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Introduction

The continued increase in Sargassum Inundation Events (SIEs) in the U.S. Atlantic and
Caribbean has prompted response actions from states and territories in the ocean and on land
to divert, collect, and remove accumulated algal material. According to satellite observations
from the University of South Florida’s Optical Oceanography Laboratory, large volumes of
Sargassum are frequently concentrated around Caribbean islands during the Sargassum
season.

In this guide, we discuss various strategies for managing SIEs in the water and on land and
describe the general regulatory framework, particularly federal requirements that apply across
jurisdictions. The location of Sargassum management activities landward or seaward of the
mean high-water line often determines the extent of federal jurisdiction, as well as appropriate
state/territorial and local requirements. As part of the description of the regulatory requirements
for strategies for managing Sargassum in the water and on land, we present examples of
actions that have been completed or are on-going in Florida, Puerto Rico, and the U.S. Virgin
Islands (USVI). Ledn-Pérez et al. (2024) provides an overview of the regulations applicable to
Sargassum management in Puerto Rico and, to some degree, the USVI and additional



information regarding state/territorial and local requirements are included in some of the
examples of applications of different strategies.

Regulatory Framework

The U.S. Army Corps of Engineers (USACE) regulates activities in waters of the U.S. through a
permit program based primarily on two federal laws: the Rivers and Harbors Act (RHA) and the
Clean Water Act (CWA). Under Section 10 of the RHA, a USACE permit is required for
structures or work in or affecting navigable waters of the U.S. (33 U.S.C. 403; “Section 10”).
Navigable waters of the U.S. are defined as those waters subject to the ebb and flow of the tide
and/or are presently used, or have been used in the past, or may be susceptible for use to
transport interstate or foreign commerce (33 C.F.R. § 329.4). Under Section 10, the landward
limit of USACE'’s jurisdiction is defined by the mean high-water line (MHWL) meaning the
portions of wetlands subject to inundation by mean high waters are considered ‘navigable in
law’ (33 C.F.R. 329.12(b)). Under Section 404 of the CWA, a USACE permit is required for
discharges of dredged or fill material into all waters of the U.S., including wetlands, streams,
lakes, and marine waters (33 U.S.C. 1344, “Section 404”). Under Section 404 of the CWA, the
landward limit of USACE jurisdiction is defined by the high tide line in tidal waters and the
ordinary high-water mark in non-tidal waters (33 C.F.R. § 328.4).

Section 307 of the Coastal Zone Management Act (CZMA) requires that federal actions (e.g.,
the issuance of a permit) that have reasonably foreseeable effects on any coastal use or natural
resource in the coastal zone be consistent with the enforceable policies of a state/territorial
coastal zone management agency’s federally approved coastal management program.
Applicants seeking authorization under a USACE Regulatory permit for activities located within
the coastal zone or that will affect land or water resources of the state or territory’s coastal zone
must demonstrate compliance with Section 307 of the CZMA.

Section 106 of the National Historic Preservation Act of 1966 (NHPA) requires federal agencies
to consider the effects on historic properties of projects they carry out, assist, fund, permit,
license, or approve in accordance with regulations at 36 CFR 800: Protection of Historic
Properties and CFR 325, Appendix C (which provides for how the USACE will meet Section 106
responsibilities). The USACE must take into account the effects of any permitted action to
historic properties, which includes archaeological resources on the surface or below ground, as
well as historic buildings and structures that are listed in, or eligible for listing in the National
Register of Historic Places (NRHP).

The USACE does not regulate the discharge of fill material landward of the high tide line (CWA
Section 404) unless work will take place in jurisdictional wetlands or work/structures landward of
the mean high-water line (RHA Section 10). Many Sargassum removal activities take place
waterward of the high tide line along shorelines. If structures are being placed on the land or
work is being conducted on the land that is associated with a regulated activity in the water, the
USACE considers the effects of the land-based structures and/or work when evaluating the
permit application in addition to the effects of associated in-water activities.



To date, the USACE has not regulated the manual removal of Sargassum from the intertidal
zone using equipment such as rakes and wheelbarrows. To be regulated under Section 404, the
work would need to result in a discharge of dredged or fill material. If only vegetated matter is
being removed and not any substrate, manual removal of Sargassum does not require a
Section 10 permit. If mechanized equipment is used to remove Sargassum in the intertidal zone,
it would likely require a USACE permit under Section 404 because the use of mechanized
equipment is likely to result in a discharge of dredged or fill material. The installation of
structures in the water, including Sargassum booms, anchors, buoys, nets, barriers, bubble
curtains, or other equipment to deflect Sargassum away from shorelines would require a permit
under Section 10.

The USACE does not have the authority to regulate collection of plants (including Sargassum)
or animals from a vessel unless the collection will disturb the marine bottom in a way that is
considered a release of dredged or fill material. The USACE does not regulate removal of
Sargassum by humans using handheld nets or nets attached to vessels. However, if the action
does not have a federal nexus but is expected to result in take of a species listed under the
Endangered Species Act (ESA), the proponent of the action may request technical assistance
from the National Oceanic and Atmospheric Administration’s (NOAA) National Marine Fisheries
Service (NMFS) and/or the U.S. Fish and Wildlife Service (USFWS) to determine whether an
ESA Section 10(a)(1)(B) incidental take permit is recommended. Given the high likelihood for
incidental take of sea turtles when harvesting Sargassum, particularly post-hatchlings and small
juveniles, NMFS Southeast Regional Office (SERO) has determined that anyone harvesting
Sargassum needs an incidental take permit (SERO Sargassum 2023 FAQs.pdf). Proponents of
Sargassum harvesting activities should establish measures to prevent harassing, injuring, or
killing marine mammals during these activities and may require authorization from NMFS under
the Marine Mammal Protection Act (MMPA) if harassment cannot be prevented.

Given the lack of information regarding the potential impacts of ocean disposal of Sargassum on
deep-sea ecosystems, the Environmental Protection Agency (EPA) is able to consider research
permit applications under the Marine Protection, Research, and Sanctuaries Act (MPRSA) for
ocean disposal of Sargassum aimed at clarifying these unknowns (Le6n-Pérez et al., 2024).
The USACE may also have jurisdiction under Section 1412 of the MPRSA for offshore disposal
of material and, if the mechanized activity involves more than the incidental inclusion of seabed
sediments, under Section 404 of the CWA (Ledn-Pérez et al., 2024). If activities are proposed in
NOAA's National Marine Sanctuaries, authorization from the sanctuary may be required.

Under the USACE'’s federal permit program, projects are reviewed for potential effects to
threatened and endangered species and their designated critical habitat pursuant to the ESA.
The ESA requires that federal agencies ensure they do not authorize, fund, or carry out actions
that are likely to jeopardize the continued existence of endangered or threatened species or
result in the destruction or adverse modification of designated critical habitat. To fulfill ESA
requirements, federal regulatory agencies must consult with the NMFS and USFWS if the
proposed work may affect listed species or their designated critical habitat. NMFS designated
Sargassum as critical habitat in the Gulf of America and along Florida’s east coast for the
Northwest Atlantic Ocean Distinct Population Segment (DPS) of the loggerhead sea turtle and


https://safmc.net/documents/sero-sargassum-2023-faqs-2-pdf/

proposed its designation as critical habitat for the North Atlantic DPS of the green sea turtle.
Sargassum patches are used by hatchlings and juveniles of other sea turtle species such as
Kemp’s Ridley in the Gulf and hawksbill in the Gulf and other areas.

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) establishes
procedures to identify, conserve, and enhance Essential Fish Habitat (EFH) for those species
regulated under a federal fisheries management plan by regional fishery management councils
or the NMFS. The MSA requires federal agencies to consult with NMFS on all actions, or
proposed actions, authorized, funded, or undertaken by the agency, that may adversely affect
EFH. Sargassum is considered EFH by the South Atlantic, Gulf, and Caribbean Fishery
Management Councils, but only the South Atlantic has regulations pertaining to Sargassum as a
fishery.

As part of the preparation of harvested Sargassum for conversion into a specific end product or
transport to a final disposal site, the material may undergo various steps in onshore staging
areas, including washing, drying, and heavy metal removal or other treatments. Discharges of
wastewater to the ocean, wetlands, or other water bodies resulting from these activities may be
subject to local and federal regulations. Washing and sorting removes sand and debris and may
involve the use of freshwater for rinsing, with the potential need for federal, state/territorial, or
local permits depending on where washing and sorting is carried out and the discharge point for
process water. Once washed and sorted, the material needs to be dried. If washing and sorting
is not done and the material is instead accumulated in a staging area for solar drying, permits
may still be required depending on the location of the staging area for drying material and the
potential for leachate from the Sargassum to enter surface waters. Once dried, the material may
be compacted, depending on the planned final disposition of the material.

For transportation on land to processing areas or final disposal sites, if Sargassum is classified
as solid waste, which varies by state, territory, and local government, waste-handling permits
may be needed to transport the material. When Sargassum will be processed for reuse, federal
and state or territorial and local permits may be required. Sargassum often contains arsenic. If
arsenic is present and Sargassum is proposed for use as compost, EPA and state/territorial
agricultural permits may be required. If Sargassum will be used in biofuels or as a commercial
product, additional permits for industrial processing may be required, such as an EPA Title V
Permit for large-scale incineration as a biofuel. In Puerto Rico, a Department of Natural and
Environmental Resources (DNER) permit is likely needed for small-scale burning. In Florida,
facilities composting Sargassum must obtain a Source-Separated Organics Processing Facility
Registration.

At this time, most of the Sargassum disposal in Puerto Rico, Florida, and USVI is in landfills,
and is regulated at the local level. For example, in the USVI, only a local waste disposal permit
is needed. In Florida, Sargassum must be de-watered before being accepted at permitted Class
I landfills. In Puerto Rico, disposal in landfills may require the payment of tipping fees and must
comply with local waste management regulations. Although Sargassum may contain
concentrations of arsenic and other heavy metals, the EPA has not, to date, classified it as
hazardous waste. If the EPA or the state or territorial agencies were to determine Sargassum is



a hazardous waste, Resource Conservation and Recovery Act (RCRA) Subtitle D landfill rules
and potentially local rules would apply.

The Florida Department of Environmental Protection (DEP) and the Florida Fish and Wildlife
Conservation Commission (FWC) jointly coordinate Sargassum management activities and
individual counties and municipalities may have requirements for those proposed activities.

Management Strategies

Different management strategies have been applied for preventing the arrival and accumulation
of Sargassum along the shoreline, including its deflection using boom barriers and its collection
from offshore and nearshore waters. Given the limited land-based disposal processing capacity,
particularly in Puerto Rico and the USVI, interest in disposing of Sargassum in the ocean has
increased. While onshore valorization remains a primary strategy for many Sargassum
initiatives; ocean disposal, if carefully regulated and informed by science, may serve as a
complementary pathway during periods of large-scale influx, particularly for island nations with
limited infrastructure.

In most cases, Sargassum management occurs after it reaches the shoreline. Sargassum
management actions conducted on land include leaving the material in place, mechanized burial
and integration, and manual and mechanized removal. Sargassum collected in water is usually
transported to land or funneled to a preferred collection site on land in the case of deflection
booms. Sargassum is collected in onshore staging areas prior to transport to pre- or
post-processing facilities or dried and sometimes washed in these staging areas prior to final
disposal.

Sargassum Deflection

In U.S. jurisdictions, boom barriers have been deployed to prevent the arrival of Sargassum
along the shoreline and in marinas. The placement of these structures in navigable waters of
the U.S. requires a USACE permit under Section 10 of the RHA and, if the installation of the
boom barrier includes the use of large concrete anchors, the USACE may determine the
anchors to constitute fill, requiring authorization under Section 404 of the CWA. In addition, the
use of mechanized equipment to collect Sargassum on shore, including the establishment of a
staging area, and dry the material for later transport to a disposal site may be part of the
USACE permit (see the “Manual and Mechanized Sargassum Removal from Shore” and
“Transport” sections).

In Monroe County, Florida, which includes the Florida Keys, Sargassum can accumulate within
the more than 500 residential canals that define the Keys. The Monroe County Canal

Management Master Plan included an investigation into the efficacy of using air curtains at the
mouth of canals to prevent Sargassum from entering and getting entrained in dead end canals.
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Boom Barriers in the USVI: In St. Thomas, USVI,
boom barriers are installed in the waters off the
beach of one of the hotels to minimize the transport
of Sargassum to the portion of the beach used by
guests. Silt fences are then installed on the beach
and into the water to connect with the booms to
funnel Sargassum to the staging area on the beach
for collection, drying, and transport to the landfill. A
similar system is used at one of the St. Thomas
marinas to minimize the entry of Sargassum into
the marina. The set up recommended by the
manufacturer was found to be too stiff and the
anchor system too damaging to benthic habitat so
a shift was made to more flexible booms and screw
anchors. The USACE permits for these projects
include the on-land staging areas in addition to the
booms and their anchors. CZMA authorization is
required from the Virgin Islands Department of
Planning and Natural Resources (DPNR). This
authorization requires workers undergo training
from DPNR Division of Fish and Wildlife regarding
natural resource considerations such as ESA-listed
species. (Photo Credit: Amy Dempsey, Biolmpact,
Inc.)

In-water Collection

There are a variety of methods for harvesting Sargassum in the water, some involving
mechanized equipment (e.g., conveyor belts) and others using a fixed system mounted on a
boat with a mesh that passively collects the Sargassum as the vessel navigates (e.g., SOS
Carbon’s Littoral Collection Module [LCM] System®). The LCM is a modular, boat-mounted
collection system that enables low-impact harvesting of Sargassum at sea. The South Atlantic
Fishery Management Council has a Sargassum fishery management plan that prohibits the
harvest of Sargassum in federal waters south of the North Carolina/South Carolina border
(offshore of South Carolina, Georgia, and Florida’s east coast) and has other restrictions for
Sargassum harvest in federal waters offshore of North Carolina during the months of November
to June with a total allowable catch of 5,000 pounds. In Florida, removal of Sargassum from
canals and nearshore state waters requires a recreational fishing license for up to 100 pounds,
and a commercial saltwater products license for removal of more than 100 pounds of
Sargassum.
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In-Water Collection of Sargassum in Puerto Rico: SOS Carbon’s LCM System has been
deployed in Puerto Rico with the support of Newlab and Invest Puerto Rico. The collection activity
was undertaken with the oversight of the PRDNER. (Photo Credit: SOS Carbon)

For more information, see:
e https://www.wastetoxstudiopr.com/cohort/sos-carbon
e https://www.instagram.com/p/DCDBafdvwiV/?igsh=MWJsemQOMzIxdiNrYQ==
e hitps://www.youtube.com/watch?v=JG0v8el-3RU

The LCM System also operates in Mexico, Dominican Republic, and Antigua and Barbuda:
e https://www.iadb.org/en/news/idb-lab-announces-results-sargassum-innovation-quest-build

-resilient-coastal-ecosystems

https://www.intracen.org/news-and-events/news/from-a-seaweed-invasion-in-the-caribbea

n-to-a-global-business-idea

e https://www.instagram.com/soscarbon/p/C84tPx6u2XVV/

https://www.instagram.com iA MAQOw,

e h J/www.mdpi.com/2673-9410/1/1/4

The Monroe County Canal Management Master Plan included an evaluation of skimming
vessels as a removal option for canal bodies but were deemed too expensive and inefficient
because Sargassum returned shortly after removal.
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Ocean Disposal

There is a growing interest in exploring Sargassum mitigation strategies and their potential role
in ocean-based carbon dioxide removal. Several research organizations, including Ocean
Visions and the ClimateWorks Foundation, have highlighted the possible role of macroalgae
sinking as a scalable approach. Controlled deep-ocean sinking of Sargassum, particularly at
depths exceeding 1,000 meters, is under consideration for its potential to reduce greenhouse
gas emissions from decomposing biomass and contribute to long-term carbon sequestration.
Notably, academic institutions have established preliminary models for structuring scalable
sinking mechanisms safely. Unlike land-based or cultivated biomass, Sargassum naturally
originates and grows in the open ocean, and has an existing ecological cycle that includes
natural sinking—making this approach more aligned with its life cycle as an ocean carbon sink.
As noted above, ocean disposal of Sargassum may require authorization from EPA and
USACE, but has currently been considered experimental.

1_01_R 2052012094500

SOS Carbon System for Ocean Disposal: In this context, systems have been developed to support
more structured and environmentally responsible deployment of ocean disposal strategies. One such
system is the Seaweed Ocean Sequestration of Carbon (SOS Carbon) system (Gray et al. 2021), a
patented technology designed to enable the controlled and verifiable sinking of Sargassum in the deep
ocean, strictly beyond depths of 1,000 meters away from biodiversity hubs. The system is also adaptable
for use in open-ocean interception and can be deployed based on bloom severity. Developed by the
Massachusetts Institute of Technology in 2018 and first deployed at scale in 2019 in collaboration with the
Dominican Republic Navy and other institutional partners, the system provides a potential mechanism for
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managing excess biomass during peak influx periods. (Photo Credit: Gray et al. 2021)

Leave-in-place, Mechanized Burial, and Integration

In some areas, such as state/county parks in Florida where Sargassum accumulates, the
material is left in place to naturally degrade along the shoreline. Leaving the Sargassum in place
is also the case for more remote beaches in natural reserves and wildlife refuges in the U.S.
Caribbean. However, in these cases, it is often less of a management strategy than a response
to difficulty in accessing certain areas.

Coastal Restoration with Sargassum: An alternative end use for Sargassum is for coastal restoration
where it is either used in areas affected by erosion or used to form mounds that encourage sand
deposition and dune formation (Williams and Feagin 2010). In the case of use for beach renourishment,
these actions should be conducted with the authorization of local regulatory agencies and an incidental
take permit (ITP) under section 10(a)(1)(B) of the ESA may be necessary if no federal permits are
required. A USACE permit may be required depending on the location of material placement in relation to
waterways and the location of heavy equipment use, if applicable. (Photo Credits: Mariana C.
Ledn-Pérez, Mar Caribe Consulting)

In Florida, deep burial of Sargassum, where a pit is dug in the beach, filled with Sargassum, and
then topped with sand is one method used to manage large amounts of Sargassum along the
shoreline (Abdul-Ghany et al. 2023). Two other methods involve tilling to integrate Sargassum
into the sand. One tilling method uses a pull bar towed by a tractor that integrates Sargassum
into the top layer of sand without much breakage of the material. The other is similar, but the
pull bar has teeth to cut and trim the Sargassum material into smaller pieces for integration into
the sand (Abdul-Ghany et al. 2023).



Management Style Description

Sargassumis allowed to decompose overtime within a dedicated heap.
Sargassum moved into various places in the compost facility to separate recent
and older strandings to control decompaosition. As the Sargassum decomposes, it
is then moved to other areas of the pile to make room for fresher Sargassum
that is broughtin.

Composting

Process by which a 3-to-4-foot pitis created on the beach and then filled
Deep burial | back with Sargassum. This pitis then covered with sand and the Sargassum
decomposes within the pit.

Integration-
Pull Bar

A bar is attached to a tractor and pulled across the top of the beach. The
Sargassum is tilled into the top layer of the sand but is minimally broken
down by mechanical processes. It is a form of integration.

Integration-

Cut and Turn| Similarto the pull bar strategy in that the Sargassum is tilled into the sand,

but this process involves breaking the Sargassum into smaller pieces. Itis a
form of integration.

Mechanized Burial and Integration Strategies Used in Florida: In Miami-Dade County, Florida most of
the county-managed beaches run specialized tractors twice daily that cut and mix the Sargassum directly
into the sand. (Photo Credit: Abdool-Ghany et al. 2023)

Manual and Mechanized Sargassum Removal from Shore

Manual removal of accumulated Sargassum is labor intensive but low-impact, involving raking or
hand-collecting Sargassum on the beach, and is not likely to require a federal permit unless the
activity is part of a federal action. If there is no federal nexus and the activity is expected to
result in adverse effects to an ESA-listed species, an ESA Section 10(a)(1)(B) ITP may be
appropriate. State, territorial, and local regulations may be applicable in these areas so it is
recommended that those wishing to manually remove Sargassum contact the appropriate
natural resource agency and municipality where their project is located. On the other hand, if
Sargassum is harvested seaward of the MHWL and using mechanized equipment that may
remove sediments from the beach and seabed, USACE authorization is required. Mechanized
collection typically involves the use of a tractor, front-end loaders, or beach rakes for large scale
removal of material from beaches.

Any federal action to collect Sargassum on shoreline/beach requires a Section 7 ESA
consultation with the USFWS and potentially NMFS depending on the scope of the action in
areas where ESA-listed species, such as nesting sea turtles and their habitat and migratory
birds, are present. In cases where Sargassum collection will take place below the high-tide line,
including in the surf zone, an EFH consultation with NMFS may be required.

10
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Photo Credit: Primera Ho_ra

Manual and Mechanized Sargassum Removal at the Beach:

Florida: Many coastal counties, municipalities, and private oceanfront resorts in South Florida
conduct beach raking to remove Sargassum from the beaches. These activities must be done
under Florida DEP permits. For example, Monroe County employs beach rakers for public
beaches. The Village of Key Biscayne contracts mechanized removal via raking and uses deep
burial for disposal.

Puerto Rico: The Puerto Rico DNER, along with coastal municipalities in Puerto Rico, use
mechanized removal to clear large accumulations of Sargassum from beaches, including Playa
Sardinera in Fajardo and beaches in the San Juan metropolitan area such as Condado and el
Escambron. The DNER uses drone technology to perform overflights in order to compile data on
Sargassum accumulation on beaches such as in the area of Rio Grande in order to develop a plan
to respond to Sargassum accumulation on beaches in partnership with coastal municipalities. The
agency also partners with the U.S. Coast Guard as part of the Sargassum management plan and
works to clear the entrance to the San Juan Bay and the Coast Guard docks.

USVI: In the USVI, local governments and community organizations have organized beach
cleanups using both manual and mechanized strategies, depending on the degree of
accumulation of Sargassum. Many hotels use tractors to clear beaches and dispose of the
material in landfills.

This may require a CWA Section 404 permit if there will be impacts to wetlands or navigable
waters (in cases where the equipment will be operated below the MHWL). In Florida,
mechanized beach cleaning is regulated under the Florida Beach & Shoreline Preservation Act.
A permit from the Florida DEP be required seaward of the Coastal Construction Control Line.

11



During sea turtle nesting season (March - October), consultation with FWC is required and
special measures need to be adopted for mechanical removal. In USVI, a permit from the
Coastal Zone Management Program is required for mechanized removal of Sargassum. These
permits are currently issued for a Sargassum season and anyone requesting a permit must
review the Sargassum in the U.S. Virgin Islands: A Management Brief with a Division of Fish
and Wildlife representative and sign the endorsement form indicating this has been completed
(contained in the Sargassum Blueprint for the USVI). In Puerto Rico, a Submerged Lands permit
is required for work within the maritime public domain and Sargassum removal activities should

also follow the 2023 Protocol for Handling Extreme Accumulations of Sargassum issued by the
DNER.

Transport

Sargassum collected in the water is typically transported to land for subsequent conversion into
a product for a particular use or for final disposal. There are systems like solid pumps that can
be used to suction the Sargassum from the water for transfer to land. This includes the SOS
Carbon system for suctioning the Sargassum to a retrofitted truck for disposal on land. Boom
barriers are also used to divert Sargassum into collection points at the shoreline for transport to
a final disposal site on land, as discussed above. As described above, if there is no federal
nexus, the transport of Sargassum from water to land may require an ESA Section 10(a)(1)(B)
ITP for potential impacts to ESA-listed species. The use of marine transfer systems, such as
cranes or adapted vessels, enables Sargassum to be offloaded at designated coastal access
points, or transported further offshore for ocean disposal. In some cases, collected biomass is
moved directly to barges for extended transport, which reduces reliance on shoreline staging
and avoids congestion in sensitive or tourism-heavy zones. Transport can also be done by the
harvesting boats.

On land, transfer operations typically include the use of cranes, lifting equipment, or ATVs with
sleds to unload biomass, followed by truck-based distribution to final processing, staging, or
disposal sites. Overall, coordinated systems connecting offshore collection, marine transfer, and
land-based transport enable more resilient and scalable Sargassum response strategies.

Onshore Staging Areas

Temporary storage of Sargassum in onshore staging areas located near material collection
points is commonly used to dry the material before it is transported for conversion into a
product, or to remove excess water prior to its final disposal in a landfill. Temporary storage
areas may require permits if they will impact wetlands.

12
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Staging Areas in the USVI: In the USVI, staging areas have been set up on the beach, where

Sargassum is placed on frames to dry before being loaded into dump trucks and hauled to landfills, a
process that can be messy and inefficient. (Photo Credit: Amy Dempsey, Biolmpact, Inc.)

On-land Disposal

Final disposal of Sargassum on land involves transporting the collected material to municipal,
private, or other approved solid waste disposal areas because the majority of Sargassum
collected in Florida, Puerto Rico, and USVI at this time is disposed of in landfills. Before
disposal, the Sargassum is often dewatered to reduce volume and leachates. This method is
commonly used when other reuse options are not feasible.

Best Management Practices and Environmental Considerations

There is the potential for bycatch when Sargassum is collected from the water or when in-water
barriers are installed. Sea turtles, particularly hatchlings and oceanic juveniles that use
Sargassum patches as habitat, and other managed species such as pelagic fish and even reef
fish larvae may be captured during in-water harvesting. Bycatch of fish species, including highly
migratory species during offshore and nearshore harvesting of Sargassum is likely a source of
mortality for larval and juvenile fish that may not be considered in stock assessments, but can
have an impact on the population of fishery species. In areas where the timing of SIEs
correspond with the timing of events such as sea turtle hatchling emergence, migratory
movements, and fish spawning aggregations, the potential for interactions during harvesting
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increases. Similarly, in-water barriers act as an impediment to movement, particularly for sea
turtle hatchlings because they do not dive much below the water surface, meaning they cannot
simply swim under barriers. This is an important consideration when installing structures in
waters off nesting beaches because nesting season for some sea turtle species often
corresponds with the peak times of year for SIEs. The location and anchor system for in-water
structures is also a consideration, particularly in areas containing benthic habitats such as
seagrass beds and coral reefs where the anchor system could result in breakage or abrasion.

Because of the importance of floating Sargassum for many marine species, harvesting of
Sargassum rafts in nearshore waters versus in offshore waters may be preferable
(Lépez-Contreras et al. 2022) but considerations such the effects of Sargassum to corals and
fish species like flying fish in shallower waters should be part of the selection of management
strategies. In the case of flying fish, one report states the species has declined significantly
since major Sargassum influxes started making landfall (Ramlogan et al. 2017).

Hurricane season is also a consideration and permits for in-water deflection booms, for
example, often require a severe weather plan for temporary removal of in-water components
and maintenance of anchor systems. These plans are important because the loss or movement
of deflection booms and their anchor systems during storms can affect marine habitats and
entangle marine organisms, as well as presenting hazards to coastal properties and navigation.

In terms of ocean disposal, there remains scientific uncertainty about the ecological
implications, including effects on nutrient cycling and possible methane release. Additional
research, pilot studies, and robust monitoring frameworks are necessary to inform future policy
and safeguard marine ecosystems through the development of appropriate best management
practices.

When heavy equipment is used on sea turtle nesting beaches, or vehicles are driven on
beaches to collect and transport material, compaction of the sand over nests can affect hatching
success or crush and compact the nest, leading to its complete loss. Best management
practices on nesting beaches, such as monitoring during the nesting season, are important to
limit the impacts of heavy equipment and vehicle use and are required in areas such as the
USVI. In Miami-Dade County, Florida, modified trackers are used that skim over the beach
surface reducing compaction and preventing impact with sea turtle nests.

On land transfer processes can be adapted to different scales of operation and should be
planned to minimize environmental disruption and visual impact in coastal areas. Transfer points
and access routes should be selected carefully to preserve the integrity of beach environments
and avoid transforming public or recreational spaces into long-term operational zones. By
maintaining operational flexibility and adapting to the logistical and environmental realities of
each site, a framework is provided for more efficient handling during peak influx periods that
reduces delays that could otherwise result in shoreline accumulation and environmental
degradation.

Considering potential health effects associated with decomposing Sargassum, the EPA
recommends that workers who collect and transport Sargassum wear protective equipment
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such as gloves, boots, and respiratory protection as a precaution. In Mexico, environmental
guidelines recommend that Sargassum be cleared from the beach within 72 hours of its arrival
to minimize environmental and health impacts (SEMARNAT, 2021). Part-time shifts are
preferable and workers should exit areas with potential H.S exposure promptly after completing
their tasks (B. van Tussenbroek, Universidad Nacional Autbnoma de México, pers. comm. to M.
Ledn-Pérez, Mar Caribe Consulting).

The EPA has a website summarizing recommendations for management of SIEs, including
important considerations for collecting Sargassum in nearshore waters and on beaches, as well
as for disposal.

Resources
e South Atlantic Fishery Management Council - Sargassum Fishery Management Plan
e USACE - Jacksonville District and Caribbean District
e EPA - Marine Protection Permitting
e NOAA's National Marine Fisheries Service - Southeast Regional Office, Habitat

Conservation Division and Protected Resources Division

e U.S. Fish and Wildlife Service - Region 4, Caribbean Ecological Services Field Office,
Florida Ecological Services Office
PR - DNER

USVI - DPNR, CZM
FL - Fish and Wildlife Conservation Commission, DEP
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Acronyms

CWA: Clean Water Act

CZMA: Coastal Zone Management Act

DEP: Florida Department of Environmental Protection

DNER: Puerto Rico Department of Natural and Environmental Resources
DPNR: U.S. Virgin Islands Department of Planning and Natural Resources
DPS: Distinct Population Segment

EFH: Essential Fish Habitat

ESA: Endangered Species Act

FWC: Florida Fish and Wildlife Conservation Commission

MHWL: Mean High Water Line

MMPA: Marine Mammal Protection Act

MPRSA: Marine Protection, Research, and Sanctuaries Act

MSA: Magnuson-Stevens Fishery Conservation and Management Act
NHPA: National Historic Preservation Act

NMFS: NOAA National Marine Fisheries Service

NOAA: National Oceanic and Atmospheric Administration

NRHP: National Register of Historic Places

RHA: Rivers and Harbors Act
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SERO: NOAA NMFS Southeast Regional Office
SIE: Sargassum Inundation Event

U.S.: United States

USACE: U.S. Army Corps of Engineers
USFWS: U.S. Fish and Wildlife Service

USVI: United States Virgin Islands
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