing for Outer Continental Shelf Minerals Offshore the
Commonwealth of Virginia — Request for Information and Interest: Docket No.
BOEM-2026-0100

Dear Mr. Wikel:

Southern Environmental Law Center, Defenders of Wildlife, and the undersigned 68
organizations submit these comments regarding the Bureau of Ocean Energy Management’s
Request for Information and Interest regarding potential commercial leasing of approximately
2,764 square miles of the U.S. Outer Continental Shelf for heavy mineral sand and phosphate
mining offshore the Commonwealth of Virginia. This Request for Information proposes to
initiate the first-ever commercial-scale, hard-mineral mining operation in federal waters, across
an area larger than the entire state of Delaware.

Marine mining at this scale could have vast and irreparable consequences. The proposed mining
operation would involve the industrial-scale removal of enormous volumes of sediment from the
seafloor, destroying and smothering benthic habitat, blocking out ocean light with sediment
plumes, and potentially liberating heavy metals, radioactive materials, and other contaminants.
This could trigger disruptions that ripple up the food web, wiping out vital fisheries and other
marine wildlife. The proposed mining also poses serious threats to coastal communities,
including by removing ridges that dissipate wave energy from storms. It may also imperil the
Chesapeake Bay—a beloved and economically vital resource. Mining in Virginia’s outer-
continental shelf could also interfere with active military and other governmental operations,
disturb unexploded ordnances, and destroy archaeological resources throughout the proposed
lease area, including culturally important shipwrecks from the Revolutionary War through World
War II.

Compounding our concern is the fact that BOEM has initiated this lease sale process on behalf of
Odyssey Marine Exploration, Inc. Among other things, Odyssey is: in a precarious financial



condition (it last turned a profit 22 years ago and its own auditors have raised substantial doubts
about its ability to continue as a going concern); insufficiently experienced (Odyssey lacks any
commercial-scale mining operations experience); and historically confrontational with regulators
(most notably, Odyssey sued the government of Mexico for billions of dollars after the country
concluded Odyssey’s marine phosphate mining proposal would be too environmentally harmful).
BOEM should not gamble away precious public resources on a company that may not be able to
safely and responsibly steward them.

Nor do any possible benefits from mining Virginia’s waters outweigh these risks. The critical
minerals Odyssey proposes to mine are all available domestically at established terrestrial mines,
and emerging research shows significant opportunities to recover rare earth elements from
existing waste streams. Given the environmental uncertainties and the existing terrestrial supply,
proceeding with leasing at this stage would put environmental risk ahead of demonstrated need.
It would also risk placing U.S. taxpayers on the hook for having to buy back the lease if mining
is later determined to be infeasible or too harmful.

For these reasons, and as explained more fully below, we encourage BOEM to discontinue the
lease sale process for minerals offshore of Virginia. At a minimum, we urge BOEM not to
proceed until the environmental, economic, safety, security, and cultural risks are fully
understood, a comprehensive mitigation and remediation plan is developed, a financially viable
project and applicant is identified, and all relevant federal laws are followed.

We thank you for your consideration of these comments.
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I Background: Offshore Hard-Mineral Mining Is An Unproven Industry That Other
Countries Have Rejected As Too Environmentally Harmful.

A. The proposal involves extensive extraction of heavy mineral sands and phosphates
across a vast marine area for decades, starting as early as 2027.

This Request for Information was initiated at the behest of Odyssey Marine, which submitted an
unsolicited lease sale request in November 2025. Odyssey seeks a lease sale offshore the
Delmarva Peninsula in the mid-Atlantic bight, one of the most ecologically productive regions in
the North Atlantic.! Water depths in the proposed lease area range from 30 to 410 feet.> Odyssey
proposes to use trailing suction hopper dredgers to extract sedimentary phosphate deposits and
heavy mineral sands containing titanium, zirconium, and rare earth elements.? Odyssey has
indicated it may conduct both offshore and onshore processing of the materials it extracts,* and
that either the dredger itself or other transport vessels would be used to transport mined materials
to port.”

The proposed lease area covers approximately 1,769,196 acres (2,764 square miles). Odyssey’s
application states it “anticipates that annual and total mined areas to be a fraction” of the total
lease area.® However, given that the lease could last two decades or more’ and involve
continuous dredging during that time, the potential acreage of ocean floor that would be strip-
mined and volume of materials extracted could be enormous.

BOEM has stated it “anticipates” holding a lease sale for Virginia in 2027.%

B. Commercial hard-mineral marine mining is unprecedented in the United States and
has little precedent globally.

Commercial-scale phosphate and heavy mineral mining has never before been conducted in
federal waters, and “competitive commercial lease sales for any types of hard minerals on the

! Odyssey Marine Exploration, Unsolicited Request for a Lease Sale of Marine Mineral Exploration and
Development Rights on the Outer Continental Shelf Offshore the Commonwealth of Virginia 9 (Nov. 6, 2025)
[hereinafter “Odyssey Application”]; see also Ophelia Cristoph, Potential Environmental and Geologic Hazards
Associated with Offshore Heavy Mineral Sand and Phosphorite Mining Offshore Virginia 8 (Aug. 2026) [hereinafter
“Christoph Report™].

2 Commercial Leasing for Outer Continental Shelf Minerals Offshore the Commonwealth of Virginia-Request for
Information and Interest, 91 Fed. Reg. 37,417, 37,419 (June 23, 2026).

3 Odyssey Application at 21-22, 27.

4 Id. at 27 (“While mechanical beneficiation using particle size separation can be used to upgrade the ore offshore,
Odyssey’s development concept considers transferring the full ROM material onshore for beneficiation and
processing”).

SId.

Id at22.

7 Commercial Leasing for Outer Continental Shelf Minerals Offshore the Commonwealth of Virginia-Request for
Information and Interest, 91 Fed. Reg. at 37,421 (June 23, 2026); 30 C.F.R. § 581.19.

8 U.S. Dep’t of Interior, Budget Justifications and Performance Information, Fiscal Year 2027: Marine Minerals
Administration 35, https://perma.cc/99FH-BEMA.



OCS have been rare.”” In 1961, for instance, the Department of Interior issued six leases for
phosphate mining in the California OCS, but these were discontinued following the discovery of
unexploded ordnances.!'® And in 1991, BOEM’s predecessor agency offered a lease for gold
deposits in federal waters off the coast of Alaska but no bids were received by the deadline.'!

That sleepy history began to change last year, when BOEM issued three Requests for
Information for OCS hard mineral leases—two in the Pacific and one in Alaska.'? To date,
however, “BOEM has not held any lease sales for critical minerals on the OCS or issued any

critical mineral leases.”!?

This proposed marine phosphate and heavy mineral sand mining operation is not just
unprecedented in the United States. It would, if allowed to proceed, likely be among the first, if
not the first, commercial-scale hard-mineral marine mining operations anywhere in the world.
No commercial-scale marine phosphate mining has ever been conducted or authorized as of
2025.'* And while there have been scattered examples of tin, diamond, gold, and other marine
mining in shallow waters around the world, we are unaware of any comparable examples of
outer-continental shelf, heavy-mineral sand mining at the scale proposed.

C. Other countries have rejected similar proposals.

While the United States is only just now considering authorizing hard-mineral mining within its
territorial waters, other countries have extensively evaluated similar proposals—including one by
Odyssey Marine—and rejected them.

Mexico (rejected phosphate project proposed by Odyssey Marine): In the early 2010s,
Odyssey’s Mexican subsidiary obtained a 50-year concession over roughly 667,000 acres of
seabed in the Gulf of Ulloa for phosphate mining. Fishing communities and environmentalists
raised extensive concerns about the environmental impacts of the proposed operation, which
would have used “large vessels to dredge the seabed, uprooting rock, sand, and marine life” and
resulted in discharges the community feared would become “a source of pollution,
sedimentation, and potential radiation, given the presence of radioactive materials such as

° Congressional Research Service, R48302, Seabed Mining for Critical Minerals on the U.S. Outer Continental
Shelf: Issues for Congress at 15 (2026), https://www.congress.gov/crs-product/R48302 [hereinafter “CRS Report™].
101d. at 15.

.

214

B1d. at9.

4 Marine Phosphate Mining, Ocean Conservation Namibia, https://perma.cc/95WC-NJ82 (last visited July 13,
2026).

15 David W. Hawkins & William L. Lassetter, Open-File Report 2022-20, Proceedings of the 2022 Mid-Atlantic
Marine Heavy Mineral Sands Forum, Va. Dep’t of Energy (2022), https://perma.cc/HW96-THLT (“offshore marine
mining has not occurred for [heavy mineral sand] placer deposits”); CRS Report. at 24 (“commercial-scale seabed
mining for critical minerals has yet to occur ... in international waters”).
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uranium and thorium.” !¢ Responding to these concerns, Mexico’s environmental ministry twice
denied the project’s environmental permit, first in 2016 and again in 2018.17

Odyssey responded by suing the Mexican government for $3.4 billion in alleged damages.'®
After years of litigation (financed by the hedge fund Poplar Falls LLC'?), an international
tribunal ordered the Mexican government to pay Odyssey $37.1 million, plus interest and costs.?
Odyssey is now seeking to divest its Mexican subsidiary and related phosphate assets.?!

New Zealand (rejected phosphate and heavy-mineral sand mine proposals): In 2015, New
Zealand’s Environmental Protection Authority rejected a proposal to mine marine phosphate
nodules. The regulator explained that “destructive impact of the drag-head on the seabed and on
the benthic fauna in and on the seabed was a major concern’ and that “the return of waste
material to the seabed stood to have adverse effects on the benthic habitat in and around the
mining blocks and across the wider marine environment.”?? The “destructive effects of the
extractive activity, coupled with the potentially significant impact of the deposition of sediment
on the areas adjacent to the mining blocks and on the wider marine environment,” the regulator
concluded, “could not be mitigated by any set of conditions or adaptive management regime that
might reasonably be imposed.”?*

In 2014, New Zealand rejected a proposal to mine undersea iron ore sand deposits because of
questions about the project’s environmental impacts.?* The New Zealand Supreme Court rejected
a mining company’s effort to overturn that decision in 2021.?°> New Zealand regulators again
rejected the application in early 2026, finding that “underwater noise, sediment plume effects,
and cumulative impacts” were “credible risks,” that impacts to vulnerable species were
“unsustainable,” and that these risks could not “be reliably avoided or remedied.”?® The regulator
further found that “the adverse impacts ...are sufficiently significant to be out of proportion to

16 Jen Moore, Ellen Moore & Carla Garcia Zendejas, Third-Party Funder Is the Only Winner in Odyssey Marine
Exploration’s Suit Against Mexico, Ctr. for Int’l Envtl. L. (Oct. 21, 2024), https://www.ciel.org/third-party-funder-
is-the-only-winner-in-odyssey-marine-explorations-suit-against-mexico/.

17 Laura Paddison, How a US Mining Firm Sued Mexico for Billions — for Trying to Protect Its Own Seabed,
Guardian (Jan. 31, 2024, 6:00 AM), https://perma.cc/BNN2-9UKS.

8 1d.

19 Odyssey Marine Exploration, Inc., Annual Report (Form 10-K) (Apr. 25, 2025), https://perma.cc/X5STN-WAS2.
20 Moore et al., supra note 16.

21 Odyssey Marine Exploration, Inc., Registration Statement (Form S-4) (May 8, 2026), https://perma.cc/8XRD-
CITM.

22 Decision on Marine Consent Application, Chatham Rock Phosphate Ltd. (N.Z. Envtl. Prot. Auth. Feb. 10, 2015),
https://perma.cc/66MQ-8QES.

BUd.

24 REFILE-New Zealand rejects undersea iron sand mining project, Reuters (June 17, 2024),
https://www.reuters.com/article/idUSL4NOOX10C/.

25 Karen McVeigh, New Zealand supreme court blocks seabed mining consent, The Guardian (Oct. 1, 2021),
https://perma.cc/SSXR-MTQL.

26 Rob Hutchins, South Taranaki seabed mining proposal declined in draft ruling, Oceanographic (June 2, 2026),
https://perma.cc/XKS5C-JS8D; see Draft Decision Rejects Taranaki Seabed Mining Application, Marine Technology
News (Feb. 8, 2026), https://perma.cc/4ZE9-MCV?2.



the project’s regional or national benefits.”?” The mining applicant withdrew its application
8

following that decision.?
Namibia (recognized environmental concerns with offshore phosphate mining project): In 2013,
the Namibian government issued a moratorium halting an offshore phosphates project. The
government cited “environmental concerns, especially the impact on fish stocks.”? The
Namibian government is now poised to authorize a new offshore phosphate mining operation,
though it appears commercial production has not yet begun.*°

D. The Proposed Lease Sale Faces Overwhelming Opposition.

Offshore mineral leasing faces overwhelming opposition. To date, more than 55,000 individuals
have submitted comments or signed petitions opposing the proposed lease sale. Many are long-
term residents of the Eastern Shore whose families have fished, farmed, or run businesses in the
region for generations. For example, Chincoteague waterman Jim Dawson, who has fished the
proposed lease area for more than four decades, expressed concerns about long-term impacts to
his family’s livelihood. “Once you knock one thing off balance,” he explained, “it really impacts
all of it.”*! Donna Bozza, who leads Citizens for a Better Eastern Shore, worried, “We’re a
fragile peninsula, and it seems like there’s always this force that wants to come in and do things
that are potentially not good for us, our environment and for our people.” She called the leasing
proposal “just another hit,” but explained, “home is always worth fighting for.”*

Commercial and recreational fishing groups, trade associations, local governments, tourism and
hospitality businesses, scientists, state agencies, retired military officers, and other stakeholders
have also spoken out. Below is a sample of comments from various stakeholders that illustrate
the scope and diversity of opposition:

Commercial and recreational fishing groups

o The Virginia Waterman's Association, a trade association representing Virginia’s commercial
fisherman and other entities that support the commercial fishing industry, raised concerns
that seabed mining could impact areas “far beyond the immediate mining site, potentially
degrading habitat, affecting spawning and nursery areas, impacting shellfish resources, and

reducing the productivity of commercially important fisheries.”*?

27 Hutchins, supra note 26.

28 Fox Meyer & Jonathan Milne, Besieged mining firm withdraws fast-track bid to plough Taranaki seabed,
Newsroom (Feb. 19, 2026), https://perma.cc/LWH7-8CXR.

2 Namibia halts Leviev offshore phosphates project, Globes (Apr. 30, 2014), https://perma.cc/QQ2J-PATG.
30 Mitch Hagney, Mining Phosphate Directly From the Ocean Floor, Offrange (Feb. 22, 2026),
https://perma.cc/A2CZ-MKFD; Melisa Cavcic, Namibia license farm-out drawing to a close with ministerial
approval, Offshore Energy (June 25, 2026), https://perma.cc/PS2P-GTKG.

31 Katherine Hafner, Coastal Virginia Communities Push Back Against Proposed Offshore Seabed Mining, WHRO
(Aug. 11, 2026), https://perma.cc/WFB6-KZU.

32 1d.

33 BOEM-2026-0100-0838.



The Shellfish Growers of Virginia, a trade association made up of Virginia shellfish industry
farmers, growers, and producers and other entities that support the shellfish aquaculture
industry, voiced “grave concerns regarding the environmental impacts that could affect our
coastal businesses due to the proposed activity.”*

The Fisheries Survival Fund, which represents scallop fishers from Massachusetts to North
Carolina, noted that “[t]he Atlantic sea scallop fishery [would be] directly implicated by any
large-scale seabed dredging proposal offshore Virginia” and urged BOEM to “avoid leasing
any areas along scallop grounds.”3*

The New England Fisherman's Stewardship Association, an alliance of wild seafood
harvesters off the coast of New England, highlighted that “research cited by BOEM in its
own webpage ... highlights the harms caused to seafloor-dwelling fish and their habitats by
this type of mining.”3

Huntress Charters, LLC, a family- and veteran-owned fishing charter out of Chincoteague,
Virginia, wrote, “The area that is shaded would pretty much encompass the areas that we
fish. I have seen a downturn over the years in the fishing, and now you want to destroy the
bottom of the ocean.... If this happens, you will be putting a lot of small companies out of
business.”?’

Ocean Harvesters, who operates a fleet of Virginia-registered fishing vessels under a long-
term contract with Omega Protein Corporation, “emphasized the importance of the area to its
fishery” but noted that, “absent a description, at this point, of how mining operations would
occur, specifically where and when, within the polygon-shaped area defined in the RFI,” it
cannot meaningfully assess impacts.>®

Chincoteague Fisheries, Inc., a Virginia-based seafood processor, packer and shipper, voiced
concerns “that mineral mining will disturb sediments and contaminants that have remained
buried for decades” and asked BOEM “[t]o protect our businesses and the fishermen that rely
on this area.”

The Mid-Atlantic, South Atlantic, and New England Fishery Management Councils submitted
a joint comment noting that “several important commercial and recreational fisheries exist in
and around the RFI area,” but noted they were not able to meaningfully assess the scope of
impacts given the lack of information on extraction and exploration methods or the location

of mining.*

3 BOEM-2026-0100-0833.
3 BOEM-2026-0100-0843
3¢ BOEM-2026-0100-0834.
37 BOEM-2026-0100-0026.
38 BOEM-2026-0100-0857
3 BOEM-2026-0100-0843
40 BOEM-2026-0100-1152.
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Trade or industry associations

o The Virginia Maritime Association, which represents nearly 400 businesses engaged in the
flow of waterborne commerce through Virginia’s ports, noted that “the extraction of heavy
mineral sands and phosphorites physically alters the seabed and the charted depths upon
which deep-draft navigation depends” and that “dredging vessels, support craft, moored
equipment, pipelines, and temporary safety or exclusion zones associated with active mining
would further obstruct these corridors, where vessels already have limited room to
maneuver.” The Association also noted that “changes to bathymetry could degrade safe
under-keel clearance and the reliability of nautical charts.”*!

Local governments

e Chincoteague, Virginia voiced “strong opposition to seabed mining on the outer continental
shelf of Virginia,” noting that “[t]his attempt to start a new, speculative form of exploitation
is reckless, unnecessary, and jeopardizes the clean waters and healthy oceans on which our
coastal communities rely.”*?

e Northampton County, Virginia passed a resolution expressing its opposition to proposed
mineral leasing off the Eastern Shore “unless and until comprehensive scientific,
environmental, and economic analyses demonstrate that such activities pose no unacceptable
risk to Northampton County, its residents, its economy, or its natural resources.”*’

e Accomack County, Virginia submitted comments opposing the proposed lease sale, noting
that it “presents significant concerns and unacceptable risks for Accomack County’s coastal
communities, economy, environment, and national defense assets.”**

e Virginia Beach, Virginia voted to formally oppose the proposal, with Council Member
Michael Berlucci stating, “I haven’t met one person who thinks this is a good idea and that it
would have a positive impact on our community.”*

e Ocean City, Maryland, which sits just north of the proposed lease area on the Delmarva
Peninsula, called on BOEM to suspend the leasing process “until a full environmental
assessment is completed and more information on the proposed mining activity and how it

would be regulated can be made available.”*¢

Tourism, restaurant, and hospitality industry

e Seasider Charters, LLC, an ecotourism guide company based on the Eastern Shore, wrote,
“[T]his level of extraction and disruption to the marine environment in which I work would

41 BOEM-2026-0100-0110.

42 BOEM-2026-0100-0827.

4 BOEM-2026-0100-0344.

4 BOEM-2026-0100-0481.

4 Maggie Allwein, Virginia Beach City Council to Oppose Seabed Mining Off Eastern Shore, Virginian-Pilot (Aug.
21, 2026), https://www.pilotonline.com/2026/08/21/virginia-beach-oppose-seabed-mining-eastern-shore/.

46 BOEM-2026-0100-0401.
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negatively impact my business, impact my ability to make a living, and impact my ability to

continue providing my customers a coastal experience in a pristine marine environment.”*’

e Custom Tides Guide Service, a charter company in coastal Virginia, voiced concerns about
impacts to the striped bass and menhaden populations and noted that “[t]here are a lot of
watermen that depend on this area for income and this would be devastating.”*

e Waterside Inn owner Donna Mason, a lifelong resident of Chincoteague Island, explained
that “[t]he lifeblood of Chincoteague and Virginia’s Eastern Shore depends on our natural
resources, including the waterways and the marine life that thrives in them” and voiced
concerns that “[d]amage to those natural assets could have serious and lasting consequences
for residents, businesses, and future generations.”*

e More than 30 coastal businesses and restaurants signed joint letters opposing the proposed
mineral lease sales, citing concerns about the proposals impacts on tourism, hospitality, and
seafood industries.

Scientists and historians

e More than 200 scientists, academics, and researchers signed a joint letter “urg[ing] [BOEM]
not to move forward with offering any area of Virginia’s OCS for mineral leasing” given “the
significant gaps in our understanding of the scale, scope, and long-term impacts of heavy
mineral sand and phosphate mining.”

e Dr. Andrew Thaler, a deep-sea ecologist who studies the impacts of seabed mining,
explained, “These are not short-term project, like with channel dredging or beach
renourishment, but multi-decade projects which operate continuously. These are high-risk
operations[, and] [t]his mining is untested and unproven.”>°

e The Ocean Foundation and underwater archeologist James Delgado, former director of
NOAA’s Maritime Heritage Program and founding director of the National Park Service’s
Maritime Preservation Program, noted “there is ample evidence and inference of the presence
of considerable and possibly significant submerged cultural resources,” as well as concerns
that mining “may encounter ordnance dumped offshore, as noted in NOAA charts and
anecdotally by the fishing community.”!

State agencies

o The Virginia Marine Resources Commission, which manages saltwater fishing and associated
habitat for both recreational and commercial species, raised “critical concerns about the
scope of work considering mining leases adjacent to state waters, which could impact

47 BOEM-2026-0100-0967.

4 BOEM-2026-0100-1519.

4 BOEM-2026-0100-0836.

30 Andrew Thaler, Andy Harris Silent as Seabed Mining Comes to Eastern Shore, Star-Democrat (Aug. 7, 2026),
https://www.stardem.com/opinion/columns/opinion-andy-harris-silent-as-seabed-mining-comes-to-eastern-
shore/article _ea6a8ad6-4d0e-416c-a85e-badd975828a5.html.

ST BOEM-2026-0100-0359.
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important finfish, crab, or shellfish resources critical to the sustainability of the United States

seafood industry and the business interests directly and indirectly supported by the

recreational offshore fisheries.”>?

o The Virginia Commercial Space Flight Authority, a political subdivision of the
Commonwealth of Virginia, wrote that it did not support a lease sale “due to the potential for
significant conflicts with existing and future national space launch operations, national
security activities, maritime safety, and the Commonwealth of Virginia’s long-term strategic
investments in aerospace infrastructure.”>?

e The Maryland Department of Natural Resources called on BOEM to halt the offshore
mineral leasing process, noting that the proposed leasing area “is critical to fisheries
migration, commercial and recreational fisheries, marine mammals, and endangered species
important to Maryland and the entire Atlantic coast.”>*

IL. The Proposal Risks Serious And Irreversible Harm To The Mid-Atlantic Region.

Odyssey’s lease application suggests it will conduct the proposed mining operation with trailing
suction hopper dredges.>® These types of dredges work by removing sediments with suction
pipes—essentially vacuuming up everything on the bottom of the dredged area. The harmful
environmental effects of this kind of dredging and associated marine aggregate extraction—
including sediment suspension and deposition, habitat destruction, release of toxic contaminants,
entrapment of wildlife within the dredge head (“entrainment”), and noise pollution—are
thoroughly documented.*® It is also well understood that the direct and indirect effects of marine
aggregate extraction “are proportional to the size of the dredging areas.”>’

52 BOEM-2026-0100-0848.

53 BOEM-2026-0100-0842.

5 BOEM-2026-0100-0852.

55 Odyssey Marine Application at 27. The proposed phosphorite mining may require modified drag heads with
cutting “teeth” and powerful water jets to break through phosphorite crusts. See, e.g., Jock Currie, Brief Overview of
Potential Ecosystem Impacts of Marine Phosphate Mining in the Western Cape, South Africa 1, Safeguard Our
Seabed Coalition (Aug. 2016), https://perma.cc/L6Y9-PAJV. Other projects have proposed using bucket-wheel and
cutter-head dredges or remote seafloor crawlers.

% E.g., Amelia S. Wenger et al., A critical analysis of the direct effects of dredging on fish, Fish and Fisheries (Mar
27,2017), https://doi.org/10.1111/faf.12218; Paul L.A. Erftemeijer et al., Environmental impacts of dredging and
other sediment disturbances on corals: A review, 64 Marine Pollution Bulletin 1737 (Sept. 2012),
https://doi.org/10.1016/j.marpolbul.2012.05.008; Paul L.A. Erftemeijer et al., Environmental impacts of dredging on
seagrasses: A review, 52 Marine Pollution Bulletin 1553 (Dec. 2006),
https://doi.org/10.1016/j.marpolbul.2006.09.006; Laura Kaikkonen & Elina A. Virtanen, Shallow-water mining
undermines global sustainability goals, 37 Trends in Ecology & Evolution 931 (Nov. 2022), https://perma.cc/3SZG-
GW4X; Jean-Baptiste Jouffray et al., Ocean Sand: Putting Sand on the Ocean Sustainability Agenda, Ocean Risk
and Resilience Action Alliance (May 2023), https://perma.cc/FPSW-GX5G.

57 Michel Desprez, Ad Stolk, & Keith M. Cooper, Marine aggregate extraction and the Marine Strategy Framework
Directive: A review of existing research 41, ICES Cooperative Research Reports (Mar. 23, 2022),
https://doi.org/10.17895/ices.pub.19248542; see Letter from Louis A. Chiarella, Assistant Regional Administrator,
NOAA Fisheries to Gregory Steele, Chief Operations, U.S. Army Corps of Engineers, Norfolk District dated Dec. 6,
2018, https://perma.cc/BAMY-JUES (NFMS, expressing concern about the “long-term cumulative impacts to”
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Odyssey’s application contemplates marine mining at a scale that is difficult to comprehend—
potentially decades-long, nonstop strip-mining of vast swaths of the seafloor, paired with
offshore processing and sediment dispersal, frequent vessel transits from the mining site to ports,
and onshore processing and associated waste disposal. On top of this, the proposed lease area lies
within the mid-Atlantic bight, which is one of the most ecologically productive areas of the
western North Atlantic. The consequences of these activities could be enormous.

Below, we discuss the key environmental, economic, safety, security, and cultural concerns with
this proposal. The attached scientific report prepared by Dr. Ophelia Christoph provides
additional assessment of potential environmental, geological, ecological, and competing-use
implications of offshore mining within the RFI area.>®

A. Risks to economically vital fisheries.

As the Mid-Atlantic Fishery Management Council has recognized, “[cJommercial and
recreational marine fisheries in the Mid-Atlantic region support jobs, businesses, and coastal
communities, providing recreational opportunities and supplying fresh seafood to local and
global markets.”® “In 2022, commercial and recreational fisheries generated $5.5 billion in sales
and supported nearly 59 thousand jobs across the” mid-Atlantic region.®

Virginia in particular “has some of the most economically valuable commercial and recreational
fisheries in the United States.”®' The commercial seafood industry in Virginia was responsible
for $3.28 billion in sales and more than 20,000 jobs in 2023, while recreational fishing brought
over $300 million to Virginia’s economy and about 2,000 jobs.%? Virginia’s commercial fisheries
rank third in U.S. landings, behind only Louisiana and Alaska.%® The primary species fished
commercially include menhaden (a small, filter-feeding fish that is a critical food source for
many commercially and recreationally caught species), summer flounder, blue crab, spiny
dogfish, scallop, oyster, striped and black sea bass, conch/whelk, and Atlantic croaker.%* Virginia
also has a large saltwater recreational fishing economy, with over 600,000 anglers annually.®
Saltwater recreational anglers fish a wide variety of species, including summer flounder, cobia,

essential fish habitat, managed species “based on the frequency of historic and projected continued use” of
Virginia’s Sandbridge Shoal for beach nourishment sand mining).

38 See generally, Christoph Report, supra note 1.

3 New Infographics Highlight the Value of Mid-Atlantic Fisheries, Mid-Atlantic Fishery Mgmt. Council (Feb. 28,
2005), https://perma.cc/Y344-8WV5.

%0 1d.; see also Christoph Report, supra note 1, at 43.

61 Odyssey Marine Application at 35.

62 Fisheries Economics of the United States 2023, NOAA, at 9 (Updated May 2026), https://perma.cc/YJ7C-W8RY.
9 Facts About the Virginia Commercial Seafood Industry, Virginia Seafood (Aug. 24, 2023),
https://perma.cc/T9V9-AB23.

% Id; see also Odyssey Marine Application at 35.

85 Kristyn Brady, New Commission Will Work to Control Aquatic Invasive Species, Theodore Roosevelt
Conservation Partnership (July 14, 2022), https://perma.cc/SN2F-SHPT.
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red drum, spotted sea trout, black seabass, striped bass, yellowfin tuna, and mackerel.®® “The
opportunities created by these fisheries are the lifeblood of [Virginia’s] coastal communities, as
more than 90 percent of the sportfishing and boating industry is made up of small businesses.”?’
According to the Virginia Institute of Marine Science research, “forty-five counties and cities in
Virginia have substantial economic dependency on the seafood industry.”®®

The proposal to strip-mine phosphates and heavy minerals sands in these areas poses serious and
potentially catastrophic threats to these fisheries throughout the mid-Atlantic, including from
direct destruction of benthic species and their habitat, sediment plumes and turbidity, toxicity
and bioaccumulation, and pollution. These effects are visualized in the following figure. We
discuss each in greater detail below.

Suspension of liberated contaminants i Noise/acoustic disturbance

Potential exposure to heavy metals, / Temporary hearing loss
PCBs, PFAS, and other toxins Masking of sounds used by larvae

* Tissue damage 4 to locate habitat
« Changes in hormone regulation ' o Increased cortisol levels
e Disturbances to cellular and immune > 3 Avoidance

function y

Bioaccumulation and biomagnification

— S Settlement of sediments

Suspended sediment and increased turbidity ¢ Entrainment of benthic

Reduced development and survival of eggs spawner eggs and larvae

Hindered respiration and metabolism ) * Destruction of benthic

Reduced primary productivity due to lower . habitat and species

light penetration * Food web impacts

Disrupted foraging patterns

Altered swimming and spawning behavior

1. Destruction and smothering of benthic species, eggs and larvae, and habitat.

BOEM’s predecessor, the Minerals Management Service, recognized in a 1996 report studying
the environmental impacts of a hypothetical heavy mineral sand mine in federal waters offshore
of Virginia that the impacts to benthic environments and communities from such an operation

% James Kirkley et al., Saltwater Angling and its Economic Importance to Virginia, National Sea Grant Depository
(1997), https://perma.cc/WO6HR-K2CU; Virginia Saltwater Angler’s Guide, Va. Marine Res. Comm’n,
https://perma.cc/7KVU-LCXN (last visited July 13, 2026).

7 Brady, supra note 69.

% About Virginia Seafood, supra note 67.
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would be “extensive.”® “Benthos directly in the path of the dredges will be destroyed, and
surrounding benthos will be affected by sedimentation and turbidity.””® “Fish which lay eggs in
the sediment could have spawning grounds destroyed” and their eggs entrained, and
“[i]nvertebrate resource species such as crustacea and bivalve mollusks” could experience
population declines.”!

In its report for the Mid-Atlantic Fishery Management Council, the Fisheries Leadership &
Sustainability Forum similarly noted that, “by burying adjacent habitats through sedimentation
and siltation, uncovering new sediments, and leaving behind substrates with lower sand and
higher silt content and poorly-sorted particles,” marine mining can alter benthic habitats “for a
long time.”’* Moreover, marine mining could result in the permanent removal of “relic” shoals,
which can “act as important migratory markers, feeding, and spawning locations for various
species and fishing grounds.””® Studies have found that “[a] loss of 60% of the number of
benthic species is generally observed within dredging sites, with up to 95% reduction in the
number of individuals.””* Full recovery of benthic fauna may take 15 years or longer in areas
subjected to high-intensity dredging.”

These harms to benthic communities and habitat can have huge impacts on fisheries, including
“significantly lowered” species and individual abundance,’® disrupted “food webs,””” and even
“local extinctions and changes in species composition.””® These concerns are heightened for
species that depend on benthic habitat for some or all of their life stages (including “black sea
bass, longfin squid (Loligo), ocean quahogs, scup, summer flounder, and Atlantic surfclams™)

and for species that depend on offshore shoals or ridges (including Atlantic surfclams, ocean

9 U.S. Dep’t of the Interior, Minerals Mgmt. Serv., Marine Mining Technologies and Mitigation Techniques: A
detailed analysis with respect to the mining of specific offshore mineral commodities 79 (July 1996),
https://perma.cc/ Wo6WU-BTGY [hereinafter “Marine Mining Technologies and Mitigation Techniques™].

/d.

" Id. at78.

2 Coastal Development Anthropogenic Activity Background Document, at 10-11, Fisheries Leadership &
Sustainability Forum, https://perma.cc/JGY4-Q7BE (last visited July 13, 2026).

3 Id. at 11; see also A Brief Overview of the Mid-Atlantic Ocean: Characteristics, Trends, and Challenges, Regional
Ocean Assessment Work Group of the Mid-Atlantic Regional Planning Body (Apr. 30, 2015),
https://perma.cc/GHIV-ZWUH (highlighting that nearshore ridges often targeted for sand mining “may provide
essential habitat for fish or other marine life.”).

4 Jouffray et al., supra note 56, at 18.

5 Georgia Waye-Barker et al., The effects of marine sand and gravel extraction on the sediment composition and
macrofaunal community of a commercial dredging site (15 years post-dredging), 99 Marine Pollution Bulletin 207
(Oct. 15, 2015), https://doi.org/10.1016/j.marpolbul.2015.07.024.

76 Kenyon C. Lindeman, Nearshore hardbottom fishes of southeast Florida and effects of habitat burial caused by
dredging, 97 Fish. Bull. 508, 520 (Aug. 28, 1998), https://perma.cc/5S9XY-QMTS.

7 Jouffray et al., supra note 56.

8 Kaikkonen & Virtanen, supra note 56, at 37.
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quahogs, Atlantic bluefish, scup, and summer flounder).” Compounding these concerns, the

proposed lease area overlaps the essential fish habitats of a/l these species.

Species

Albacore Tuna
Atlantic Angel Shark
Atlantic Butterfish

Atlantic Cod
Atlantic Herring
Atlantic Mackerel

Atlantic Sea Scallop

Atlantic Sharpnose Shark
(Atlantic Stock)

Atlantic Surfclam
Bigeye Thresher Shark
Black Sea Bass

Blacktip Shark (Atlantic
Stock)
Blue Shark

Bluefin Tuna

Bluefish

Clearnose Skate

Common Thresher Shark
Dusky Shark
Golden Tilefish

Haddock
Longfin Inshore Squid

Longfin Mako Shark
Monkfish

Associated Fish Life
Stage
Juvenile, Adult

ALL

Eggs, Larvae, Juvenile,
Adult
Eggs, Larvae

Juvenile, Adult

Eggs, Larvae, Juvenile,
Adult
ALL

Adult

Juvenile, Adult

ALL

Larvae, Juvenile, Adult
Juvenile/Adult

Juvenile/Adult
Juvenile, Adult

Eggs, Larvae, Juvenile,
Adult

Juvenile, Adult

ALL
Neonate, Juvenile/Adult
ALL

Juvenile

Eggs, Juvenile, Adult

ALL

Eggs/Larvae, Juvenile,
Adult

Species

Night Shark
Northern Shortfin Squid
Ocean Quahog

Offshore Hake
Pollock
Red Hake

Rosette Skate
Sand Tiger Shark

Sandbar Shark

Scup

Shortfin Mako Shark
Silky Shark

Skipjack Tuna

Smoothhound Shark
Complex (Atlantic Stock)
Spiny Dogfish

Summer Flounder

Tiger Shark
White Hake

Windowpane Flounder

Winter Skate
Witch Flounder

Yellowfin Tuna

Yellowtail Flounder

80

Species with Essential Fish Habitat Within RFI Area

Associated Fish Life
Stage
ALL

Eggs, Juvenile, Adult
Juvenile, Adult

Larvae
Adult

Eggs/Larvae/Juvenile,
Adult
Juvenile/Adult

Neonate/Juvenile, Adult

Neonate, Juvenile, Adult
Juvenile, Adult

ALL

ALL

Juvenile, Adult
ALL

Juvenile, Sub-Adult Male,
Sub-Adult Female, Adult
Male, Adult Female

Eggs, Larvae, Juvenile,
Adult

Juvenile/Adult

Adult

Eggs, Larvae, Juvenile,
Adult

Juvenile, Adult

Eggs, Larvae, Juvenile,
Adult

Juvenile, Adult

Larvae, Juvenile, Adult

As explained further below, industrial-scale offshore mining also threatens benthic habitat in
coastal and nearshore ecosystems, further imperiling fisheries in the area. The soft sediments
found in nearshore and estuarine areas like the Chesapeake Bay provide ideal bottom-dwelling

" Coastal Development Anthropogenic Activity Background Document, supra note 72, at 12.
80 Odyssey Marine Application at 32.
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substrate for crustaceans and mollusks, while the productive waters provide important breeding,
spawning, and foraging habitat for coastal and anadromous fish. Virginia’s coastline provides
essential habitat for endangered Atlantic and shortnose sturgeon and includes designated critical
habitat for the endangered Chesapeake Bay Distinct Population Segment of Atlantic sturgeon.®!
Regional Fishery Management Councils have also designated much of the Mid-Atlantic Bight as
Essential Fish Habitat and Habitat Areas of Particular Concern for species like the sandbar
shark® and summer flounder.?®

2. Sediment and contaminant suspension.

The 1996 Minerals Management Service study found that a heavy mineral sand mine offshore of
Virginia would result in “substantial” turbidity plumes from discharged sediments following
extraction and offshore separation.?* These “extensive surface turbidity plume[s] ... may extend
down-current along the coastline for several kilometres.”®

Sediment plumes increase water turbidity, which can have harmful effects on a variety of fish
and other marine organisms.® Increased turbidity and sedimentation “can reduce the
development and survival of eggs and larvae, hinder respiration and metabolism, and inhibit light
penetration through the water column, reducing primary productivity.”®” Increased turbidity can
also “disrupt the foraging patterns and reduce the success of sight- and filter-feeders, alter
swimming and spawning behavior, and cause attraction or avoidance at individual and
population levels.”®® In addition, the mobilization of nutrients into the water column could lead
to eutrophication, potentially leading to explosive phytoplankton blooms and reduced dissolved
oxygen.®

81 Designation of Critical Habitat for the Endangered New York Bight, Chesapeake Bay, Carolina and South
Atlantic Distinct Population Segments of Atlantic Sturgeon and the Threatened Gulf of Maine Distinct Population
Segment of Atlantic Sturgeon, 82 Fed. Reg. 39160 (Aug. 17, 2017).

82 Nat’l Marine Fisheries Serv., Amendment 10 to the 2006 Consolidated Atlantic Highly Migratory Species Fishery
Management Plan: Essential Fish Habitat 169—70 (2017), https://perma.cc/6 TON-WVLC (describing sandbar shark
essential fish habitat and habitat areas of particular concern).

83 Mid-Atlantic Fishery Mgmt. Council, Summer Flounder Essential Fish Habitat Profile 26,
https://perma.cc/L3IMM-URXT (last visited July 13, 2026) (describing summer flounder essential fish habitat and
habitat areas of particular concern).

8 Marine Mining Technologies and Mitigation Techniques, supra note 69, at 79.

8 Id. at 78; Jouffray et al., supra note 56, at 18; Wenger et al., supra note 56, at 18 (“sediment plumes can extend
several kilometres from the dredging operations”).

8Kaikkonen & Virtanen, supra note 32, at 37.

87 Coastal Development Anthropogenic Activity Background Document, supra note 72.

88 Id.; see Jouffray et al., supra note 56; S. Jarrell Smith & Carl T. Friedrichs, Size and settling velocities of cohesive
flocs and suspended sediment aggregates in a trailing suction hopper dredge plume, 31 Continental Shelf Research,
S50 (July 15, 2011), https://doi.org/10.1016/j.csr.2010.04.002.

8 Coastal Development Anthropogenic Activity Background Document, supra note 72, at 7; Currie, supra note 55, at
4; Jouffray et al., supra note 56, at 18.
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Sediment plumes from marine dredging also can “contain high levels of heavy metals”*® and
other harmful contaminants, including PCBs and PFAS.”! When exposed to such toxins, marine
“[o]rganisms can suffer from tissue damage, changes in hormone regulation, and disturbances to
cellular and immune function.”*? “Chronic exposure to contaminants can cause bioaccumulation
in fish species and relay impacts through food webs.”?* Bioaccumulation and biomagnification
of toxic substances in fish can also threaten human health. Researchers have found, for instance,
that any activity that exposes fish to PCBs or similar toxic substances is “a potential risk to
human consumers” of higher-trophic-level fish.** Heavy metals consumed through fish
consumption may cause “neurological disorders, reproductive problems, and other chronic
conditions.”’® The European Food Safety Authority (ESFA) CONTAM Panel has estimated that

“upwards of 86% of dietary PFAS exposure may be attributed to seafood consumption.”®

Contamination of fisheries has “profound” market and social consequences.’’ It can “reduce
marine product quality,” and “undermine consumer confidence,” causing “reduced demand and
economic downturns for local fisheries,” and “affecting local and global economies reliant on
seafood exports.””® The “decline in fish populations due to pollution can lead to food insecurity

and increased poverty levels among fishing communities.”’

The consequences of sediment contamination to Virginia fisheries could be particularly great if
menhaden were affected, because menhaden are known to have “a high potential for
bioaccumulation of chemical contaminants.”!®® Menhaden are widely known as the “most

0 Marine Mining Technologies and Mitigation Techniques, supra note 45, at 26; Kaikkonen & Virtanen, supra note
32, at 37; Jouffray et al., supra note 32; Jay Odell, et. al, Atlantic Sciaenid Habitats: A Review of Utilization,
Threats, and Recommendations for Conservation, Management, and Research 45, Atlantic States Marine Fisheries
Commission (2017), https://perma.cc/H9D3-ZGS6.

I David A. Roberts, Causes and ecological effects of resuspended contaminated sediments (RCS) in marine
environments, 40 Env’t Int’1 230 (April 2012), https://doi.org/10.1016/j.envint.2011.11.013; Brayton Willis, Port’s
Cape Fear dredge project fails taxpayers, environment, Coastal Review (Nov. 5, 2025), https://perma.cc/PU3H-
KES59; see also Christoph Report, supra note 1, at 32-33.

2 Coastal Development Anthropogenic Activity Background Document, supra note 72; Wenger et al., supra note 56,
at 968 (noting that higher concentrations and longer exposure to suspended sediment from dredging are “associated
with fish mortality”).

% Coastal Development Anthropogenic Activity Background Document, supra note 72; see Kathryn A. Miller et al.,
An Overview of Seabed Mining Including the Current State of Development, Environmental Impacts, and
Knowledge Gaps, Frontiers in Marine Science (2017), https://doi.org/10.3389/fmars.2017.00418.

% Wenger et al., supra note 56, at, 978 (Mar 27, 2017).

95 Andra Oros, Bioaccumulation and Trophic Transfer of Heavy Metals in Marine Fish: Ecological and Ecosystem-
Level Impacts, 15 J. of Xenobiotics 59 (Apr. 18, 2025), https://pubmed.ncbi.nlm.nih.gov/40278164/.

% Nathan G. Giffard et al., Occurrence and Risks of Per- and Polyfluoroalkyl Substances in Shellfish, 9 Current
Env’t Health Reports 591 (Oct. 18, 2022), https://perma.cc/NM32-NEZB.

7 Oros, supra note 95.

B Id.

P Id.

100 Richard Horowitz et al., Pilot Study: Chemical Contaminant Concentrations in Juvenile Atlantic Menhaden
(Brevoortia tyrannus) from New Jersey Coastal Estuarine Waters (2009), at 10, Env’t Research Academy of Natural
Sciences (2013), https://perma.cc/R9BD-KJ4E.
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important fish in the sea,” because they form the primary diet for marine predators like striped
bass, tuna and ospreys, and are heavily harvested for fish meal, fertilizer, and bait.!*!

Odyssey Marine’s proposal presents unique additional contaminant risks. Two of the key
minerals Odyssey Marine intends to mine—phosphates and monazite—are commonly found
with naturally occurring radioactive materials.'% This raises questions about whether the
proposed mining operations and related sediment discharges could raise radiation levels in the
leased area and bioaccumulate in fish, shellfish, and other organisms.!'*> Hydrogen sulfide also
co-occurs with marine phosphorites and will be mobilized into the water column by phosphorite

mining, ' which can pose “insidious” threats to fisheries and aquaculture operations.'®

3. Noise and other forms of pollution

Marine hard-mineral mining also threatens fisheries through pollution from the mining operation
itself. “Like any other vessel, dredgers may discharge bilge water and oily ballast. Anti fouling
paints used on the hull also impact bottom-dwelling organisms, such as clams and oysters.”!%
Chemical flocculants, which may be used in the offshore processing of mined sediments, '’ may
be toxic and can bioaccumulate in marine organisms.'%

In addition, the “noise pollution caused by the surface vessel, the dredging tool on the sea floor,”
“the underwater positioning (sonar) system,” and vehicle traffic between the dredging unit and
the port would create a “semi-permanent source of acoustic disturbance.”!?” This noise pollution
may cause temporary hearing loss in sound-sensitive fish, “mask natural sounds used by larvae

101 Jacklyn Lunaas, It’s Time for Menhaden Quotas to Follow the Fish, Theodore Roosevelt Conservation
Partnership, https://perma.cc/XA3U-RAQW (last visited July 15, 2023).

192 Mineral Sands, World Nuclear Association (June 5, 2025), https:/perma.cc/2PZ5-KHVM; Radioactive Material
From Fertilizer Production, U.S. Env’t Protection Agency (Aug. 14, 2025), https://perma.cc/FLF3-6YRE; Malek
Shorman, Estimating the risk of cancer and the hazardous index due to radiation from the phosphate mine in
Russifa area, 156 Radiation Protection Dosimetry 125; https://doi.org/10.1093/rpd/nct052; see also Christoph
Report, supra note 1, at 32.

103 F_ Pifiero-Garcia et al., Biodistribution of naturally occurring radionuclides and radiocesium in wild European
perch (Perca fluviatilis), 260 Ecotoxicology and Env’t Safety 115085 (July 15, 2023),
https://doi.org/10.1016/j.ecoenv.2023.115085; Samin Yeasar Risal et al., Natural radioactivity and heavy metal
contamination in edible fish, shellfish and mollusks at the Bay of Bengal, Kuakata, Bangladesh, 10 Heliyon e37787
(Sept. 11, 2024), https://doi.org/10.1016/j.heliyon.2024.e37787; see also Christoph Report, supra note 1, at 32.

104 Heiko Alsenz et al., Geochemical evidence for the link between sulfate reduction, sulfide oxidation and
phosphate accumulation in a Late Cretaceous upwelling system, 16 Geochemical Transactions 2 (Apr. 10, 2016),
https://doi.org/10.1186/s12932-015-0017-1.

105 5 Key Impacts of Hydrogen Sulfide in Shrimp Farming and How to Prevent Them, EnviroZyme (Oct. 13, 2025),
https://perma.cc/3VCM-JSIM; Henrik Hamann Juel, Solving the problem of hydrogen sulfide on a fish farm,
Innovation News Network (June 26, 2020), https://perma.cc/7X8P-8FPX.

106 Jouffray et al., supra note 56, at 19.

107 Marine Mining Technologies and Mitigation Techniques. supra note 69, at 141.

198 Exploring the Environmental Impact of Mining Flocculants, Sinofloc (Feb. 21, 2024), https://perma.cc/QG73-
83KG.

199 Currie, supra note 55, at 3.
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to locate suitable habitat,” increase stress-related cortisol levels, and cause some fish species to
avoid the operation.'!”

B. Risks to wildlife and habitat.

In addition to imperiling the region’s fisheries, offshore mining off the coast of Virginia also
threatens other marine wildlife and important offshore and coastal habitats. There are at least 21
threatened and endangered species in and around the RFT area, including six marine mammals
(blue, fin, sei, sperm, and North Atlantic right whales, and the Florida manatee), five sea turtles
(green, leatherback, loggerhead, hawksbill, and Kemp’s ridley sea turtles), two fish (Atlantic and
shortnose sturgeon), three elasmobranchs (giant manta ray, oceanic whitetip shark, and scalloped
hammerhead shark), and five birds (rufa red knot, roseate tern, Bermuda petrel, black-capped
petrel, and piping plover). These vulnerable species and many others are already under severe
pressure from anthropogenic ocean uses and climate-driven threats. Industrial-scale seabed
mining would disturb important breeding, foraging, and migratory habitat; destroy fragile
benthic communities; increase vessel traffic; degrade water quality; and disrupt the complex
marine food webs that wildlife and coastal communities rely on. Industrial-scale seabed mining
would also imperil Virginia’s cherished marine and coastal habitats, including deepwater coral
systems and the Chesapeake Bay. These diverse habitats are not only ecologically and
economically important, but also vulnerable to degradation from industrial activities like
dredging. We address the key threats to marine wildlife and habitat below.

1. Marine mammals

Virginia’s offshore waters are home to an extensive array of both migratory and resident marine
mammal populations that rely on the area for feeding, breeding, resting, and migration.'!! At
least 31 marine mammal species occur in and around the RFT area, including six baleen whales,
twenty toothed whales, four pinnipeds, and one manatee.''?> All marine mammal species within
and around the RFI area are protected under the Marine Mammal Protection Act (“MMPA”). As
mentioned above, five species are also listed as endangered under the Endangered Species Act
(“ESA”) (blue, fin, sei, sperm, and North Atlantic right whales). The Florida manatee, which
occurs less commonly offshore Virginia, is listed as threatened. While not listed under the ESA,
the Atlantic populations of minke and humpback whales are both experiencing ongoing Unusual
Mortality Events (“UME”) that have been linked in part to vessel strikes and gear
entanglement.'!® Virginia’s three coastal populations of Atlantic bottlenose dolphin are

119 Wenger et al., supra note 56, at 979-980; see Currie, supra note 55 at 3.

! Christoph Report, supra note 1, at 48.

112 These species are: North Atlantic right, humpback, fin, sei, minke, blue, sperm, dwarf sperm, pygmy sperm, false
killer, melon-headed, short-finned pilot, and long-finned pilot whales; five beaked whales; harbor porpoises; nine
dolphins; harbor, gray, harp, and hooded seals; and Florida manatees. Va. Dep’t Wildlife Res., Virginia Marine
Mammal Conservation Plan 148—49 (2025) [hereinafter 2025 VA. Marine Mammal Conservation Plan],
https://perma.cc/7RDZ-88BB.

113 See 2017-2026 Minke Whale Unusual Mortality Event Along the Atlantic Coast, Nat’l Marine Fisheries Serv.
(July 7, 2026), https://perma.cc/SEXW-8MIS (reporting more than 200 minke whale strandings on the Atlantic
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designated as strategic stocks under the MMPA, % with both coastal migratory stocks also
considered depleted.''> Given this unique assemblage of marine mammals and their conservation
statuses, we are deeply concerned about any additional risk from industrial-scale seabed mining.

Of particular concern is the critically endangered North Atlantic right whale. The species is
currently experiencing a UME due to unsustainable levels of mortality and serious injury from
vessel strikes and entanglement in fishing gear.''® At least 43 whales are known to have been
killed since 2017, and an additional 41 animals have been documented with serious injuries from
which they are unlikely to recover.!'!” The loss of at least 84 right whales since 2017 represents
over 22% of the total population, which is now estimated at approximately 372 whales.''® Of
these 372 individuals, no more than 70 are breeding females.!!” Right whales cannot withstand
further losses or additional stress if the species is to reverse its decline and eventually recover.'?°

The RFI area directly overlaps a Biologically Important Area for seasonal right whale
migration, '?! with whales most consistently present at their highest densities from November
through April.'** Avoiding impacts to right whales during this heightened seasonal occurrence is
imperative to the species survival, especially because the subset of the population that tends to
migrate is disproportionately comprised of pregnant and reproductively mature females,
juveniles, and young calves.!'?* Part of the RFI area also overlaps with the NMFS-designated
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Seasonal Management Area that applies vessel speed limits from the entrance of the Chesapeake
to waters 20 nautical miles offshore from November 1 to April 30 to reduce the risk of vessel
strikes when whales are most abundant.!'?* However, as right whale distribution and habitat use
have shifted in response to climate change,'*> NMFS has recognized the waters off Virginia as
having year-round right whale presence.!?® The waters off Virginia are also increasingly
recognized as an important right whale foraging ground.'?’

Humpback and fin whales similarly rely on the waters off Virginia for migration and foraging,'?
with a subset of each population remaining in the area year-round.'?’ There is emerging evidence
of site fidelity to the waters off Virginia, supporting the importance of this habitat to both
species.'*° The mouth of the Chesapeake Bay in particular serves as an important winter feeding
habitat for humpback whales.!*' Although not as common as other whale species, sperm, sei, and
minke whales have been detected in Virginia waters year-round, '*? and blue whales may occur
during all seasons except summer, when they primarily occur farther north in their feeding
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ranges.'>} Small cetacean species that commonly have seasonal and/or year-round presence in
RFT area include the Atlantic bottlenose dolphins, spotted dolphins, short-beaked common
dolphins, short- and long-finned pilot whales, and Risso’s dolphins.'**

Seabed mining within the 2,764 square-mile RFI area has the potential to disturb this important
marine mammal habitat, disrupt important migration, and increase dangerous vessel traffic and
underwater noise from transport vessels and support boats in an area where species are already
under significant anthropogenic pressure. In addition, trailing suction hopper dredges produce
low-frequency sound that can disrupt marine mammal behavior, though sound levels are

generally lower than those produced by larger vessels common to RFI area. '’

2. Turtles

Virginia’s highly productive waters make the region a vitally important foraging ground for
juvenile loggerhead, Kemp’s ridley, and green sea turtles during their development into
adulthood. Four sea turtle species commonly occur within and around the RFI area, all of which
are listed under the ESA.'*¢ Loggerhead and green sea turtles are listed as threatened and
Kemp’s ridley and leatherback sea turtles are endangered. The endangered hawksbill sea turtle is
also known to occur off the coast of Virginia, albeit more rarely due to the species’ tropical
nature. However, climate-driven increases in ocean temperatures and prey availability could

result in more occurrences over time. '3’

While some sea turtles are present year-round,'® the area also serves as a critical migratory
corridor, connecting tropical nesting beaches to more temperate feeding grounds.'3° Adult and
juvenile loggerhead, green, Kemp’s ridley, and leatherback turtles migrate northward in the

133 U.S. Navy, Marine Resources Assessment Update for the Virginia Capes (VACAPES) Operating Area (Prepared
for Naval Facilities Engineering Command, Atlantic) (2008); Dan T. Engelhaupt et al., Blue Whale (Balaenoptera
musculus) Sightings off the Coast of Virginia, Marine Biodiversity Recs. (2020); LaBrecque et al., supra note 121.
134 VA. Marine Mammal Conservation Plan, supra note 112.

135 See Victoria L.G. Todd et al., 4 Review of Impacts of Marine Dredging Activities on Marine Mammals, 72 ICES
J. Marine Sci. 328 (2015), doi.org/10.1093/icesjms/fsul87.

136 Laura M. Sparks & Andrew DiMetto, Sea Turtle Distribution and Abundance on the East Coast of the United
States, NUWC-NPT Tech. Rep. 12,428 A (NAVSEA 2023); Stephen J. Morreale & Edward A. Standora, Western
North Atlantic Waters: Crucial Developmental Habitat for Kemp'’s Ridley and Loggerhead Sea Turtles, 4 Chelonian
Conservation & Biology 872—-82 (2005); C. Robert Shoop & Robert D. Kenney, Seasonal Distributions and
Abundances of Loggerhead and Leatherback Sea Turtles in Waters of the Northeastern United States, 6
Herpetological Monographs 43—67 (1992), doi.org/10.2307/1466961.
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spring and southward in the fall through the continental shelf waters off Virginia’s coast,
including the RFI area.!** While this means that sea turtle abundance is highest during the
spring, summer, and early fall, turtles may appear earlier and remain longer as ocean
temperatures rise.'*! Juvenile Kemp’s ridley, green, and loggerhead sea turtles also use the
coastal waters and Chesapeake Bay as developmental habitat, 14> supporting the largest
concentration of juvenile Kemp’s ridley turtles in the world.!* Finally, there is increasing
evidence that loggerhead sea turtles consistently nest on Virginia’s beaches, with nesting activity
having more than doubled on Assateague and Wallops islands over the past fifty years.!* The
density of sea turtles present in Virginia is higher than in more northern regions, leading the
Virginia Department of Wildlife Resources to conclude “the conservation and management of
sea turtles and their habitats [is] especially important in the Commonwealth.” !4’

Virginia’s year-round abundance of sea turtles, in addition to its importance for foraging,
development, and migration, make minimizing anthropogenic disturbances to sea turtles in and
around the RFI area paramount. These populations already face significant overlapping threats
from busy shipping channels, commercial fisheries, recreational boating activities, habitat
degradation, and marine debris. As discussed below, the proposed action has the potential to
further threaten sea turtles by causing direct physical injury, destroying critical habitat,
decreasing prey abundance, and reducing water quality.

Hopper dredges can cause immense harm to sea turtles, presenting a real and significant threat to
recovering populations. These vessels are equipped with one or two suction arms ending in
dragheads which act as vacuum cleaners along the seafloor.!#® Turtles sucked into the dragheads
experience severe injuries, including bone and shell fractures, crushed tissues, hemorrhage, and
death.'*” The dangers of hopper dredges were recognized decades ago, when 508 incidental sea
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turtle takes were documented from 38 locations throughout the southeastern U.S., including
Virginia, from 1980 to 2003. Reported takes both then and now are likely underestimates due to
a dredge’s ability to obliterate specimens beyond recognition. Although takes have decreased in
recent decades due to technological innovations and the implementation of seasonal dredging
windows, ' hopper dredges remain a major threat.

In addition to causing direct physical harm, hopper dredges tear up the seabed, destroying
critical foraging habitat, increasing turbidity, and decreasing prey availability. Benthic and
sessile infauna, macroinvertebrates, algae, and seagrasses are disproportionately likely to be
crushed, obliterated, and killed during dredging operations.!'*’ Suspended sediment plumes
lasting for days and stretching beyond the project area may also result, causing reduced activity
and growth rates for these species.!>® Consequently, loggerheads and Kemp’s ridley, which feed
primarily on benthic invertebrates, as well as green sea turtles, which consume bottom
vegetation,'>! may experience decreased food availability as a direct result of the proposed

project.
3. Birds

Large-scale seabed mining also poses potential risks to resident and migratory birds. As noted
above, Virginia’s coastal barrier islands are designated as an International Biosphere Reserve,
supporting more than 100,000 migrating shorebirds annually.'* Any impacts to the sediment
budget that feeds these barrier islands or to ocean food sources upon which migratory birds
depend risk indirect impacts to these species. Federally threatened red knots, for example,
depend almost exclusively on horseshoe crab eggs as a food source during migration, with recent
population declines being attributed to the diminished availability of these eggs.!>* Hopper
dredges pose a particular risk to bottom-dwelling horseshoe crabs, with bycatch data from one
harbor dredging project reporting more than 5,500 crabs entrained over a four-week period. !>
Given the importance of horseshoe crab eggs as a food source, significant entrainment threatens
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upward impacts to threatened red knots. Noise from dredging can also “lead to behavioral
disturbances by disrupting the orientation, communication and feeding patterns” of seabirds.!>

4. Deep-sea coral ecosystems

The RFTI area is adjacent to ecologically significant deep-sea coral ecosystems. The highly
productive Norfolk canyon is located 70 miles east off of Virginia’s coast and supports abundant
and diverse deep-sea coral ecosystems,'*® with over 120 fish species and many newly discovered
corals, such as the Lophelia pertusa white stony coral.!>” The canyon also hosts what is likely to
be the largest chemosynthetic community in the North Atlantic.'>® The RFI area also abuts the
Frank R. Lautenberg Deep Sea Coral Protection Areas,'> and the prevailing surface currents,
which run southeast, would carry sediment plumes over this sensitive area. Sediment plumes
from seabed mining are known to have lethal and sublethal impacts on deep-sea corals, releasing
toxins into the water column, impairing respiration and feeding, and causing physical tissue
damage.'®® Due to the slow growth rate and recovery capacity of corals, these impacts can be

long lasting and devastating to the entire ecosystem. ¢!

5. Sensitive coastal habitats

Chesapeake Bay: The Chesapeake Bay is the largest estuary in the United States and one of the
world’s most productive coastal ecosystems. Spanning more than 4,000 square miles, the Bay
supports thousands of species of fish, shellfish, birds, marine mammals; sustains commercial and
recreational fisheries-- generating approximately 500 million pounds of seafood annually; and
anchors the economy and cultural heritage of the Mid-Atlantic coastal communities.'®? The
ecological health of the Bay depends upon continuous exchange of offshore Atlantic waters and
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the estuary through complex ocean currents, nutrient transport, sediment movement, and
seasonal migrations of marine species.!'®

The Chesapeake Bay is also the focus of one of the largest and longest-running ecosystem
restoration efforts in the nation. Since the first Chesapeake Bay Agreement in 1983, federal,
state, and local governments have invested tens of billions of dollars to restore the Bay through
wastewater treatment upgrades, nutrient and sediment reduction, wetland and oyster reef
restoration, habitat conservation, stormwater management, and fisheries recovery. The Office of
Management and Budget (OMB) reports that federal agencies budgeted approximately $591
million and the State of Virginia budgeted approximately $406 million for Chesapeake Bay
restoration activities in Fiscal Year 2024.'%* The Congressional Research Service (CRS)
“estimates that Congress has provided over $5.7 billion in total funding levels for federal Bay
restoration activities between FY2014 and FY2024.”!%° Offshore mining that degrades water
quality or disrupts the offshore life-history stages of Bay-dependent species risks undermining
this public investment and frustrating restoration goals that Congress and multiple states have
spent four decades and billions of dollars pursuing.

As discussed above, the offshore waters identified in this RFI support numerous federally
protected species. Many of these rely upon the Chesapeake Bay during different stages of their
life cycles. These include the endangered North Atlantic right whale, endangered fin whale,
endangered sei whale, endangered sperm whale, threatened loggerhead sea turtle, endangered
Kemp’s ridley sea turtle, endangered leatherback sea turtle, and threatened green sea turtle. 6
The endangered Atlantic sturgeon migrate between offshore continental shelf waters and Bay
tributaries to spawn. ¢’

The Bay also serves as essential habitat for economically and ecologically important fish and
shellfish, including striped bass, Atlantic menhaden, summer flounder, bluefish, black sea bass,
Atlantic croaker, blue crab, eastern oyster, and numerous forage fish that support higher trophic
levels throughout the Mid-Atlantic ecosystem. Many of these species depend upon healthy
offshore benthic habitats and productive continental shelf ecosystems during portions of their life
cycles.
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Seabed mining has the potential to alter water quality, increase suspended sediments, generate
persistent underwater noise, disturb benthic communities, and disrupt prey resources that support
the Chesapeake Bay ecosystem.

National Wildlife Refuges: Virginia’s Atlantic coastline includes an interconnected network of
National Wildlife Refuges, including the Eastern Shore of Virginia National Wildlife Refuge,
Chincoteague National Wildlife Refuge, and Back Bay National Wildlife Refuge. Together,
these refuges provide habitat for millions of migratory birds, shorebirds, waterfowl, raptors, sea
turtles, and numerous federally listed species. '

These refuges provide critical habitat and stopover sites for threatened piping plovers and red
knots, nesting habitat for loggerhead, green sea turtles and leatherback sea turtles, and migratory
birds protected under the Migratory Bird Treaty Act.'® Offshore waters adjacent to these refuges
also provide important foraging habitat for North Atlantic right whales, humpback whales,
bottlenose dolphins, harbor porpoises, and other marine mammals.'”°

Each refuge was established under a specific conservation purpose tied to these species and
habitats. Underwater noise and vessel traffic associated with offshore mining could disturb
marine mammals foraging in adjacent waters, while altered benthic habitat and forage fish
availability could reduce prey resources for the seabirds, shorebirds, and sea turtles these refuges
were established to protect — effects that would undermine the refuges’ conservation purposes
even though the mining activity itself would occur offshore.

Assateague Island National Seashore: Assateague Island National Seashore preserves
approximately 37 miles of undeveloped barrier island habitat spanning Virginia and Maryland
and protects one of the Atlantic Coast’s last largely natural barrier island systems.'”! The
Seashore encompasses beaches, dunes, maritime forests, salt marshes, bays, and adjacent marine
waters that provide habitat for an extraordinary diversity of wildlife while protecting inland
communities from coastal storms and erosion.

Assateague supports federally protected piping plovers, red knots, loggerhead sea turtles,
Kemp’s ridley sea turtles, green sea turtles, and numerous migratory bird species.!’?> The island’s
beaches are an important spawning habitat for horseshoe crabs, and an equally important
foraging ground for the threatened red knots that rely on horseshoe crab eggs to fuel their spring
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migration.!”® Assateague’s beaches also provide nesting habitat for sea turtles and shorebirds,
while nearby marine waters support horseshoe crabs, Atlantic menhaden, bluefish, striped bass,
summer flounder, marine mammals, and other species that depend upon healthy offshore

ecosystems. 74

Assateague’s shoreline is maintained by natural sediment transport and offshore currents; the
island has historically migrated westward in response to these processes.!’> Because Assateague
already faces accelerating erosion and habitat loss from sea-level rise and increased storm
frequency, any additional disruption to offshore sediment supply or nearshore current patterns
from mining activity could compound stressors to the island’s shoreline.!’® Disturbance of
offshore benthic habitat could also degrade forage availability for the shorebirds and fish that
depend on this system.

C. Risks to onshore communities.

Offshore industrial-scale mining also poses significant threats to onshore communities, including
coastal erosion and increased storm vulnerability, environmental contamination, and possible
groundwater salination. We detail these concerns below.

1. Accelerated coastal erosion and increased storm vulnerability.

As BOEM’s predecessor has recognized, “the possibility of coastal erosion” is “[0]f prime
concern in all marine mining,” “even if conducted well out to sea.”'”” The proposed mining
operation could cause coastal erosion in two main ways: (1) “reduced protection from big waves
by the removal of offshore banks,” and (2) “removal of material normally part of the onshore-
offshore sediment transport budget.”!”

Increased erosion from big waves. The proposed lease area contains extensive offshore sand
ridges, shoals, waves, and ripples that punctuate the topography of the seabed.!”® These
formations serve as natural “speed bumps” for large waves: The frictional forces from waves

173 See Eric M. Hallerman et al., Population Genetics and Movement Show Metapopulation Dynamics of Mid-
Atlantic Region Horseshoe Crabs, in International Horseshoe Crab Conservation and Research Efforts: 2007-2020
(2022); Bryan D. Watts & Barry R. Truitt, Spring Migration of Red Knots Along the Virginia Barrier Islands, 79
Wildlife Mgmt. 288-85 (2015), https://doi.org/10.1002/jwmg.828.

174 Nat’l Park Serv., Birds, Assateague Island National Seashore, https://perma.cc/DC4D-K6MS. Nat’l Park Serv.,
Reptiles, Assateague Island National Seashore, https://perma.cc/4LG4-QSW4. Nat’l Park Serv., Animals,
Assateague Island National Seashore, https://perma.cc/VIUS-ZEQM.

175 Nat’l Park Serv., NPS Geodiversity Atlas—Assateague Island National Seashore, Maryland and Virginia (last
updated June 2024), https://perma.cc/7LZ5-U82K (citing C. Schupp, Barrier Island Geomorphology (2013)).

176 Elizabeth A. Pendleton et al., Coastal Vulnerability Assessment of Assateague Island National Seashore (ASIS) to
Sea-Level Rise, U.S. Geological Survey Open-File Report No. 2004-1020 (2004), https://perma.cc/SKE4-A5J7.

177 Marine Mining Technologies and Mitigation Techniques, supra note 69, at 144; see also Christoph Report, supra
note 1, at 24.

178 Marine Mining Technologies and Mitigation Techniques, supra note 69at 113.

17 Marine Planner, Mid-Atlantic Ocean Data Portal, https://perma.cc/4Q6G-DTGR (last visited July 14, 2026); see
Dominion Energy, Appendix CC: Seabed Morphology Study Coastal Virginia Offshore Wind Commercial Project
(Oct 29, 2021), https://perma.cc/ERW6-BWBY.
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moving over these topographical features removes energy from large, storm-driven waves,
reducing their size and force once they reach the shore.!®’ By removing these seabed features,
marine mining “can decrease the benefits of offshore sand ridges in reducing the energy of

181 and can “lead to coastal erosion.”'®? Given that waves from storms are
one of the two primary drivers of shoreline erosion in Virginia (the other being rising sea
levels),'® this is not a risk that should be taken lightly.

waves during storms,

Decreased beach renourishment: Offshore mining can also exacerbate coastal erosion by
removing sand and other sediment that otherwise would renourish beaches and other coastal
areas—drawing down the coastal sediment “budget.” The coastal sediment budget is like a bank
account: “When more material is added than is removed, there is a surplus of sediment and the
shore builds seaward,” whereas “when more material is removed than is added, there is a
deficit.” '8

Virginia’s coastline is severely sediment starved, lacking any major river input. The area’s
sediment budget comes almost entirely from longshore drift (the process by which ocean waves
and currents move sand and sediment parallel to the coastline) and onshore transport of
additional sediment from offshore sediment reservoirs. As BOEM’s predecessor has recognized,
“[i]t is clear” that marine mining offshore of Virginia in waters as deep as 20 meters can
interrupt the longshore transport system.'®> Any marine mining at these depths therefore “must
take into account . . . the possibility of sediment transport.'® It is possible that mining at even
greater depths may also deplete Virginia’s sediment budget, as research indicates sediment
reservoirs further out on the continental shelf may also provide sands that nourish Atlantic
coastlines.'¥’

130 Jia-Lin Chen et al., Wave Generation, Dissipation, and Disequilibrium in an Embayment With Complex
Bathymetry, 123 J. of Geophysical Research: Oceans 7856 (Oct. 4, 2018), https://doi.org/10.1029/2018JC014381;
Peter Adams and Peter Ruggiero, Wave energy dissipation by intertidal sand waves on a mixed-sediment Beach,
Coastal Dynamics 2005: State of the Practice (Apr. 26, 2012), https://doi.org/10.1061/40855(214)18; U.S. Dep’t of
the Interior, Minerals Mgmt. Serv., Environmental Report—Use of Federal Offshore Sand Resources for Beach and
Coastal Restoration in New Jersey, Maryland, Delaware, and Virginia, (OCS Study MMS 99-0036) at 2-67 (1999),
https://perma.cc/86T3-P6ZE.

181 4 Brief Overview of the Mid-Atlantic Ocean: Characteristics, Trends, and Challenges, Regional Ocean
Assessment Work Group of the Mid-Atlantic Regional Planning Body (Apr. 30, 2015), https://perma.cc/GH9V-
ZWUH.

182 Michael Cruickshank et al., Marine Mining on the Outer Continental Shelf, U.S. Dep’t of the Interior, Minerals
Mgmt. Serv. (1987), https://perma.cc/W2NN-4AW9.

183 Va. Dep’t of Conservation and Recreation, Shoreline Erosion Advisory Service, https://perma.cc/US2K-ZWLV
(last visited July 14, 2026).

184 Robert A. Morton, An Overview of Coastal Land Loss: With Emphasis on the Southeastern United States (Open
File Report 03-337), U.S. Geological Survey, https://pubs.usgs.gov/of/2003/0f03-337/budget.html (last visited July
14, 2026).

185 Marine Mining Technologies and Mitigation Techniques, supra note 69, at 74.

186 Id.

187 J.W. Pierce, Sediment budget along a barrier island chain, 3 Sedimentary Geology 5 (Mar. 1969),
https://doi.org/10.1016/0037-0738(69)90012-8.
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2. Contamination from onshore processing

Odyssey Marine’s application confirms its intent to “transfer[] the full [run-of-mine] material
onshore for beneficiation and processing.” The environmental footprint of such onshore
processing would be significant, and would likely include large toxic and radioactive waste piles,
surface and groundwater pollution, and air pollution.

Toxic, radioactive waste piles: Land-based processing of heavy mineral sands and phosphorites
produces large amounts of radioactive and toxic solid wastes. Phosphorous processing is
particularly waste intensive. For every ton of phosphorous acid produced, the industry produces
five tons of a waste product called phosphogypsum. Phosphogypsum is radioactive and often
contains heavy metals and other toxic contaminants.'®® The industry typically piles this toxic
waste into giant piles call “gypstacks.” In Florida, where land-based phosphorous mining has
occurred for decades, roughly 1 billion tons of phosphogypsum are piled up around the state in
25 stacks, like the one depicted below.!® Some gypstacks cover up to 400 acres of land.'*° There
are over 70 gypstacks throughout the United States.!"!

-

D T

192

188 Gil Smart, Florida’s Phosphate Industry & Why it’s Harmful, Florida Sportsman (Sept. 26, 2021),
https://perma.cc/4KPD-GYGS.

139 Earth Resources Observation and Science Center, 4 stack of phosphogypsum in Florida, U.S. Geological Survey,
https://perma.cc/73C8-4R2]J.

190 Smart, supra note 188.

91U S. Env’t Protection Agency, TENORM: Fertilizer and Fertilizer Production Wastes (last updated Dec. 29,
2025), https://perma.cc/GEH3-ZLDH; Phosphate Mining, Center for Biological Diversity, https://perma.cc/K9F2-
3BF2 (last visited July 14, 2026).

192 Earth Resources Observation and Science Center, 4 stack of phosphogypsum in Florida, U.S. Geological Survey,
https://perma.cc/73C8-4R2]J.
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Monazite, another mineral Odyssey intends to mine, also typically contains radioactive materials,
including “uranium, thorium, and their radioactive progeny.”!** On-shore processing of monazite
can concentrate these radioactive materials, resulting in waste streams with potentially dangerous
levels of radiation.'**

Ground and surface water contamination: The processing of heavy mineral sands and
phosphates are water- and chemical-intensive processes that can cause significant ground and
surface water pollution. Radioactive materials can seep into local groundwater,'*> nutrient-rich
wastewater can cause lethal algal blooms known as “red tides,”'*® and heavy metals, chemicals

and other toxic constituents can contaminate local water bodies.'®’

Air pollution: The proposed onshore processing will also cause air pollution. Processing of
heavy mineral sands and phosphates can produce radioactive dust and radon gas, which can pose
health threats to workers and surrounding communities.'*® Transporting and processing heavy
mineral sands can release silica, heavy metals, dust, and other fine particulates into the air.'*’
And the industry’s use of fossil fuels causes significant greenhouse gas emissions and related air
pollution.?%

3. Salination of groundwater.

BOEM should evaluate whether the proposed mining could cause saltwater intrusion into the
North Atlantic Coastal Plain aquifer system, an important source of industrial and municipal

193 Osman Cesar Granada Galvis et al., Radium recovery from mining tailings: A comprehensive review of
techniques and applications, 293 J. Env’t Radioactivity 108010 (May 2026),
https://doi.org/10.1016/j.jenvrad.2026.108010; Bradley S. Van Gosen et al., Deposit model for heavy-mineral sands
in coastal environments, U.S. Geological Survey (2014), https://pubs.usgs.gov/publication/sir20105070L.

194 Mineral Sands, supra note 102.

195 Arpita Bisht & Joan Martinez-Alier, Coastal sand mining of heavy mineral sands: Contestations, resistance, and
ecological distribution conflicts at HMS extraction frontiers across the world, 27 J Industrial Ecology 238 (Dec. 27,
2022), https://doi.org/10.1111/jiec.13358; Radioactive Material From Fertilizer Production, supra note 102.

196 Smart, supra note 188.

197 B. Bincy et al., Investigation of Ti contamination and transport mechanisms in ferruginous soils: Impacts of
ilmenite and rutile processing and immobilization using clay amendments, 30 Groundwater for Sustainable
Development 101499 (Aug, 2025), https://doi.org/10.1016/j.gsd.2025.101499; What are the environmental impacts
of producing titanium alloy powder?, Metal Titanium (June 27, 2025), https://perma.cc/VEEM-Y7LY.

198 Mineral Sands, supra note 102; Kwang Pyo Kim et al., Characterization of Radioactive Aerosols in Florida
Phosphate Processing Facilities, 40 Aerosol Science and Technology 410 (2006),
https://doi.org/10.1080/02786820600643313.

199 Thomas M. Peters et al., Community Airborne Particulate Matter from Mining for Sand used as Hydraulic
Fracturing Proppant, 609 Science of The Total Environment 1475 (Dec. 31, 2017),
https://doi.org/10.1016/j.scitotenv.2017.08.006; Emilia Lie & Paolo Del Fabbro, Between a Rock and a Hard Place -
The Air Pollution Behind the Minerals and Metals We Need, Airgradient (May 11, 2026), https://perma.cc/7J2Y-
G477.

200 Mining/mineral production, International Carbon Registry, https://www.carbonregistry.com/sectors/mining-
mineral-production (last visited July 14, 2026).
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water throughout the mid-Atlantic.?’! The aquifer extends up to 55 miles into the outer-continent
shelf.2%? It is possible that dredging may breach confining layers above the aquifer, causing
seawater to infiltrate the aquifer.?%® The risk is heightened if mining overlaps with paleochannels
(submerged ancient riverbeds), which have been documented offshore the Delmarva
Peninsula,?** and which may be hydraulically connected to onshore aquifers.?®® If excavation
directly intersects a groundwater-bearing paleochannel, removal of the channel-fill material or
overlying confining sediments could alter local hydrogeologic conditions and increase the
hydraulic connectivity between offshore freshened groundwater and seawater, potentially
promoting localized salinization, modifying groundwater flow paths, or altering natural
submarine groundwater discharge.?°® The significance of the risk may also depend on the depth
of the mining operation.

D. Safety and security risks.

Beyond the many environmental and economic concerns, the proposed mining operation raises
serious safety and national security concerns, including conflict with active military and other
government operations, risk of encountering unexploded ordnances, and risk of cutting buried
communications cables. We depict key potential conflicts in the following figure and discuss
them in greater detail below.

201 Atlantic Coastal Plain Aquifer System, Pennsylvania State University, https://perma.cc/NY2N-2A8T (last visited
July 14, 2026).
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203 Willard S. Moore and Samantha B. Joyce, Saltwater Intrusion and Submarine Groundwater Discharge:
Acceleration of Biogeochemical Reactions in Changing Coastal Aquifers, 9 Frontiers 600710 (Apr. 7, 2021).
https://doi.org/10.3389/feart.2021.600710.

204 Laura L. Brothers et al., Seismic stratigraphic framework of the continental shelf offshore Delmarva, U.S.A.:
Implications for Mid-Atlantic Bight Evolution since the Pliocene, 428 Marine Geology 106287 (Oct. 2020),
https://doi.org/10.1016/j.margeo.2020.106287; Christoph Report, supra note 1, at 28-31.

205 Ann E. Mulligan, Rob L. Evans, & San Lizarralde, The role of paleochannels in groundwater/seawater
exchange, 335 J. of Hydrology 313 (Mar. 15, 2007), https://doi.org/10.1016/j.jhydrol.2006.11.025.

206 Christoph Report, supra note 1, at 30.
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Incompatibility with active military and other government uses: The area is home to the
largest concentration of naval operations in the world. The Navy conducts over 20,000 training
and testing activities in the area annually, including live-fire missile testing depicted below.?"’

207 Alyssa L. Randall et al., 4 Wind Energy Area Siting Analysis for the Central Atlantic Call Area, Nat’l Ctrs. for
Coastal Ocean Sci. (2023), https://perma.cc/ET7T-JACZ; US Navy’s Freedom-class LCS USS Milwaukee conducts
live-fire missile test, Naval Technology (May 17, 2018), https://perma.cc/SF5J-YSF4.
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208

In addition, the Air Force conducts extensive training and testing in the area, including air
combat training, low-altitude flight training, and live munitions training.??” The region is also
home to Wallops Flight Facility, a NASA rocket launch site that supports science missions for
NASA, NOAA, and other federal agencies.?'”

Given its extensive use of the area, the Department of Defense has previously identified nearly
all the proposed lease area as incompatible with other extractive uses on the outer-continental
shelf. Specifically, DoD has categorized an “estimated 94 percent of the waters off Virginia’s
coast .... as largely incompatible with offshore drilling due to longstanding military
operations.”?!! DoD also identified much of the lease area as being incompatible with offshore
wind energy.?'? NASA, too, has found that offshore wind development within the lease area
posed an “extreme risk” to its operations.?'* These operational and national security concerns
apply with equal or greater force to the proposed large-scale mining operation.

Seabed mining offshore Virginia may also increase the threat from foreign submarines and
unmanned undersea vehicles. As detailed above, seabed mining produces increased ocean

208 S Navy’s Freedom-class LCS USS Milwaukee conducts live-fire missile test, supra note 207.

209 Randall et al., supra note 207.

210 Nat’l Aeronautics and Space Admin., Wallops Flight Facility, https://perma.cc/96C2-ZFEX (last visited July 15,
2026).

U Maps Highlight Department of Defense Conflicts with Potential Offshore Drilling Activities in Atlantic Ocean,
Oceana, https://perma.cc/78AW-VB7W (last visited July 14, 2026); U.S. Dep’t of Defense, DoD Mission
Compeatibility Planning Assessment: BOEM 2017-2022 Outer Continental Shelf (OCS) Oil and Gas Leasing Draft
Proposed Program (Oct. 30, 2015), https://perma.cc/9FK6-7572.

212 Randall et al., supra note 207.
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turbidity and increases ambient noise. This turbidity and ambient noise may interfere with
underwater acoustics, potentially making the submerged vessels of foreign adversaries harder to
detect.?!

Risk from unexploded ordnances: In addition, as shown above, a broad swath of the proposed
lease area is formally designated as a “danger zone” containing “munitions and explosives of
concern.” This designation indicates the potential presence of unexploded ordnance, discarded
military munitions, or munitions constituents at concentrations high enough to pose an explosive
hazard.?"® Given the extensive presence of unexploded munitions within the lease area, the
proposed large-scale marine sand and phosphate mining operation would pose intolerably high
safety and ecological risks. In fact, a previous proposal to mine marine phosphates on the
California outer-continental shelf was abandoned following the “discovery of unexploded naval

missiles on the ocean floor.””?!®

Potential to cut submarine communications cables: According to the Mid-Atlantic Ocean
Data Portal (MARCO), dredging for sand and mineral resources is one of the activities that pose
the greatest risk to undersea cables in the mid-Atlantic.?!” Although the lease footprint largely
avoids major existing submarine cable systems, a Virginia Beach-based cable-landing station
recently announced the completion of cable bores for four new cables at its Virginia landing
site.?!® One of those cables is expected to connect to the publicly announced Confluence-1
subsea cable system, which connects the Eastern Seaboard from New Jersey to Florida.?!
Although the routes are not yet public, there is a strong possibility that the cables will intersect
the proposed lease area.

E. Risks to cultural resources.

Offshore mining off the coast of Virginia also has the “the potential to disturb submerged
cultural resources,”??° either through “direct destruction, burial or other changes in the

214 BOEM-2026-0100-1236.

215 Nat’l Oceanic and Atmosphere Admin., Office for Coastal Mgmt., Munitions and Explosives of Concern (last
updated June 30, 2025), https://perma.cc/SASM-T6NN.

216 CRS Report, supra note 9.

217 Submarine cables remain critical for overseas communications, Mid-Atlantic Ocean Data Portal,
https://perma.cc/VSX5-3XFP (last visited July 14, 2026); see also Dinghua Zhang et al., Submarine Cable Systems:
A Review of Installation, Monitoring, and Maintenance Processes and Technologies, 14 Processes 821 (2026),
https://doi.org/10.3390/pr14050821; Christoph Report, supra note 1, at 56-57.

218 Elizabeth Cooper, Globalinx grows bandwidth at subsea cable station, Virginia Business (June 29, 2025),
https://virginiabusiness.com/virginia-beach-digital-port-expansion/.

219 Niva Yadav, Globalinx to expand Virginia Beach CLS, Data Centre Dynamics (Jan. 18, 2025),
https://www.datacenterdynamics.com/en/news/globalinx-to-expand-virginia-beach-cls/.

220 4 Brief Overview of the Mid-Atlantic Ocean: Characteristics, Trends, and Challenges (DRAFT), at 22, Regional
Ocean Assessment Work Group of the Mid-Atlantic Regional Planning Body (Mar. 9, 2015), https://perma.cc/LPF5-
8535.
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environment.”??! These cultural resources include shipwrecks from the colonial period through
World War II, and pre-ice age Native American artifacts and other archaeological resources.???

Shipwrecks: There are more than 2,400 known shipwrecks located in the waters off the
Delmarva peninsula, from “mid-1600s galleons to 20th-century naval ships.”?** Many wrecks
have been identified within the lease area.?>* Among these is the wreckage of the Hattie Dunn,?
a three-masted sailing schooner sunk by a German submarine in 1918. The Hattie Dunn, depicted
below just before it was sunk, was the first vessel sunk by a foreign county in the United States’
territorial waters since 1812.%%6 Given its historical significance, the Hattie Dunn wreckage has
been suggested for inclusion in the National Historic Register.??’

5

sinkina (Hiaains 2014:148).

228

Another notable shipwreck lying in pieces within the lease area is the Francis E. Powell,?* an oil
tanker that was torpedoed and sunk by another German u-boat in World War I1.23° The bow of

221 Jouffray et al., supra note 56, at 19.

222 BOEM-2026-0100-0359.

223 Shipwrecks of Delmarva Map, National Geographic Maps (last visited July 14, 2026),
https://www.natgeomaps.com/re-shipwrecks-of-delmarva.

224 Marine Planner, Mid-Atlantic Ocean Data Portal, https:/perma.cc/6UGS-BJBM (last visited July 14, 2026).
225 Marine Planner, Mid-Atlantic Ocean Data Portal, https:/perma.cc/4WBS-TVNX (last visited July 14, 2026).
226 Vg Collaborative Archaeological Survey 34, Bureau of Ocean Energy Mgmt., https://perma.cc/FXP6-YNLT.
227 Id.

228 Va. Collaborative Archaeological Survey 37, Bureau of Ocean Energy Mgmt., https://perma.cc/FXP6-YNLT.
22 Marine Planner, Mid-Atlantic Ocean Data Portal, https://perma.cc/NYJ4-RRF4 (last visited July 15, 2026).
230 Nat’l Oceanic and Atmosphere Admin., Office of Nat’l Marine Sanctuaries, Screening Level Risk Assessment
Package Francis E. Powell (Mar. 2013), https://perma.cc/6F4H-SBWF.
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the Francis E. Powell may still contain oil or gasoline,?*! which could be released if disturbed by
a mining dredge. The Francis E. Powell wreckage “is of historic significance” and may also be
eligible for inclusion in the National Historic Register.>*

In addition, the remains of the HMS Terrible, a British warship sunk in 1781 during the
Revolutionary War, may also be located within the proposed lease area.”>* The HMS Terrible
and other sunken foreign military vessels in the area remain the property of the foreign
sovereigns that owned or operated them and are presumptively entitled foreign sovereign
immunity protections.”**

The proposed offshore mining would likely also disturb or destroy culturally important
shipwrecks that have not yet been identified. The waters offshore Virginia’s Eastern Shore have
seen heavy, continuous maritime traffic since the earliest days of English colonization, and the
area has seen direct military engagements in the Revolutionary War, War of 1812, and both
WWI and WWII. Accordingly, the waters are likely to contain wrecks and other artifacts “lost in
military conflict, foul weather, bloody mutinies, pirate raids, human error, treacherous shoals,

and a myriad of other events.”?%

Other cultural artifacts: The proposed mining operation could also destroy other important
archeological resources in the area.

Among these are Native American cultural artifacts in the area that pre-date the Ice Age. Prior to
the end of the last ice age, up to 80 miles of the Atlantic Continental Shelf was exposed land.?*
Paleoindian groups are believed to have inhabited the area during this time,**” and there is some
evidence that now-submerged portions of the Atlantic coast offshore the Chesapeake Bay may
have been occupied even before the Paleoindians arrived.?*® In addition, the seabed offshore the
Delmarva Peninsula has been shown to have ancient riverbeds called paleochannels,?* which

often contain pre-contact Native American cultural artifacts.?*°
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024-09429-z.

237 Del. Dep’t of Transp., Prehistoric Background, Phase II Archaeological Survey: State Route 1 and State Route
30/Cedar Creek Road (Aug. 2011), https://perma.cc/DS8EY-85GM; When Did People First Arrive in Maryland?,
Maryland Archeobotany, https://perma.cc/9AXU-UBYT (last visited July 15, 2026).

238 Tia Ghose, In Images: 4 Mastodon Skull and Tool from Chesapeake Bay, Live Science (Aug. 11, 2014),
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239 Brothers et al., supra note 204.

240 Jessica W. Cook Hale, Dylan S. Davis, & Matthew C. Sanger, Evaluating the Archaeological Efficacy of
Bathymetric LiDAR across Oceanographic Contexts: A Case Study from Apalachee Bay, Florida, 6 Heritage 928
(2023), https://doi.org/10.3390/heritage6020051.
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In addition, the proposed lease area is likely to contain artifacts from the sale of slaves in North
America. Slavery in British America began in Virginia in 1619,2*! and the slavery in the state
persisted until the civil war.?** Virginia ports were part of Middle Passage,?** and the waters
offshore of Virginia may contain remnants associated with this terrible commerce, including the

remains of African captives thrown overboard.?**

III.  These Risks Are Compounded By Odyssey Marine’s Tenuous Financial Condition,
Insufficient Experience, And History Of Confrontations With Regulators.

This proposal would not simply authorize another offshore resource project; it would initiate an
entirely new industrial activity on the OCS. Given the unprecedented nature of the proposal, we
believe Odyssey is particularly ill-equipped as a lease applicant. As explained below, it has
documented financial troubles, no experience with operating a commercial-scale mine, and a
history of confrontation with regulators, all of which call into question its capacity to safely and
responsibly operate the first commercial-scale seabed mining operation in the outer-continental
shelf.

A. Odyssey’s finances are precarious.

Odyssey’s financial condition raises serious questions about its ability to finance and operate the
proposed mining operation, as well as its ability to pay for any necessary environmental
monitoring and remediation. As Odyssey admitted in its latest annual SEC filing, it has
“experienced a loss from operations in every fiscal year since [its] inception except for the year
ended December 31, 2004.”%% Its losses in 2025, 2024, and 2023 were $12.4 million, $12.0
million, and $10 million, respectively.?*¢ The company’s operating losses and capital shortfalls
have caused its auditors to repeatedly “raise substantial doubt about [Odyssey’s] ability to
continue as a going concern,”?*” and Odyssey has admitted that it “may not become profitable

for the long term, or even for any quarter.”?*

Adding to these concerns, the company has repeatedly found “material weaknesses” in its own
internal financial reporting.>* While Odyssey claims it has “initiated and continue[s] to apply
remediation measures to address” these weaknesses, it “cannot assure that additional material
weaknesses in [its] internal control over financial reporting will not arise or be identified in the

241 Slavery in America, History (last updated Dec. 3, 2025), https://www history.com/articles/slavery.

242 John J. Zaborney, The Domestic Slave Trade in Virginia, Encyclopedia Virginia (last updated Aug. 26, 2024),
https://encyclopediavirginia.org/entries/slave-sales/.

243 Brendan Wolfe, Slave Ships, Encyclopedia Virginia, https://perma.cc/7M36-L396.

24 Delgado et al., supra note 236.

245 Odyssey Marine Exploration, Inc., Annual Report (Form 10-K) (Mar. 31, 2026), https://perma.cc/67QN-AMW3.
246 Id.; Odyssey Marine Exploration, Inc., Annual Report (Form 10-K) (filed Mar. 31, 2025),
https://perma.cc/CE7R-X4LS5.

247 Odyssey Marine Exploration, Inc., Annual Report, supra note 245; Odyssey Marine Exploration, Inc., Annual
Report (Form 10-K) (filed Mar. 31, 2025), https://perma.cc/CE7R-X4LS5.

248 Odyssey Marine Exploration, Inc., Annual Report, supra note 245.
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future.”**® One investor once argued Odyssey’s purpose was “to serve as a vehicle for [Odyssey]
insiders to live a life of glamor hunting the ocean while disappointed investors foot the bill”?>!
(though Odyssey disputed this characterization and threatened litigation).?>>

Odyssey recently disclosed its intent to merge into another company, American Ocean Minerals
Corporation.?>* However, the proposed merger is currently being investigated by class-action
law firms for potential class-action lawsuits regarding possible securities and fiduciary duty
violations,?** and the merger would require the spinoff of Odyssey’s Mexican phosphate mining
business and multiple other contingencies.?>> As of mid-August 2026, Odyssey’s stock was
trading below $0.90 a share.?*¢

B. Odyssey has no experience with operating a commercial-scale mine.

Although Odyssey describes itself as a leader in ocean exploration and marine resource
development, it was founded in 1994 as a shipwreck exploration and salvage company, building
its business on locating and recovering artifacts and cargo from historic shipwrecks rather than
development or operating commercial mineral extraction projects.”>’” While Odyssey has since
attempted to reposition itself as a marine mineral developer, its own SEC filings state that none
of its mineral projects had advanced beyond the exploration stage as of the end of 2025, with no
mineral reserves, no commercial production, and no operating mining properties reported.?*® To
the best of our knowledge, Odyssey has never operated a commercial seabed mine anywhere in
the world.

Odyssey’s lease request indicates its proposal remains conceptual rather than operational.
Odyssey has not identified the equipment that would recover the mineral resources, explained

230 Odyssey Marine Exploration, Inc., Annual Report, supra note 245.

25! Laura Paddison, How a US Mining Firm Sued Mexico for Billions — for Trying to Protect Its Own Seabed,
Guardian (Jan. 31, 2024, 6:00 AM), https://perma.cc/BNN2-9UKS; see Ryan Morris, Meson Capital Partners -
Odyssey Marine Exploration, https://perma.cc/BSKJ-CJAM (last accessed on July 15, 2026).
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Corporation is Fair to its Public Shareholders, PR News Wire (Apr. 8, 2026), https://perma.cc/USW5-9BSK.
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how that equipment would function under site-specific conditions, or demonstrated that the
necessary technology currently exists and is available for commercial deployment. Although
BOEM’s RFI area spans water depths ranging from approximately 30 to 410 feet, neither
Odyssey nor BOEM identifies where within that range the target mineral deposits occur, making
it impossible to evaluate whether the yet-to-be-selected mining system could even access the
resource. >’

C. Odyssey has a history of confrontations with regulators.

Going back to its days as a shipwreck exploration and salvage company, Odyssey has a record of
antagonistic relationships with government regulators. In 2007, Odyssey asked Spain for
permission to explore the seabed south of Cape Saint Mary, Portugal and to recover any Spanish
treasure discovered.?® When Spain declined its request Odyssey proceeded anyway, undertaking
both the unauthorized recovery and the “furtive removal” to central Florida of more than $600
million in silver specie from the wreck of the Spanish naval vessel Nuestra Sefiora de las
Mercedes, which was sunk during a battle with British forces in 1804.2°! When Spain objected to
Odyssey’s actions, the company engaged in what a Federal District judge described as a “bad
faith denial and feigned ignorance of the existence and identity of Spain’s Mercedes and her
cargo of silver.”?? In 2011, U.S. federal courts ruled for Spain, forcing Odyssey to return the
treasure.?®> A judge also sanctioned the company, ordering it to pay Spain more than $1 million
for its “continuous, core campaign of bad faith, deception, and deflection that pervaded this
litigation from the start.”?%*

Odyssey’s only mining venture also devolved into acrimonious litigation. In 2012, Odyssey’s
Mexican subsidiary ExO secured several concessions for an offshore phosphate mining project in
the Gulf of Ulloa off the coast of the Baja California Peninsula.?$®> Odyssey’s proposed project
raised significant concerns about how this untested form of mining would impact the region’s
rich biodiversity and fishing economy. The Gulf of Ulloa is “a rich coastal marine ecosystem”
that serves as a “breeding area for gray whales and home to many endangered species, including

2¥Bureau of Ocean Energy Mgmt., BOEM Initiates Process for Potential Mineral Lease Sale Offshore Virginia
(Dec. 12, 2025), https://perma.cc/8LXX-VLTS; BOEM Opens Comment on Virginia Seabed Mineral Leasing, Env’t
Energy Leader (June 23, 2026), https://perma.cc/CPT4-SA8V.

260 Odyssey Marine Expl., Inc. v. Unidentified Shipwrecked Vessel, 979 F. Supp. 2d 1270, 1271 (M.D. Fla. 2013).
261 Id. at 1271-72.

262 Id. at 1278.

263 Odyssey Marine Expl., Inc. v. Unidentified Shipwrecked Vessel, 657 F.3d 1159, 1184 (11th Cir. 2011); Odyssey
Marine Expl., Inc. v. Unidentified Shipwrecked Vessel, No. 8:07-CV-614-T-23MAP, 2012 WL 641950, at *1 (M.D.
Fla. Feb. 17, 2012).

264 Odyssey Marine Expl., 979 F. Supp. 2d at 1278.

265 Mihnzou Yannick Kouassi, Mexico loses a seabed-mining dispute to a third-party funded claimant, Investment
Treaty News (April 30, 2025), https://www.iisd.org/itn/2025/04/30/mexico-loses-seabed-mining-dispute-mihnzou-
yannick-kouassi/.
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loggerhead sea turtles.”?%® The project also completely overlapped with local fishing
concessions.?®” As local concern grew, Odyssey filed a criminal complaint against a journalist
and a local fisherman who opposed the project.?*® Ultimately no charges were brought, though
the stress led the journalist to “all but abandon journalism for years.”?%

In 2018, the Secretariat of Environment and Natural Resources denied Odyssey’s environmental
impact statement, the first step in the environmental impact assessment process, a mandatory
procedure under Mexican law.?’° In response, Odyssey invoked the North American Free Trade
Agreement’s (NAFTA) Investor State Dispute Settlement provisions and sought billions of
dollars in damages for lost future profits.?’! In 2024, a divided decision by a panel of arbitrators
from the International Centre for Settlement of Investment Disputes awarded Odyssey $37.1
million.?”? Mexico has indicated that it will appeal the decision.?”?

IV.  Any Possible Public Benefits Of The Proposal Are Speculative And Do Not
Outweigh The Profound Risks.

Not only does the application downplay the risks of large-scale seabed mining, it also overstates
the potential public benefits. As discussed below, safer and more efficient alternatives, including
waste stream recycling, exist that avoid the risks of seabed mining. Further, Odyssey’s claims
that mining would generate a valuable supply of beach nourishment sand as a byproduct are
speculative and overstated. Instead, the primary benefit is potential profit to a private company,
which would come at substantial risk to a public resource.

A. Safer, less expensive, and more efficient alternatives exist to recover critical
minerals.

Given the environmental risks of seabed mining and the existing terrestrial supply of target
minerals, moving forward with leasing would pose an unjustified and unnecessary risk. Recent
analyses show that heavy mineral sands on Virginia’s outer continental shelf consist primarily of

ilmenite, with lesser amounts of leucoxene, rutile, and zircon and trace amounts of monazite.>’*

266 Jen Moore, Ellen Moore & Carla Garcia Zendejas, Third-Party Funder Is the Only Winner in Odyssey Marine
Exploration’s Suit Against Mexico, Ctr. for Int’l Envtl. L. (Oct. 21, 2024), https://www.ciel.org/third-party-funder-
is-the-only-winner-in-odyssey-marine-explorations-suit-against-mexico/.
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[lmenite, rutile, and leucoxene are titanium-bearing minerals. Titanium is typically used in two
forms: titanium dioxide pigment and titanium metal. [Imenite, the primary mining target, is used
almost exclusively to produce the pigment form for paint, paper, and plastics — not for aerospace,
defense, or medical uses. Although rutile and leucoxene can be used to produce welding-rod
coatings or titanium sponge metal, they too are primarily used in pigment, with “more than 95%
of titanium mineral concentrates consumed by domestic TiO2 pigment producers.”?’> Given the
relative concentration of ilmenite in Virginia’s heavy mineral sands, it is unlikely that any
titanium-bearing mineral sands mined off Virginia would be used to produce titanium metal.

The need for non-titanium target minerals does not justify industrial-scale seabed mining
operations either. Zircon is primarily used in ceramics and foundry sand,?’® and phosphate rock
is typically used to manufacture fertilizer.?’” Monazite can yield rare earth elements, but contains
radioactive thorium that complicates processing.?’® Each of these minerals is available
domestically at established terrestrial mines,?’ likely with significantly lower costs. Economic
analyses show that marine mining is considerably more expensive than its onshore equivalent.?

In addition, expanding research and investment in recycling, improving material recovery
technologies, and strengthening circular supply chains can reduce pressure to develop new
sources while creating domestic supplies that are more efficient and less environmentally
damaging. Zircon is increasingly being processed from existing heavy mineral sand mine
tailings.?®! In addition, emerging research shows that significant opportunities exist to recover
rare earth elements from other existing waste streams,?*? including electronic waste and
industrial materials that have already been extracted. Similarly, early progress in phosphorus
recycling offers promise as an alternative to supplement supply while mitigating the

environmental impacts of phosphate mining, processing, and use.?*?

B. Large-scale beneficial reuse is speculative and likely infeasible.

Odyssey claims, without evidence, that mining tailings could be beneficially reused for beach
nourishment purposes. As an initial matter, as explained above, there is a serious risk that the
offshore mining proposal could cause shoreline erosion that would swamp any possible benefit

275 U.S. Geological Survey, Mineral Commodity Summaries 2026 198, (May 2026),
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from beneficial reuse of mining tailings. The result would be a profound (and disastrous)

“irony”: “the very act of removal of sand from offshore banks to re-nourish nearby beaches may
lead eventually to erosion of the same beaches.”?%

Moreover, Odyssey’s claim that mining tailings could be beneficially reused is unsupported and
doubtful. To support a nourishment project, borrow sand must be similar in grain size
distribution, color, and mineral composition to native sand.?®> Borrow sand that is finer than the
native material tends to erode more quickly under wave action and can increase turbidity,
harming nearshore habitats, while sand that is coarser can alter beach slope, sediment
permeability, and the suitability of the beach for nesting species such as sea turtles. Incompatible
borrow sand may also degrade coastal aesthetics and interfere with recreational uses.

Color compatibility is also important. The removal of opaque heavy mineral sands can disrupt
habitat conditions and change the beach temperature, impacting nesting patterns, microhabitats,
and feeding grounds of wildlife.?%® For example, cooler sand temperatures resulting from less
heat absorption can trigger the development of more male sea turtle hatchlings.?®’ Similarly, the
removal of dark sand grains can impact the ability of crustaceans and insects to camouflage
themselves, indirectly impacting the coastal ecosystems and habitat.?%®

These sediment compatibility requirements can substantially limit the large-scale use of dredged
sands, as seen in existing nourishment projects. In May 2025, for example, the City of Virginia
Beach attempted to take advantage of dredged sand from the deepening of the Atlantic Ocean
Channel. But the Army Corps of Engineers halted the project shortly after it began after
determining the dredged sand was too fine and not “beach quality.”?%

Beyond compatibility concerns, transport costs would likely limit the widespread reuse of
mining tailings. Overland trucking or barging is often cost prohibitive for projects outside nearby
beaches, which would limit the ability to use mining tailings for nourishment projects in New
Jersey and other nourishment-intensive states. Further, the privatization of sand resources may
generate additional materials costs for nourishment projects. Currently, Section 8 of OCSLA
allows BOEM to negotiate the right to use offshore sand for qualifying shore protection projects
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with no direct or indirect fees.?*® Under this noncompetitive leasing framework, federal, state,
and local agencies pay only for dredging, transport, and construction costs, rather than paying for
the sand itself. If offshore sand resources were privatized through OCSLA’s competitive leasing
framework, leaseholders may charge agencies for sand resources, generating higher, not lower,
costs.

C. Proceeding with a lease sale before understanding the environmental risks of
mining poses financial risks.

Leasing also presents financial risk. OCSLA authorizes the cancellation of a lease upon a
determination that continued activity under the lease “would probably cause serious harm or
damage to life (including fish and other aquatic life)” or to “the marine, coastal, or human
environment.”?°! But upon cancellation, the lessee is entitled to compensation at taxpayer

expense.?%?

V. BOEM Must Fully Comply with All Applicable Federal Environmental Laws And
Conduct Additional Research Before Taking Further Action.

Should BOEM choose to proceed with leasing the RFI area for seabed mining operations, the
agency must comply with federal law including, but not limited to, the Outer Continental Shelf
Lands Act (“OCSLA”), Coastal Zone Management Act (“CZMA”), Endangered Species Act
(“ESA”), Magnuson-Stevens Act (“MSA”), Marine Mammal Protection Act (“MMPA”), and
National Environmental Policy Act (“NEPA”). As part of its compliance with these statutory
requirements, BOEM must also conduct extensive additional study and allow further public
comment on the impacts of leasing before taking further action.

A. Outer Continental Shelf Lands Act

First and foremost, BOEM must comply with the Outer Continental Shelf Lands Act (“OCSLA”)
when issuing mining leases on the outer continental shelf (“OCS”) by studying and considering
environmental impacts and accepting local input.

Before offering any new area for leasing, Interior must conduct a study of that area to establish
the necessary information for assessing and managing impacts of mineral development on the
human, marine, and coastal environments of the OCS and affected coastal areas.?”® This study
must be designed to predict the effects that offshore development will have on the OCS and
coastal areas, as well as the effects of chronic low level pollution, the introduction of drill
cuttings or drilling muds, and the laying of pipe to serve offshore production on marine flora and

29 Bureau of Ocean Energy Mgmt., Non-Energy Marine Minerals Legal Framework, https://perma.cc/Z98Y-2QQC
(last visited July 13, 2026).

2143 U.S.C. § 1334(a)(2)(A)(1)-(ii).

22 Id. § 1334(a)(2)(C); 30 C.F.R. § 581.47(d).

2343 U.S.C. § 1346(a)(1).
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fauna.?’* Any available relevant environmental information must be considered in developing
appropriate regulations and lease conditions and issuing operating orders,?** so that leasing and
development is carried out “subject to environmental safeguards”?°° to prevent and minimize
damage to the environment and risks to health and safety.?*’

BOEM must also accept recommendations from governors of affected states and executives of
affected local governments concerning the size, time, or proposed location of a lease sale.?”®
Indeed, affected states and local governments are “entitled to an opportunity to participate” in
OCS mineral exploration policy and planning decisions, given the “significant impacts” such

decisions can have on coastal states.?”’

B. Coastal Zone Management Act

BOEM may not proceed with leasing in the RFI area without first submitting a consistency
determination to all potentially affected states to ensure that seabed mining would be consistent
with their state coastal policies.

Under the CZMA, federal actions that affect uses or resources of a state’s coastal zone must, “to
the maximum extent practicable,” be consistent with enforceable policies of approved state
coastal management plans.*? That is, federal actions must be “fully consistent with the
enforceable policies of management programs unless full consistency is prohibited by existing
law.”3°! As such, federal agencies or project applicants must submit consistency determinations
to affected states certifying that their proposed action is consistent with state policies—and
affected states may review those determinations, either accepting or rejecting their findings.3%?

CZMA implementing regulations define covered effects (which trigger consistency review)
broadly to encompass “any reasonably foreseeable effect on any coastal use or resource resulting
from a . . . federal license or permit activity,” including both direct effects and indirect effects
that are later in time, farther removed in distance, or incremental in impact.**® Coastal uses and
resources likewise have expansive definitions. Coastal uses extend to “access, recreation, fishing,
historic or cultural preservation, development, hazards management, marinas and floodplain
management, scenic and aesthetic enjoyment, and resource creation or restoration projects.”3%

Coastal resources include, but are not limited to, tidal and nontidal wetlands, ocean waters,

24 Id. § 1346(a)(3).

25 Id. § 1346(d).

2% Id. § 1332(3).

27 Id. § 1332(6).

28 1d. § 1345(a).

29 Id. § 1332(4).
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302 See, e.g., id. §§ 930.36, 930.41, 930.43 (outlining the consistency review process for federal agency activities,
including lease sales); id. §§ 930.77-930.79 (same, for OCS exploration, production, and development activities).
33 1d. § 930.11(g).
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estuaries, rivers, streams, lakes, aquifers, submerged aquatic vegetation, land, plants, minerals,
fish, shellfish, invertebrates, amphibians, birds, mammals, and reptiles.3%

There is little question that leasing in the RFI area would affect surrounding states’ coastal uses
and resources.>*® The RFI area abuts the three-nautical-mile border off the coast of Virginia for
much of its Atlantic coastline on the Delmarva peninsula, and it extends northward near the
Maryland-Virginia border.>*” With little—or no—buffer between the RFI area and the
Maryland/Virginia coastal zones, a wide variety of detrimental effects could bleed out from the
OCS to impair state waters and wildlife, as well as any state uses that depend upon them. Such
effects would likely be significant. As laid out above, the coastal zones in this region contain a
rich array of resources, ranging from imperiled wildlife and commercially important fisheries to
the Chesapeake Bay, Assateague Island National Seashore, and multiple national wildlife
refuges. They support a variety of coastal uses, including fishing, tourism, and boating. The
destructive nature of dredging and attendant increases in vessel traffic and ocean noise threaten
the integrity these coastal uses and resources.

The Virginia Marine Resources Commission and the Maryland Department of Natural Resources
highlighted these and other concerns in comments to BOEM. The Virginia Marine Resources
Commission voiced “critical concerns about the scope of work considering mining leases
adjacent to state waters, which could impact important finfish, crab, or shellfish resources.
The Maryland Department of Resources noted that “[i]mpacts to Maryland would be both
economic and biological” and expressed particular concerns about inshore migratory species
moving along the coast and into and out of the Chesapeake Bay.>*’ To ensure that these coastal
resources and uses are properly preserved and protected, BOEM must prepare a consistency
determination for review by Virginia, Maryland, and any other affected state.

9308

C. Endangered Species Act

Any lease sales in the RFI area would be subject to the ESA section 7 consultation requirement.
To avoid jeopardizing the continued existence of endangered or threatened species or destroying
or adversely modifying their critical habitat, all federal agencies are required to consult with the
appropriate federal wildlife agency—either FWS and/or NMFS—on any agency “action” that
“may affect” listed species or designated critical habitat under section 7(a)(2).3!°

Agency “action” is defined broadly to encompass ““all activities or programs of any kind
authorized, funded, or carried out, in whole or in part, by Federal agencies™!! that involve

305 [d

306 See 16 U.S.C. § 1453(1) (defining “coastal zone”).
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31050 C.F.R. § 402.14(a); accord W. Watersheds, 632 F.3d at 495; see also 16 U.S.C. § 1536(a)(2).
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“discretionary Federal involvement or control.”*'? This includes “the granting of . . . leases,” as
well as “actions directly or indirectly causing modifications to the land, water, or air.”*!3 Seabed
mining lease sales in the RFI area would qualify.

So too would seabed mining leasing meet the “may affect” threshold. “‘May affect’ purposefully
sets a low bar: ‘Any possible effect, whether beneficial, benign, adverse or of an undetermined
character, triggers the formal consultation requirement.’”*'* “Only if an agency determines that
its action will have no effect on listed species or critical habitat can it dispense with
consultation.”*!> The RFI area is home to more than 20 ESA-listed species, and allowing seabed
mining within the RFI area would only further imperil this vulnerable wildlife, as discussed at
length above.?!®

Given the innumerable potential risks to ESA-listed species from seabed mining, any
determination that leasing would have “no effect” on them would be arbitrary and capricious.
BOEM must engage in section 7 consultation with FWS and NMFS to ensure that any lease sale
it holds in the RFI area is not “likely to jeopardize the continued existence” of any listed species

“or result in the destruction or adverse modification” of its critical habitat.?!”

D. Magnuson-Stevens Act

BOEM must also consult with NMFS regarding fisheries, as mineral leasing in the RFI area
“may adversely affect” Essential Fish Habitat designated under the MSA. The RFI area contains
Essential Fish Habitat for more than 40 species, including black seabass, spiny dogfish,
yellowfin tuna, Atlantic herring, ocean quahog, and multiple species of flounder, sharks, and
squid.>'® Odyssey’s proposed mining operation would pose a variety of risks to this habitat—
from the destruction of benthic habitat to sediment suspension and noise pollution.*!’ Engaging
in MSA consultation with NMFS will ensure that BOEM receives, and can implement,
recommendations for avoiding, minimizing, mitigating, or offsetting these adverse effects.
Such mitigation measures are particularly important given the presence of Habitat Areas of

320

Particular Concern within the RFI area.

312 14§ 402.03.

313 14, § 402.02.

314 Growth Energy v. Env’t Prot. Agency, 5 F.4th 1,30 (D.C. Cir. 2021) (quoting Interagency Cooperation—
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E. Marine Mammal Protection Act

BOEM must further ensure that any leasing complies with the MMPA. The MMPA prohibits the
“take” of marine mammals—i.e., harassing, hunting, capturing, or killing them, or attempting to
do so—unless first authorized by the Secretary of Commerce through the issuance of either an
“incidental take” permit (“ITP”) or an “incidental harassment” authorization (“IHA”).**! Many
marine mammals, including the critically endangered North Atlantic right whale, occur in and
around the RFT area. Odyssey’s proposed seabed mining poses significant risks to these marine
mammals, which, if realized, would amount to “take” under the MMPA.3?? If BOEM chooses to
move forward with leasing the RFI area, the agency must work with NMFS to ensure that no
lease issues without an ITP and/or IHA in place.

F. National Environmental Policy Act

Any further progress toward leasing in the RFI area must also be fully compliant with NEPA. To
abide by NEPA’s mandates, BOEM must prepare a timely, thorough, and scientifically rigorous

environmental impact statement (“EIS”’) and allow for public participation and input without the
use of alternative arrangements.

1. Preparation of an EIS is required prior to leasing.

BOEM must prepare a final EIS before holding any lease sales in the RFI area. NEPA requires
that federal agencies prepare an EIS for “major Federal actions significantly affecting the quality
of the human environment.”*** A seabed mining lease sale—particularly in an area that has been
previously untouched by seabed mining, offshore oil and gas development, or offshore wind—
would rise to this level of environmental significance. OCSLA’s independent environmental
analysis mandate does not absolve BOEM of its NEPA obligations; rather, “it is well established
that NEPA’s requirements apply of their own force to each stage of the OCSLA regulatory

process,” including lease sales.>?*

Moreover, because an EIS is “a decision-making tool intended to ‘insure that environmental
amenities and values may be given appropriate consideration in decision[-]making’ . . . the
appropriate time for preparing an EIS is prior to a decision, when the decisionmaker retains a
maximum range of options.”*** In other words, an EIS must be complete before BOEM makes

32116 U.S.C. § 1371(a); id. § 1362(13) (defining “take”); id. § 1362(18) (defining “harassment”); 50 C.F.R. §
216.107.

322 See, e.g., supra Part ILB.1 (discussing risks to marine mammals).

32342 U.S.C. § 4332(C); see also id. § 4336(a) (describing agency actions for which the preparation of an
environmental document is not required under NEPA).

324 Ctr. for Biological Diversity v. Zinke, 260 F. Supp. 3d 11, 18 (D.D.C. 2017); see also Vill. of False Pass v. Clark,
733 F.2d 605, 609 (9th Cir. 1984) (finding, with regard to offshore oil and gas leasing, that OCSLA “requires
preparation of a full environmental impact statement” and, at the lease sale stage, “implies this review must meet
NEPA standards™).

325 Sierra Club v. Peterson, 717 F.2d 1409, 1414 (D.C. Cir. 1983) (quoting 42 U.S.C. § 4332(2)(B)) (ellipses
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50



any “irreversible and irretrievable” commitment of resources.**® Such a commitment would
occur if offshore seabed mining leases are issued. That is because, among other things, a lease
would preclude other competing uses such as offshore wind development®?” and noncompetitive
sand and gravel leases, and because OSCLA requires that lessees must be compensated, at
taxpayers’ expense, for any lease cancellation.’?® BOEM therefore cannot issue any leases in the
RFT area until it has fulfilled all NEPA obligations.

2. Public participation is NEPA review is critical.

Public participation is fundamental to NEPA review, due in no small part to the public’s ability
to bring needed attention to potential use conflicts and harm to important resources. This is by
design; NEPA’s EIS requirement is intended “to ensure both that an agency has information to
make its decision and that the public receives information so it might also play a role in the
decision[-Jmaking process.”** As a result, receiving input “from as many affected and interested
parties as possible is an important part of preparing an EIS.”3*° It is therefore critical that BOEM
not only invites ample public input on any environmental analysis of proposed lease sales in the
RFT area but also structures public comment opportunities to allow for considered and thoughtful
feedback from a broad cross-section of affected and interested persons on the complex issues
involved in seabed mining.

Allowing for ample participation requires, at minimum, following standard NEPA procedures,
rather than fast-tracking review under Interior’s “Alternative Arrangements for Compliance with
the National Environmental Policy Act amid the National Energy Emergency” (Alternative
Arrangements).**! The Alternative Arrangements unlawfully attempt to circumvent NEPA and
shut the public out of approval processes by truncating timeframes for review and eliminating
opportunities for public comment.

G. Clean Water Act

BOEM must also comply with the Clean Water Act,**> which prohibits the discharge of

pollutants into the ocean without a permit.>*> EPA may not issue a permit for a discharge that

“will cause unreasonable degradation of the marine environment.”34

326 [
327 See Christoph Report, supra note 1, at 54-56.

2843 U.S.C. § 1334(a)-(c).

32 Dep’t of Transp. v. Pub. Citizen, 541 U.S. 752, 754 (2004) (emphasis added).

30 What Is The Environmental Impact Statement (EIS) Process?, BOEM (emphasis added), https://perma.cc/G763-
HSHM (last visited Feb. 23, 2026).

31U.S. Dep’t of the Interior, Alternative Arrangements for NEPA Compliance (2025), https://perma.cc/VDC5-
TDXE.

3233 U.S.C. § 1251 et seq.; id. § 1311(a), 1342(a) (prohibiting any person from discharging pollutants in the ocean
without a permit); id. § 1343 (requiring EPA to establish criteria for ocean discharges to protect water quality).
334§ 1311(a); id. § 1342(a).

3414, § 125.123(b).
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H. National Historic Preservation Act and Sunken Military Craft Act

BOEM must also comply with the National Historic Preservation Act, which requires federal
agencies to “take into account the effects of their undertakings” on historic resources*® and to
consult with the state historic preservation officer, Indigenous tribes, local governments, and
individuals who have an interest in the property.**® To comply with Section 106 of the Act, the
federal agency must first identify the historic properties®*” and then assess whether their project
will result in adverse effects to that property.®*® As addressed above, the proposed lease area
contains numerous known and potential submerged cultural resources, and these should be taken
into account before moving forward with any leasing decisions. Similarly, BOEM must comply
with the Sunken Military Craft Act,*° which protects from disturbance all sunken U.S. military
craft, as well as foreign military craft that lie within U.S. waters.

I. Addressing Data Gaps

To fully comply with its obligations under these laws, BOEM must comprehensively evaluate all
risks identified in Section II, conduct extensive additional research, and allow further public
comment periods to fully understand the potential effects of the proposed mining operation.
Among other things, BOEM should further study:

- Sediment composition in the lease area, to understand the potential for toxic
contamination;

- Extent and trajectory of turbidity plumes;

- Risk of salination of groundwater aquifers;

- Underwater archaeological resources present in the lease area;

- Risk of cumulative or synergistic effects from mining-related stressors on marine
wildlife, including endangered and protected species, and habitat;

- Risks to economically important fisheries;

- Indirect and cumulative impacts of mining-related sedimentation, noise, and benthic
disturbance on Chesapeake Bay fisheries, ESA-listed species, offshore-dependent food
webs, and the substantial federal, state, and local investment in Bay restoration;

- Whether mining activities would adversely affect the region’s wildlife refuges, including
wildlife populations, migratory pathways, and the conservation purposes for which
Congress established them;

- Risks offshore mining poses to Assateague Island National Seashore;

- Interactions between climate change and offshore mineral extraction, including impact of
climate change on species distribution and migration;

3536 C.F.R. § 800.1(a).
336 14, § 800.2(c).

37 1d. § 800.4(b).

38 14, § 800.5.

3910 U.S.C. § 113 et seq.
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Risks that offshore mining will deplete onshore communities’ coastal sediment budget,
subject communities to more damaging waves, or otherwise cause coastal erosion and
related harms;

Impact of offshore mining on recovery trajectories following major storm events

Risk associated with habitat fragmentation, particularly where mining overlaps surf-clam
or sea-scallop grounds, hardbottom habitats, artificial reefs, spawning or nursery areas, or
paleochannel systems that function as ecological or hydrogeologic corridors

Impact to existing scientific research and monitoring programs through sediment
disturbance, changes in seabed morphology, or restricted access to research stations; and
Potential navigational conflicts with commercial shipping and other offshore users.

Conclusion

For these reasons, we urge BOEM to discontinue the leasing process for hard-mineral mining
offshore Virginia. If BOEM chooses to proceed, however, it must comply with all applicable
laws, conduct extensive additional research to fully understand the impacts of this novel mining
operation, and continue to engage the public.

Sincerely,
Zachary J. Hennessee Stephanie Altman
Southern Environmental Law Center Defenders of Wildlife
Staff Attorney Senior Energy & Biodiversity Policy Specialist
Megan Huynh Emma C. Wellbaum
Southern Environmental Law Center Defenders of Wildlife
Wetlands and Coasts Program Leader Energy & Biodiversity Policy Specialist
Jonathan Gendzier Victoria Molyneaux
Southern Environmental Law Center Defenders of Wildlife
Senior Attorney Staff Attorney

Joseph M. Manning
Defenders of Wildlife
Staff Attorney
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