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Purpose
A detailed explanation of the proposed offshore system, its technical configuration, development programme, investment basis and requirements for engineering, environmental assessment, procurement, installation and long term operation.
Project intent
We propose a regional offshore intervention that guides floating sargassum along a controlled alignment before it reaches vulnerable coastal destinations. The reference concept consists of six staggered 10 km segments, a nominal 60 degree orientation toward the northeast, mooring and positioning equipment, and an integrated monitoring and support fleet.
Development status
Concept development and engineering definition. The reference investment is USD 91.464 million for 60 km of installed barrier, with an indicative programme of approximately 17 months. Diversion above 90 percent is a project performance target that requires site specific modelling and field validation.
Prepared for project sponsors, marine engineers, environmental specialists, prospective suppliers, operators and financing reviewers.
Reference configuration: GBO 60×60 presentation, 2026, pages 5–11. This dossier describes the proposed project and the evidence required for subsequent development decisions.


[bookmark: page_2]Executive summary
GBO 60×60 is a proposed regional sargassum diversion system in the Cozumel Channel. Its purpose is to intercept part of the incoming floating biomass offshore and guide its movement along a managed alignment, reducing exposure at coastal destinations in Quintana Roo. The project combines physical marine infrastructure with oceanographic forecasting, operational control and continuing environmental observation.
The reference configuration is 60 km of nominal barrier length divided into six staggered 10 km segments, oriented approximately 60 degrees toward the northeast. The presentation identifies cylindrical 60 inch floats, a semisubmerged anchoring concept, positioning motors, GPS beacons, solar panels, navigation lights and a support fleet. Earlier discussions add HDPE pipe, articulated or pivoting connections, buoyancy alternatives and modular fabrication. These elements require an integrated design before procurement.
What the project is intended to achieve
The presentation identifies seven coastal municipalities or destinations that could benefit: Tulum, Cozumel, Playa del Carmen, Puerto Morelos, Benito Juárez including Cancún, Isla Mujeres and Lázaro Cárdenas including Holbox. Its proposed diversion target exceeds 90 percent of the biomass passing through the channel. This target is distinct from the share of regional arrivals attributed to the channel and from the reduction ultimately measured at individual beaches. Each requires a separate measurement boundary and validation method.
Investment and implementation
At USD 1.5244 million per installed kilometre, 60 km produces an estimated investment of USD 91.464 million. Applying the presentation’s exchange rate of MXN 18.72 per USD gives MXN 1,712,206,080 before any clarification of taxes, contingency, financing or maintenance scope. The source programme allocates 10 weeks to studies and executive engineering, acquisition in months 3–6, assembly and installation in months 7–10, and testing and follow up in months 11–17. These are planning assumptions rather than contractual delivery commitments.
Recommended immediate decision
Advance a defined engineering and validation phase with accountable technical leadership, access to the earlier design records, a survey plan, an environmental and navigation approval strategy, and a pilot protocol. Freeze the alignment, material specifications, mooring architecture and performance criteria before releasing full scale fabrication or installation. A staged funding decision should be tied to these deliverables and to a cost estimate with an explicit scope and operating period.
This dossier develops those requirements in detail. Technical recommendations extend the project concept into a reviewable scope; they do not represent completed calculations, permits, supplier warranties or independently demonstrated performance.
Sources: [1] pp. 2, 5–11; [2] 05:10–15:32 and 16:20–25:15; [3] offshore barrier proposal.
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The following parameters establish the working reference for engineering discussions. Values described as targets or concepts remain subject to design confirmation and acceptance testing.
	Parameter
	Reference configuration
	Status or engineering clarification

	Project name
	Gran Barrera Oceánica GBO 60×60
	Offshore sargassum diversion concept.

	Intervention area
	Cozumel Channel, Quintana Roo, Mexico
	Exact route and exclusion areas require survey and authorization.

	General endpoints
	Boca Paila to the southern tip of Cozumel
	Named geographic references; surveyed coordinates are not specified.

	Nominal barrier length
	60 km total
	Six 10 km segments. Confirm effective interception length and corridor extent.

	Segment arrangement
	Six staggered segments
	Spacing, overlap, access gaps and offsets remain design outputs.

	Nominal orientation
	60 degrees toward the northeast
	Confirm whether bearing is measured clockwise from true north.

	Functional objective
	Guide or divert floating sargassum offshore
	Downstream fate and potential return to shore require modelling.

	Diversion target
	Greater than 90 percent
	Presentation projection for biomass passing through the channel; not measured performance.

	Proposed regional benefit
	Seven municipalities or coastal destinations
	Geographic benefit varies with drift, bypass pathways and operating availability.

	Float diameter
	60 inches / 1.524 m
	Presentation float dimension; do not equate automatically with pipe outside diameter.

	Pipe material concept
	High density polyethylene / HDPE
	Grade, outside diameter, wall thickness, SDR and design life remain to be selected.

	Pipe size history
	32–52 inches in the conference
	The 40 inch presentation illustration is not a procurement specification.

	Position management
	Moorings, positioning motors and support tugs
	Architecture, power, redundancy and control authority require definition.

	Navigation provision
	Open water gaps and navigation marking
	Clearance, vessel routes, lighting and emergency access require competent authority review.



The name 60×60 refers to the nominal 60 km concept and 60 degree orientation. It is not a 60 km by 60 km enclosed area. The configuration should be issued as a controlled drawing once route coordinates and the bearing convention are agreed.
Reference: [1] pp. 5–6; earlier dimensions: [3]. Configuration reconciliation appears on page 30.
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	System or delivery item
	Current project basis
	Information required before commitment

	Buoyancy
	60 inch cylindrical floats; nitrogen, foam and external shells discussed
	Select one qualified architecture; demonstrate reserve buoyancy and damaged condition behaviour.

	Connections
	Thermal fusion and articulated interfaces discussed
	Joint layout, fatigue capacity, rotation limits, inspection and repair strategy.

	Mooring and seabed
	Semisubmerged concept; earlier deadweights and deep water anchors
	Anchor type, quantity, seabed capacity, line pretension, excursion and installation method.

	Position monitoring
	GPS beacons and structural observation
	Accuracy, alarm thresholds, reporting interval and loss of signal response.

	Local electrical supply
	Solar panels and batteries proposed
	Separate telemetry and lighting demand from propulsion or winch demand.

	Fleet
	Small vessels, floating platforms, collection vessels and positioning tugs
	Fleet numbers, vessel capability, availability, contracts and weather limits.

	Survey concept
	Oceanography, bathymetry, seabed and water quality
	Coverage, sampling design, baseline duration and data quality objectives.

	Monitoring
	Sentinel 2 and 3; drones and in situ instruments
	Processing methods, field calibration, data latency and sensor maintenance.

	Factory module concept
	120 m pipe lengths discussed
	Final length depends on fabrication, storage, transport and tow engineering.

	Maintenance
	Biofouling removal and underwater inspection discussed
	Condition based intervals, qualified cleaning method and access arrangements.

	Reference investment
	USD 91.464 million
	Scope, taxes, contingency, escalation and operating period require definition.

	Unit rate
	USD 1.5244 million per installed km
	Presentation estimate; supplier quotations and a quantity based estimate are required.

	Planning exchange rate
	MXN 18.72 per USD
	Source assumption, not a current market quotation.

	Indicative programme
	10 weeks of studies plus 15 months of implementation
	Approximately 17 months overall in the presentation, subject to approvals and design maturity.

	Design life and operating season
	Not yet specified
	Define service life, annual operating mode, replacement policy and decommissioning obligations.



A procurement datasheet must ultimately replace qualitative concepts with accepted numerical ratings, tolerances, material certificates, test requirements and interface drawings. No supplier should infer a final specification from an illustration or an informal meeting description.
Sources: [1] pp. 6–9 and 11; [2] 09:06–15:32 and 19:58–20:50.
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The project responds to repeated offshore influxes of floating sargassum and the resulting pressure on beaches, coastal infrastructure, tourism operations and sensitive marine environments. The intended intervention point is offshore, where drifting biomass can potentially be redirected before it fragments into many nearshore arrival pathways. Its strategic value depends on whether the selected corridor actually intercepts a sufficiently large and predictable share of those pathways.
Geographic benefit
The presentation identifies Tulum, Cozumel, Playa del Carmen, Puerto Morelos, Benito Juárez, Isla Mujeres and Lázaro Cárdenas as potential beneficiaries. It reports that more than 90 percent of the sargassum reaching major destinations in these areas passes through the Cozumel Channel. That statement should be tested using trajectory reconstruction, seasonal flux measurements and destination specific arrival records. A regional benefit map should show both expected protection and uncertainty, including routes that bypass the barrier.
Scale of the reported challenge
The presentation reports summer influxes of up to 9,000 tonnes per day offshore and projects more than 80 million metric tonnes of floating holopelagic sargassum across a much wider Atlantic, Caribbean and Gulf of Mexico domain in 2027. These describe different spatial and temporal quantities. A daily local transport rate cannot be compared directly with a basin scale biomass estimate, and neither number independently determines the barrier’s required capacity.
The accompanying chart lists 86.4 million metric tonnes for 2027 and 59.1 million for 2026. The 2027 figure is a forecast; the 2026 value also needs a defined observation period because this dossier is dated before year end. The appendix reproduces the reported series without endorsing its conversion method or fitted growth curve. Engineering input should instead specify biomass coverage, wet mass per unit area, mat thickness, seasonal variability and the frequency of extreme accumulation events.
Benefits to be measured
Evaluate changes in coastal arrivals, nearshore water quality exposure, collection demand and operational disruption against an agreed baseline. Include ecological effects offshore and at the eventual destination of diverted biomass. Sargassum diversion is beneficial only if the combined intervention and downstream effects are acceptable. Claims of regional protection, avoided losses or environmental improvement should follow measured outcomes and a defensible counterfactual.
The project should therefore be presented as a testable regional protection proposal with a clear physical mechanism, rather than as a guaranteed percentage reduction at every beach. Monitoring, modelling and adaptive operation are core parts of that mechanism.
Source claims: [1] pp. 2–4 and 10. Benefit evaluation and evidence requirements are proposed for project development.
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The named corridor extends from the Boca Paila area toward southern Cozumel. The engineering route must be defined through georeferenced segment endpoints, mooring positions, navigational clearances and environmental exclusion areas. The final layout may differ from a straight connection between the named endpoints.
[image: ]
Figure 1. Conceptual arrangement of six nominal 10 km segments. Not to scale or georeferenced. The drawing illustrates segmentation only; it does not establish a navigable or engineered route.
What the layout must establish
For each segment, specify its deployed length, nominal bearing, operational excursion envelope, anchor footprint and connection arrangement. Define gap widths and overlap in terms of both vessel passage and sargassum bypass. Any benefit attributed to staggering must be demonstrated in a transport model that includes the real segment geometry and variable currents.
Distinguish three measurements: total manufactured barrier length, the end to end extent of the intervention corridor, and the effective interception width normal to incoming drift. Six 10 km elements establish 60 km of nominal physical length; they do not automatically establish the other two measurements.
Marine interface drawings
Prepare a plan showing shipping routes, fishing and tourism activity, emergency access, existing cables or pipelines, protected areas, seabed constraints and support vessel staging locations. Show positions in an agreed coordinate reference system, and identify whether bearings are true or magnetic. Survey control and chart datums must be consistent across design, installation and operations.
Reference geometry: [1] p. 5; navigation gaps and adjustable sections: [2] 05:10–08:00.
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The proposed mechanism uses an oblique floating structure to influence the near surface path of drifting sargassum. Biomass encountering the structure is intended to move along it toward a controlled release area. Accumulation, passage underneath, overtopping, leakage through gaps and return circulation are possible outcomes that must be included in the analysis.
[image: ]
Figure 2. Orientation concept. The nominal 60 degree bearing is illustrated from north for explanation; the project must confirm this convention. The current arrow is qualitative, not a measured current vector.
Two angles with different meanings
A geographic bearing describes the segment’s orientation on a chart. The relative angle between the segment and local current controls crossflow loading and influences biomass movement. The meeting discusses currents between approximately 40 and 60 degrees and small adjustments of segment orientation. These observations are preliminary and should become time series and operating limits in the design basis.
Controlled adjustment
The meeting describes a fixed or hinged reference point and a tug acting near the free end to change the segment angle. A credible manoeuvring plan must quantify mooring response, connection rotation, tug capability, line tension, sweep area and navigation exclusion zones. Small angular changes over a 10 km segment can create substantial end displacement; a two degree rotation of a rigid 10 km line corresponds to roughly 349 m of tip travel as a geometric illustration. A flexible barrier will respond differently.
Repositioning should proceed only within approved weather and load limits, with clear command authority and a verified means to stop or recover the manoeuvre. The project must also define the stable condition following a tug failure, propulsion loss or communications outage.
Concept source: [2] 05:10–08:00. The displacement example is a geometric calculation, not a predicted structural response.
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Pipe selection
HDPE is the pipe material discussed in the meeting and conference. Selection must be based on a marine structural specification: resin grade, outside diameter, wall thickness or SDR, ultraviolet resistance, temperature range, creep behaviour, bending strain, fatigue demand and environmental compatibility. Describing pipe as intended for wastewater or drinking water does not establish its suitability for a long floating barrier. Likewise, the phrase schedule 40 in the meeting does not resolve the required HDPE wall specification.
The earlier conference refers to pipe diameters between 32 and 52 inches. The presentation contains a 40 inch illustration and separately specifies 60 inch cylindrical floats. These may describe different components or design alternatives. A controlled cross section must distinguish pipe outside diameter, float outside diameter, attachment clearance, draft and freeboard before dimensions are released for purchase.
Buoyancy and damaged condition
Three approaches appear in the discussions: a gas filled pipe, internal foam described as starch based biofoam, and external cylindrical or split shell floats. Compare them for water ingress, pressure and temperature cycling, material ageing, added mass, repairability and consequences of a puncture. An internal gas option needs a defined pressure regime and compartment design. A foam option needs verified water absorption, durability and containment properties; the description biodegradable does not establish offshore service life or environmental acceptability.
Calculate total buoyancy from displaced seawater volume and all installed mass, including pipe, connectors, floats, equipment, attached lines, retained water, accumulated biomass and marine growth. Demonstrate sufficient reserve buoyancy in intact and specified damaged conditions. Select compartment boundaries and monitoring methods so that one local failure does not produce uncontrolled progressive flooding.
Joints and attachments
Thermally fused pipe joints require qualified procedures, suitable machines, trained operators, traceable material batches and recorded process parameters. Articulated joints, flanges and float attachments require their own load paths, rotation limits, fatigue assessment and inspection access. Stainless steel grade 316 was discussed for fasteners; corrosion, crevice conditions, dissimilar materials, thread locking and attachment loads still require review. Final specifications must define acceptance tests rather than rely on a material label alone.
The PPI marine installation guidance is a useful background reference for PE buoyancy and marine installation considerations. The project’s floating barrier geometry, cyclic loading and service conditions require a dedicated engineering assessment beyond a conventional submerged pipeline design.
Sources: [1] pp. 5–6; [2] 09:06–12:35; [3] pipe and assembly concept; technical background: [4].
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Moorings must maintain a safe operating envelope while accommodating waves, currents, water level changes, flexible segment movement and controlled repositioning. The design should identify each load path from the floating barrier through connections and mooring lines to the seabed. It must also distinguish ordinary operational loads from accidental and severe weather conditions.
Resolve the platform concept
The meeting discusses a cylindrical structure approximately 10 m in diameter and 30–40 m long, ballast compartments, valves and pressure control. It also refers to SPAR, semisubmersible and possible reused offshore platform equipment. These are alternatives or incomplete descriptions, not a single resolved structure. A spar typically uses a deep vertical cylindrical hull; a semisubmersible uses a different hull and column arrangement. Select an architecture through hydrostatic, stability, structural, installation and operational analysis.
Any reused offshore asset needs ownership verification, inspection records, structural and fatigue reassessment, contamination review, refurbishment scope and suitability for the new loads. Availability of an old platform does not establish that it can be economically or legally repurposed for the barrier.
Seabed and line design
The conference mentions deadweights above 30 tonnes and water depths up to approximately 500 m. Neither value establishes final anchor capacity. Determine seabed stratigraphy, slope, bearing and sliding resistance, scour potential and uplift demand. Select deadweight, embedded, piled or other anchors through an engineering comparison. Define line material, length, stiffness, pretension, abrasion protection, fatigue life and allowable excursion, including a line failure case.
The earlier concept specifies hybrid fibre and steel ropes, with sensors described as measuring torsion, pressure and underwater current speed. Translate these descriptions into an instrument schedule with measurement ranges, locations, sampling rates and engineering uses. Material selection and sensor terminology require confirmation against the final mooring arrangement.
Positioning power and control
The presentation includes positioning motors, GPS beacons and support tugs. Determine whether propulsion is continuous station keeping, intermittent assistance or emergency recovery. Specify thrust requirements, power demand, redundancy, control modes, local override and failure response. GPS and motors alone do not establish a certified dynamic positioning system. Solar generation proposed for lights and telemetry should not be assumed to supply propulsion.
For each mooring or floating support, deliver a general arrangement, hydrostatic report where applicable, structural calculations, line and anchor analysis, installation procedure, inspection access plan and recovery method. The design must remain inspectable throughout its service life, including deeper components that may require an ROV rather than a diver.
Sources: [1] p. 6; [2] 12:35–14:17; [3] deep water anchors and instrumented moorings. Platform terminology background: [8].
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The design basis is the controlling record for environmental inputs, functional requirements, service life, material assumptions, load cases, reliability objectives and acceptance criteria. It should identify the standards selected by the responsible engineers and any independent verification or classification requirements agreed with authorities, insurers and financiers. A generic reference to offshore practice is insufficient.
	Design case
	Conditions to evaluate
	Required engineering outcome

	Normal operation
	Seasonal waves and currents; expected biomass and marine growth
	Stable draft and alignment, allowable tensions, fatigue and serviceability.

	High accumulation
	Dense mats, partial blockage and local retention
	Maximum acceptable loading and an operational relief or clearing method.

	Repositioning
	Tug pull, changing angle, line redistribution and transient motion
	Approved manoeuvre envelope and controlled abort condition.

	Severe weather
	Joint wind, wave and current conditions selected for the site
	Survival configuration and recovery strategy with defined limits.

	Damaged condition
	Loss of a float compartment, mooring line, sensor or power source
	Residual stability, excursion, alarms and safe isolation.

	Installation and tow
	Tow loading, launch handling, bending, lifting and temporary restraint
	Temporary works and vessel requirements with weather limits.

	Accidental interaction
	Collision, snagging, dropped objects or unintended vessel contact
	Risk reduction, failure containment and response arrangements.



A preliminary physical check
For a simplified steady crossflow screening calculation, force per unit length can be expressed as q = 0.5 × ρ × CD × Deff × Un², where ρ is water density, CD is a drag coefficient, Deff is the effective projected depth and Un is the velocity component normal to the structure. This relationship highlights the sensitivity to current speed and exposed area. It is not a design calculation for a 10 km flexible barrier.
Detailed analysis must address wave induced motion, free surface effects, flexible geometry, unsteady drag, added mass where applicable, spatially varying currents, biomass retention, connection stiffness and coupled mooring response. Fatigue assessment should include the number and amplitude of load cycles over the intended service life. Hydraulic coefficients and assumptions should be validated by appropriate tests or defensible references.
Engineering release requires documented input data, checked calculations, model verification, clear allowable limits and a register of unresolved assumptions. Design review should include the installation and operations teams so that a structurally adequate solution can also be deployed, inspected and recovered.
This section defines proposed engineering requirements; no site specific structural calculation or certified load rating is established by the source presentation.
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The presentation calls for oceanographic and metocean studies, bathymetry, seabed characterization and water quality analysis. The meeting suggests six observation stations around the barrier area and east of or behind Cozumel. Six stations are a starting concept; final positions, instrument depths and deployment duration should follow the physical questions and model calibration requirements.
	Workstream
	Measurements or observations
	Use in project decisions

	Currents and water column
	Current profiles, direction, variability, temperature and salinity
	Drift pathways, mooring loads, vertical shear and representative scenarios.

	Waves and weather
	Wave height, period and direction; wind and relevant extremes
	Operating windows, fatigue inputs, installation and contingency limits.

	Bathymetry
	Depths, slopes, seabed features and survey uncertainty
	Route selection, mooring geometry and installation planning.

	Seabed characterization
	Sediment distribution, geotechnical properties and habitat mapping
	Anchor selection, holding capacity and avoidance of sensitive areas.

	Water quality
	Dissolved oxygen, temperature, salinity, turbidity and project specific chemistry
	Baseline comparison, retained biomass effects and environmental monitoring.

	Sargassum field sampling
	Coverage, mat thickness, wet mass conversion and drift observations
	Satellite calibration, flux estimates and model validation.

	Human marine use
	Vessel traffic, fishing activity, tourism routes and access needs
	Navigation layout, stakeholder consultation and conflict reduction.



Survey execution and data quality
Define instrument calibration, sampling frequency, location accuracy, vertical and horizontal datums, laboratory methods, blanks and duplicates where applicable, and acceptance criteria for each dataset. Record weather, maintenance, sensor drift, outages and uncertainty. Archive raw files separately from processed datasets so that calculations can be reproduced.
An aerial drone can document surface conditions; underwater bathymetry normally requires an appropriate vessel or surface platform carrying acoustic equipment, together with positioning and sound velocity corrections. The meeting’s drone terminology should therefore be translated into separate aerial and waterborne survey packages.
A short initial campaign can support concept refinement but may not characterize seasonal or extreme conditions. Combine observations with suitable historical datasets and identify the additional monitoring needed before design freeze. A station map, deployment plan, sampling schedule and data management plan should be approved before mobilization.
Sources: [1] pp. 7–9; [2] 19:58–20:50. Sampling and quality requirements are proposed for the engineering scope.
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Monitoring should connect regional detection to local operational decisions. Satellite imagery can identify broad surface patterns; drones and vessels can examine the intervention corridor; in situ sensors can track currents, structural response and environmental conditions. Each source has a different spatial scale, update interval, uncertainty and failure mode.
Satellite observations
Sentinel 2 provides bands at 10, 20 and 60 m spatial resolution, while Sentinel 3 OLCI full resolution observations have approximately 300 m sampling. These are sensor specifications, not direct sargassum mass measurements. Converting image signals into wet biomass requires a documented detection method, quality masks, spatial aggregation and field calibrated mass conversion. Clouds, sunglint, mixed pixels, coastal water conditions and observation gaps must be accounted for. [5, 6]
Specify the area of interest, products, processing version, atmospheric correction where appropriate, cloud screening, coverage threshold and validation sample. Store observation time and processing time separately. A map should display its usable coverage and confidence, so that missing imagery is not interpreted as an absence of sargassum.
Drone and vessel observations
The conference proposes short and long range drones, RTK positioning, multispectral imaging, thermal imaging and potentially hyperspectral observations. Select equipment according to a defined measurement task rather than acquiring every sensor type. RGB imagery can support surface mapping; additional spectral bands require a demonstrated improvement in classification or quantification. Establish flight permissions, marine launch and recovery arrangements, battery reserves, weather limits and image georeferencing procedures.
Use vessel observations and suitable surface drifters to connect image patterns with actual movement. Field measurements of biomass coverage, thickness and wet mass should be synchronized with satellite or drone observations wherever possible. Define safe sampling methods and a consistent wet mass protocol, including drainage time and handling, to reduce avoidable measurement bias.
Control room and data architecture
Combine maps, forecasts, segment position, line loads, equipment status and alarms in a timestamped operational display. Record data provenance, quality flags, operator actions and changes to thresholds. Provide role based access, backups, offline operating procedures and communications redundancy. A satellite internet service discussed in the meeting can support connectivity, but coverage, availability and installation suitability require confirmation.
The output should be an actionable forecast: expected arrival corridor and time window, confidence, anticipated loading and recommended operating state. The operator must understand the uncertainty and retain authority to suspend a manoeuvre when observations conflict with the forecast.
Project sources: [1] pp. 6–9; [2] 16:20–21:00; [3] sensing proposal. Sensor specifications: [5] and [6].
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The modelling programme must test whether the barrier can produce the intended transport change without unacceptable loading, navigation conflicts or downstream effects. It should combine a validated hydrodynamic description of the channel with sargassum transport and an explicit representation of the proposed barrier interaction. A current map alone cannot establish diversion efficiency.
Model components
Develop a bathymetric and coastal computational domain with appropriate offshore boundaries and forcing. Represent currents, wind and waves at the resolution necessary for the intervention corridor. Couple this field to a transport approach that accounts for advection, turbulent dispersion and justified wind or wave related drift terms. Identify where growth, fragmentation, sinking or decay affect the interpretation period and how these processes are represented or bounded.
Represent segment position, gaps, draft and interaction rules explicitly. Test whether biomass is guided along a segment, passes underneath, overtops, accumulates or escapes through openings. Interaction assumptions should be supported by physical testing, local observations or a pilot. Treating the barrier as perfectly impermeable and perfectly guiding would prejudge the result.
Scenario matrix
	Scenario family
	Key variations
	Principal output

	Seasonal transport
	Current direction, strength, wind and source location
	Interception probability and expected release pathways.

	Configuration
	Bearing, spacing, overlap, draft and segment availability
	Sensitivity of diversion, bypass and local retention.

	Operational limits
	Heavy biomass, fouling and temporary outages
	Conditions requiring repositioning, clearing or suspension.

	Environmental fate
	Downstream travel, recirculation and coastal return
	Potential redistribution of exposure and impact area.

	Uncertainty
	Forcing error, biomass conversion and interaction coefficients
	Confidence ranges and information priorities.



Calibration and independent evaluation
Calibrate against a defined subset of observations and evaluate against separate periods or locations. Compare currents, drifter trajectories, arrival timing and spatial coverage using metrics selected before the evaluation. Report model skill, systematic error, missing conditions and the range over which predictions are credible. Maintain versioned input files and a reproducible run register.
The decision product should be a comparison of feasible layouts with estimated diversion, loads, ecological consequences and uncertainty. It should identify conditions under which the concept performs poorly, not only the preferred scenario. An independent technical review should precede any performance claim used in procurement or financing.
Required modelling appears in [1] pp. 7–8. The modelling structure and validation criteria above are proposed engineering requirements.
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Environmental assessment and marine access planning should start with route selection. The presentation lists a Manifestación de Impacto Ambiental, a weather contingency plan and a fuel and flammable substances management plan. The applicable assessment modality, competent authorities and project specific authorizations must be confirmed for the actual location and activities. SEMARNAT describes distinct content requirements for environmental impact submissions; the correct pathway should be established with qualified local advisers and the reviewing authority. [7]
Environmental scope
Assess installation disturbance, seabed habitat loss, anchor and mooring footprints, underwater noise, vessel activity, lighting, spills, marine debris and potential interaction with wildlife. Floating sargassum also supports offshore organisms; the study should examine entanglement, entrainment, retention and changes in habitat distribution. Determine whether diverted biomass could affect other shorelines, protected areas, fisheries or neighbouring jurisdictions.
Evaluate oxygen demand and water quality effects where biomass accumulates. The operating concept should prevent persistent uncontrolled retention and establish a response if decomposition or poor water quality develops. If a collection or processing component is added, include transfer, storage, drainage, residue disposal, worker exposure and the destination of recovered material in its own assessment.
Navigation and other sea users
Prepare a vessel traffic and navigation risk assessment that includes normal passage, fishing gear, recreational craft, search and rescue, emergency towing and loss of a segment or mooring. Define the geometry of access lanes, minimum clearances, controlled areas and communications with maritime authorities. Marking should follow an authority approved plan; IALA R0139 provides a relevant reference for the marking of offshore structures. Light characteristics, ranges and placement remain design and approval decisions. [9]
Approval sequence and stakeholder engagement
Maintain a permit and consent register showing the activity, responsible authority, required study, submission status, conditions and dependency. Confirm requirements for occupation or use of the marine area, environmental impact, seabed intervention, navigation, port operations, vessel activities, drone operations and any protected area interface. The register must be project specific; this list does not establish that every item is a separate permit.
Consult affected marine users early enough to alter the design. Record concerns, responses and agreed mitigations. Make the installation release contingent on the necessary approvals and conditions, and carry those conditions into contractor scopes and operating procedures. The programme should allow for additional baseline work or design changes requested during review.
Project commitments: [1] pp. 8–9. Official assessment background: [7]. Marine marking reference: [9].
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The manufacturing strategy discussed in the meeting seeks to adapt existing supplier equipment and reduce new tooling requirements. Overseas sourcing, including potential Chinese suppliers, is an option to investigate rather than an established supply arrangement. A technical specification and qualified supplier comparison should precede selection.
Production definition
Issue a bill of materials, manufacturing drawings, material requirements, dimensional tolerances, traceability rules and an inspection and test plan. Define which components are factory assembled and which are joined at a shore base or offshore. The proposed 120 m fabrication length must be checked against extrusion or assembly capability, handling loads, storage space, transport constraints and marine towing analysis.
For HDPE, qualify the material and joint procedures for the selected pipe configuration and service conditions. Record resin and pipe batch identification, dimensions, machine identification, operator qualification, joint preparation and process records. The approved procedure should establish the necessary fusion parameters and acceptance tests. Generic temperatures, pressures or cooling times should not be prescribed before the pipe and joining system are selected.
	Quality stage
	Required evidence
	Proposed release authority

	Supplier qualification
	Relevant capability, quality system, references and capacity
	Project engineering and procurement.

	First article
	Material certificates, dimensions, assembly fit and test results
	Engineering with independent inspection as specified.

	Production
	Traceable batch and joint records; inspection results
	Manufacturer quality team and assigned inspector.

	Float and compartment tests
	Integrity, attachment performance and buoyancy evidence
	Responsible system engineer.

	Factory acceptance
	Equipment function, controls, alarms and documentation
	Owner representative and operator.

	Shipment release
	Preservation, packing, lifting and transport instructions
	Logistics lead with quality clearance.



Nonconformance and lifecycle records
Use a formal nonconformance process for rejected material, dimensional deviations, damaged surfaces, deficient joints and failed tests. Engineering approval is required for repairs or concessions that affect performance. Each installed module should retain a traceable identity linked to its material, joint, float and inspection records.
The supply contract should require as built drawings, spare parts lists, maintenance instructions, training, test records and warranty conditions. Include accessible replacement interfaces and a practical field repair method in the design review. Manufacturing quality has value only if it can be verified after transport and installation.
Manufacturing concept: [2] 09:06–12:35. The inspection structure is a proposed project requirement.
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A 60 km floating system requires an integrated marine operations plan covering shore facilities, storage, assembly, towing, anchoring, electrical integration, navigation management and final testing. Installation engineering should be developed alongside the permanent design because handling and tow loads may govern component dimensions and connection details.
Module and tow planning
At an illustrative 120 m factory module length, 60,000 m corresponds to 500 equivalent full length modules before allowances, special connections and cutting plans. Each 10 km segment contains 83 full 120 m lengths plus 40 m; efficient use of cut lengths across segments requires a fabrication plan. The meeting also discusses towing six lengths together, corresponding to 720 m of nominal pipe. This is a concept, not a qualified tow configuration or a voyage count.
Confirm tow resistance, stability, bending radius, minimum freeboard, bridle arrangement, emergency tow recovery, tug bollard pull, escort requirements and safe refuge. Select a departure window using a forecast that covers the full operation and contingency time. Shore base selection must account for access depth, launch geometry, assembly area, storage, lifting equipment, utilities and environmental controls.
Indicative installation sequence
First verify the survey control, route clearance and permitted work area. Install or position the approved mooring foundations and supports, recording as installed positions and acceptance evidence. Assemble and tow qualified modules under the marine procedure, connect them in the approved sequence, and establish controlled tension and buoyancy. Integrate navigation marking, communications, power and sensors before the segment enters its operational state.
Use defined hold points after foundation acceptance, initial segment deployment, connection testing, instrument commissioning and first controlled loading. Stop work criteria must include environmental limits, equipment failure, loss of communications, unsafe vessel interaction and unexpected seabed or structural conditions. Any deviation affecting geometry or load paths requires engineering review.
Commissioning and handover
Separate mechanical completion from functional commissioning and performance acceptance. Mechanical completion confirms installed components and records. Functional commissioning tests positions, alarms, communications, power, manoeuvring and failure responses. Performance acceptance evaluates diversion and availability under the agreed evidence protocol. A system may be mechanically complete while its seasonal performance remains under evaluation.
Handover should include verified as built records, unresolved item lists, spares, trained operators, emergency procedures, maintenance schedules and asset ownership responsibilities. Define who operates and insures the system during testing, and when contractual responsibility transfers.
Module and tow concepts: [2] 11:19–12:35. Installation and tests: [1] p. 9. Quantity examples are arithmetic planning aids.
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The operating organization must coordinate observation, prediction, marine movement and environmental response. A designated operations manager should have authority over the operating state, with a marine coordinator directing vessel movements and a technical duty function reviewing structural and environmental information. Responsibilities should remain explicit during nights, weekends and contractor interfaces.
	Operating state
	Entry condition
	Principal control actions

	Routine diversion
	Conditions within approved limits and systems available
	Monitor drift, geometry, loads, power and navigation; maintain logs.

	Enhanced monitoring
	Forecast increase, uncertain drift or developing accumulation
	Increase observations and readiness; confirm support vessel availability.

	Controlled adjustment
	Engineering approved need to change orientation
	Establish exclusion area, execute manoeuvre and verify resulting loads.

	Restricted operation
	Partial equipment loss or local damage within assessed limits
	Isolate affected function, increase supervision and apply temporary restrictions.

	Weather contingency
	Forecast reaches defined preparation thresholds
	Move to approved severe weather configuration or other validated response.

	Recovery and restart
	Post event inspection and corrective work complete
	Authorize staged restart after technical and operational checks.



Daily decision cycle
Review the forecast, satellite coverage, in situ observations and segment condition at the start of each duty period. Identify likely arrival areas, uncertainty and required fleet actions. Check that alarms are functional and that forecast loading remains within the approved envelope. Record the selected operating state, responsible personnel and any restrictions. Update the plan when observations materially change.
The control system should distinguish an informational alert from a warning requiring review and a limit requiring action. Each threshold needs a measurable variable, time persistence, responsible responder and recovery condition. Exact tension, motion, current and weather thresholds must come from engineering and commissioning; they cannot be inferred from the concept presentation.
Crew and public interface
Maintain a marine activity plan, vessel contact list, radio procedure and handover log. Provide notices or coordination through the competent maritime channels as required. Navigation marking and lights should be inspected as safety critical assets. Establish procedures for third party vessels approaching, crossing or becoming entangled with the installation.
Collect operational availability, alarm history, interventions, downtime causes and maintenance hours in an asset system. This record supports performance assessment, supplier warranty discussions and future design changes. Operating adjustments should remain within the approved envelope or pass through a formal engineering change process.
Operating elements are derived from the monitoring, positioning and fleet concepts in [1] and [2]; the state model is a proposed operational framework.
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Maintenance must preserve buoyancy, structural continuity, station keeping, navigation safety and measurement quality. The meeting proposes biofouling removal using equipment described as ultrasound or cavitation from a support vessel, with diver inspection underneath. The cleaning mechanism, capability and safe working distance require vendor evidence and testing; the discussion does not establish an approved method or a reliable maintenance frequency.
	Asset group
	Inspection focus
	Condition requiring technical review

	Pipe and joints
	Abrasion, gouges, deformation, leakage and joint condition
	Damage exceeding approved criteria or changes in structural response.

	Floats and attachments
	Freeboard, water ingress, shell condition and attachment security
	Loss of reserve buoyancy, loose connections or repeated failures.

	Mooring lines and anchors
	Position, tension, wear, corrosion, seabed interaction and movement
	Unexpected excursion, capacity loss or evidence of foundation movement.

	Positioning equipment
	Thrust availability, machinery condition and control response
	Reduced capability or failure of a required redundant function.

	Power and communications
	Battery health, solar output, cables, link quality and alarms
	Insufficient autonomy or loss of critical monitoring and marking.

	Navigation marking
	Light operation, visibility, position and physical condition
	Missing or misleading marking or degraded safety function.

	Sensors
	Calibration, drift, fouling, timestamps and data completeness
	Unreliable data affecting operational or performance decisions.



Condition based maintenance
Set initial inspection intervals from design requirements, manufacturer instructions, criticality and commissioning experience. Refine them using observed growth rates, loading, failures and cleaning effectiveness. Define extraordinary inspections after storms, collisions, unusual loads or loss of position. Marine growth changes mass, drag and sensor quality, so it should be measured as an engineering input rather than treated only as a cosmetic issue.
Validate cleaning equipment on representative material and joints before field use. Demonstrate removal effectiveness without unacceptable damage to polymers, coatings, attachments, sensors or surrounding organisms. Specify collection or management of detached material where required by the environmental plan. A claimed standoff distance of approximately 3 m in the meeting is a proposal to verify, not an accepted operational limit.
Access and repair
Use qualified marine personnel and a task specific access plan. Depth, currents and equipment location determine whether work is performed from a vessel, by divers or by remotely operated equipment. The earlier reference to depths near 500 m must not be interpreted as a routine diver maintenance task. Keep critical spares, approved repair procedures and recovery arrangements ready for damaged modules.
Maintenance concept: [2] 14:50–15:32; depths and instrumentation: [3]. Inspection criteria and intervals require engineering approval.
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The contingency plan must describe actions that are physically achievable for long floating segments, the time required to perform them and the conditions under which action must begin. A statement that the barrier can be moved or sheltered is insufficient unless vessel capacity, mooring operations, tow routes and safe locations have been demonstrated.
Forecast based preparation
Define separate thresholds for increased monitoring, mobilization, suspension of nonessential work and entry into the severe weather configuration. Account for forecast uncertainty, vessel mobilization time, crew endurance, port restrictions and the duration of the marine operation. Establish the last safe decision point rather than waiting for the survival limit to be approached.
	Event
	Immediate management objective
	Preparation required

	Severe weather
	Protect personnel and maintain the approved safe configuration
	Forecast protocol, proven response time, vessels and recovery sequence.

	Mooring or segment failure
	Prevent uncontrolled drift and vessel collision
	Tracking, exclusion zone, recovery equipment and maritime coordination.

	Power or communication loss
	Maintain critical marking and safe local control
	Backup supply, independent communication and defined manual response.

	Collision or entanglement
	Protect people and stabilize the incident
	Rescue coordination, isolation procedures and trained response personnel.

	Fuel or chemical release
	Contain exposure and limit environmental consequences
	Inventory, storage controls, response equipment and reporting procedure.

	Persistent biomass retention
	Avoid excessive loads and deteriorating water quality
	Monitoring triggers and a qualified clearing, release or collection method.



Command and response
Assign an incident commander, marine coordinator and technical support function. Maintain current emergency contacts and the means to notify the appropriate authorities. Identify who can stop operations, authorize a tow, release a line if the design permits it, or approve a controlled restart. Any emergency release feature must be engineered so that releasing one hazard does not create an uncontrolled drifting structure.
Exercise communications, alarms, vessel mobilization and recovery procedures before routine service. Include realistic loss of equipment and unavailable vessel scenarios. Record lessons, corrective actions and the conditions under which procedures need revision. Contractors should participate in drills that involve their equipment or responsibilities.
Post event recovery
Inspect the complete load path and confirm position, buoyancy, joint condition, mooring integrity, marking and sensor reliability before restart. Document any seabed movement or environmental incident. Restore service in stages with enhanced monitoring and retain evidence of the authorization to restart.
Contingency and fuel plans are listed in [1] p. 8. The response structure above is proposed for detailed development.
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The offshore barrier is one component of a regional response. The planning meeting recognizes that residual sargassum will still reach shore and discusses complementary bubble barriers. The conference also describes possible collection and industrial use. These should be evaluated as separate interfaces with their own performance, environmental and cost requirements.
Nearshore bubble barrier concept
The meeting refers to preparing hoses in 300 m sections and a desired readiness before the February–March season following the November 2026 discussion. This is a planning intention, not a confirmed deployment or a validated seasonal forecast. A bubble system would require site specific hydraulic design, air supply, diffuser layout, power, anchoring, maintenance and navigation assessment.
Evaluate its ability to influence floating material under the local current, depth and wave conditions. Include effects on sediment, turbidity, noise, marine organisms and other sea users. Define how it complements the offshore system and where residual material would go. Do not include its costs or effectiveness in the 60 km barrier estimate unless the commercial scope explicitly does so.
Optional offshore collection
The conference discusses a collection or factory vessel concept with an illustrative capacity of approximately 500 tonnes per day. Wet or dry mass basis, operating hours, collection efficiency, vessel storage, transfer capacity and downtime are not specified. The number should be treated as an early capacity concept. A collection operation must demonstrate how it handles peak arrivals, weather interruptions and unloading constraints.
Use and disposal of recovered biomass
Potential pathways mentioned in the broader project concept include biogas, biofuel and fertilizer related products. Each requires characterization of moisture, ash, salts, organic composition and relevant contaminants, followed by process trials and product specific compliance review. Variability in feedstock and possible contaminants must be incorporated into equipment design, product qualification, residue management and economics. No commercial product should be assumed saleable solely because sargassum is available.
Prepare a mass balance from wet incoming biomass through drainage, storage, conversion, product output and residues. Include wash water or leachate treatment, transport costs, energy use, odour control and storage losses. Establish a permitted fallback route when processing is unavailable or material fails acceptance criteria.
For retained or stored wet biomass, assess decomposition gas exposure, ventilation, gas monitoring and safe access requirements. The conference specifically raises the need for gas monitoring near accumulated sargassum. An occupational assessment should determine the applicable controls and action levels for each collection or processing workplace.
Keep revenues from biomass utilization outside the base investment justification until a qualified process, reliable offtake arrangement and costed logistics chain are demonstrated. This prevents a promising secondary opportunity from obscuring the barrier’s primary protection objective.
Bubble system: [2] 24:10–25:15. Collection and utilization concepts: [3]. Integration requirements are proposed.
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A pilot should test the physical assumptions, operational practicality and measurement methods before full scale commitment. Select a representative location and configuration with sufficient current, wave and biomass variability to challenge the design. Define in advance what the pilot can establish and which effects cannot be extrapolated directly to six 10 km segments.
	Performance measure
	Proposed definition
	Evidence needed

	Interception
	Biomass entering the defined interaction corridor
	Upstream observations with a defined time window and mass conversion.

	Diversion efficiency
	Mass guided through the intended exit boundary divided by eligible incoming mass
	Consistent upstream and downstream measurements with uncertainty.

	Bypass and retention
	Mass escaping through gaps, below or over the system, or retained locally
	Boundary observations and time dependent storage accounting.

	Operating availability
	Time capable of the intended function divided by agreed required operating time
	Equipment status, restrictions and downtime records.

	Coastal outcome
	Change in arrival mass or exposure at named destinations
	Baseline and comparison periods adjusted for transport and weather.

	Integrity and safety
	Loads, damage, excursion, failures and navigation incidents
	Instrument records, inspection results and incident logs.

	Environmental response
	Changes in selected habitat and water quality indicators
	Baseline, control or comparison sites and agreed action thresholds.



Mass balance and uncertainty
Define control boundaries and account for incoming biomass, intended diverted outflow, bypass, retention and other losses or gains over the observation interval. Avoid counting the same recirculating material repeatedly. Establish a wet mass convention and uncertainty for image based conversion and field sampling. Report a range or confidence interval where the measurement design supports one.
The presentation’s channel share claim, diversion target and coastal benefit are different metrics. For illustration, even if 90 percent of a destination’s incoming material used the channel and 90 percent of that portion were successfully diverted with no return, the direct reduction would be 81 percent before considering downtime or other pathways. This conditional arithmetic is not a prediction for GBO.
Release criteria
Agree pass, conditional pass and redesign criteria before testing. Require representative observations, verified structural margins, workable maintenance, acceptable navigation and environmental results, and a credible cost update. A single successful event cannot establish seasonal performance. Full deployment should retain staged commissioning so that early segment results can inform later installation.
Project target: [1] pp. 5 and 10. The pilot protocol and illustrative performance arithmetic are proposed evaluation methods.
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Figure 3. Programme reproduced in relative months from the presentation. The source combines 10 weeks of preliminary work with 15 months of implementation and depicts handover in month 17; exact overlap and calendar dates require scheduling.
The programme is an initial planning framework. The meeting’s approximate three month technical effort and five month commercial aspiration address narrower work or contracting objectives; they should not replace the presentation’s approximately 17 month physical delivery programme. No calendar start date, approved funding milestone or permit completion date is established.
	Decision gate
	Release evidence
	Principal dependency

	Concept selection
	Survey plan, alternatives, route constraints and initial feasibility
	Access to historical engineering and baseline data.

	Design freeze
	Checked calculations, drawings, environmental and navigation integration
	Adequate observations and resolution of critical assumptions.

	Procurement release
	Approved specifications, quantities, quality plan and commercial scope
	Funding authority and defined treatment of long lead risk.

	Installation release
	Required approvals, accepted components and qualified marine procedures
	Permits, vessels, shore base and suitable weather window.

	Operational acceptance
	Commissioning evidence, trained team and agreed performance results
	Complete records and closure of critical defects.



Begin environmental scoping and navigation engagement during concept development. The source schedule places the start of environmental processing in months 3–6; this should be reviewed so that approvals do not arrive after procurement or installation decisions that depend on them. Allow for seasonal data collection, supplier lead times, review cycles and weather delays in the integrated critical path.
Source programme: [1] p. 9. Meeting timing: [2] 16:20–21:00 and 24:10–25:15. Decision gates are proposed.
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A single accountable project organization should integrate oceanography, marine engineering, environmental work, procurement and operations. The meeting identifies potential contributors, but participation should be formalized through agreed roles, scope, availability and deliverables. Professional responsibility should follow the discipline and the jurisdiction of the work.
	Role or function
	Primary responsibility
	Key interface

	Project sponsor
	Objectives, funding decisions, scope and risk acceptance
	Authorities, financing parties and project director.

	Project director
	Integrated scope, budget, schedule and decision records
	All technical and delivery leads.

	Oceanography and modelling
	Surveys, transport analysis, monitoring and performance evidence
	Marine design and environmental assessment.

	Marine structural engineering
	Pipe, floats, connections, supports and structural integrity
	Manufacturers, mooring engineer and operations.

	Mooring and geotechnical engineering
	Foundations, mooring lines, excursions and seabed capacity
	Survey team, installation contractor and structural lead.

	Environmental and approvals
	Assessment, consultation, conditions and monitoring obligations
	Authorities, marine users and design team.

	Marine operations
	Installation, towing, fleet coordination and operating procedures
	Engineering, port services and maritime authorities.

	Quality and independent review
	Inspection, calculation review and acceptance evidence
	Owner, suppliers and engineering authority.

	Commercial and procurement
	Cost estimate, contracts, logistics and supplier performance
	Technical leads, finance and legal advisers.

	Asset operations and maintenance
	Control room, inspections, spares and lifecycle records
	Project handover and equipment suppliers.



Initial working resources
The meeting discusses a shared technical office, two or three computers, desks, reliable internet, travel support and short term accommodation for visiting specialists. Include these items in the engineering phase budget with defined duration and responsibility. Survey vessels, instrument rental, laboratory work, software, insurance and specialist review should be separately estimated rather than absorbed into an undefined office allowance.
Document control and earlier engineering
The meeting reports substantial engineering work from 2019–2020, described informally as 80–90 percent complete. Obtain the actual drawings, calculations, survey records, model files and rights to use them. Review their applicability to the present configuration and environmental data. Completion percentages reported verbally do not establish current design maturity.
Maintain a controlled design basis, revision register, action log, interface matrix and decision record. Record who approved each assumption and what evidence is required to close it. A technical change affecting cost, performance or approvals should be evaluated across all three before implementation.
Team, resources and historical engineering: [2] 00:00–03:45, 16:20–21:00 and 30:20–31:30.
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The presentation provides an approximate installed cost per kilometre and a 60 km total. The following arithmetic preserves that basis. It is a concept estimate, not a supplier quotation, a funding approval or a complete lifecycle cost model.
	Calculation
	Basis
	Result

	Installed unit cost
	Presentation estimate
	USD 1,524,400 per km

	Nominal length
	6 segments × 10 km
	60 km

	Total reference investment
	USD 1,524,400 × 60
	USD 91,464,000

	Exchange rate assumption
	Presentation planning rate
	MXN 18.72 per USD

	Exact currency conversion
	USD 91,464,000 × 18.72
	MXN 1,712,206,080

	Rounded amount in presentation
	Reported on page 11
	MXN 1,712,206,000



The difference of MXN 80 between the exact multiplication and the displayed presentation total is immaterial rounding. The exchange rate is a project assumption and should be updated or hedged according to the future contracting and financing plan; it is not represented as a current market rate.
Sensitivity examples
	Illustrative change
	Calculated effect
	Interpretation

	Unit cost decreases by 10 percent
	USD 82.3176 million total
	Arithmetic sensitivity; no supplier saving is assumed.

	Unit cost increases by 10 percent
	USD 100.6104 million total
	Arithmetic sensitivity; not a contingency recommendation.

	One additional kilometre
	USD 1.5244 million at unchanged rate
	Does not capture nonlinear mooring or fleet changes.

	MXN exchange rate changes by 1.00
	MXN 91.464 million change
	Assumes the entire USD reference value is exposed.



Reconcile the earlier commercial discussion
The meeting includes a later stated unit figure of approximately USD 1.5444 million per kilometre, alongside discussion of other lengths and an imprecise total. At 60 km, that unit figure would equal USD 92.664 million, or USD 1.2 million more than the presentation basis. This dossier uses the explicit 60 km and USD 1.5244 million per kilometre presentation estimate for consistency; the source discrepancy must be resolved before commercial use.
A credible estimate should be rebuilt from quantities, supplier quotations, vessel rates, engineering scope, installation activities and an explicit operating period. Identify exclusions, taxes, import duties, escalation, contingency and financing separately. Cost confidence should improve as surveys, design and contracts become more mature.
Primary investment basis: [1] p. 11. Earlier discussion: [2] 14:18–15:32. Sensitivities are calculated examples.
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The current estimate does not define a complete scope boundary. The meeting associates a unit cost with installation, operation and maintenance, but does not establish the maintenance period or service level. The presentation describes an approximate installed system cost. These statements should be reconciled in a priced scope matrix before comparing offers or seeking binding funding commitments.
	Cost category
	Items to quantify
	Commercial clarification

	Engineering and approvals
	Surveys, modelling, design, review, assessments and submissions
	Included in unit rate or separately funded; reuse of earlier work.

	Manufactured assets
	Pipe, floats, joints, anchors, supports and mooring lines
	Quantities, allowances, spares, warranties and delivery terms.

	Electrical and control
	Positioning equipment, power, lights, sensors and communications
	Interfaces, redundancy, software and ongoing service charges.

	Marine installation
	Shore base, assembly, vessels, towing, anchoring and commissioning
	Weather risk, standby, fuel, mobilization and acceptance boundary.

	Recurring operation
	Staff, fleet, energy, data services, monitoring and insurance
	Annual service level, availability commitment and escalation.

	Maintenance and renewal
	Cleaning, inspections, repairs, consumables and replacements
	Inspection access, planned outages and replacement cycles.

	End of service
	Removal, recovery, recycling or disposal and seabed verification
	Responsibility, financial provision and closure acceptance.



Procurement and contract structure
Compare integrated supply and installation with separate packages only after interfaces are clear. Allocate responsibility for design adequacy, fabrication quality, installation damage, performance measurement and operating availability. Define how weather delays, unforeseen seabed conditions, currency movements and changes in law or scope are treated. Use measurable acceptance criteria and require the records needed to demonstrate compliance.
Performance guarantees, if offered, must specify the measurement boundary, eligible environmental conditions, biomass measurement method, uncertainty, exclusions and remedies. An unconditional promise of greater than 90 percent beach protection would not match the current source target or evidence. Payments should follow defined deliverables and accepted work, with appropriate treatment of defects and incomplete documentation.
Lifecycle comparison and removal
Evaluate annual operating cost, periodic replacement, downtime, residual value and removal obligations over a defined service life. Compare scenarios on a consistent time and price basis; financing assumptions and discount rates should be selected by the sponsor with its advisers. No return on investment or payback period is established by the current information.
Design for eventual recovery: identify removable anchors or foundations, recoverable lines and floats, traceable materials and inspection of the seabed after removal. Provide a decommissioning concept and cost allowance before final investment approval, with updates as the installed configuration becomes known.
Scope ambiguity: [1] p. 11 and [2] 14:18–15:32. Commercial and lifecycle provisions are proposed for project development.
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The executive engineering package should be organized as controlled deliverables with named discipline owners and review criteria. The presentation lists the principal study and document categories; the matrix below adds the evidence needed to make those categories usable for procurement and execution.
	Deliverable
	Minimum content
	Acceptance evidence

	Design basis
	Requirements, environment, service life, codes and assumptions
	Approved inputs and closed critical assumptions.

	Oceanographic and metocean report
	Measurements, historical context, variability and design conditions
	Quality controlled data and justified statistics.

	Bathymetry and route maps
	Depths, datums, survey uncertainty and constraints
	Checked georeferenced files and coverage.

	Seabed and habitat report
	Geology, sediment, geotechnical properties and biological features
	Sampling records and suitability for anchor design.

	Water quality baseline
	Methods, locations, results and interpretation
	Laboratory quality records and reproducible dataset.

	Remote sensing package
	Images, processing, masks, biomass conversion and uncertainty
	Field validation and versioned processing records.

	Transport and interaction model
	Hydrodynamics, sargassum motion, barrier response and scenarios
	Calibration, independent evaluation and sensitivity results.

	Structural and mooring calculations
	Loads, buoyancy, strength, fatigue, stability and foundations
	Checked calculations and independent review where required.

	Construction drawings
	Geometry, materials, interfaces, tolerances and connections
	Approved revision with all interfaces coordinated.

	Equipment datasheets
	Ratings, materials, utilities, controls and test requirements
	Supplier compliance and resolved deviations.

	Assembly and marine procedures
	Fabrication, launch, tow, installation and temporary works
	Qualified method, vessel capability and weather limits.

	Operations and maintenance manuals
	Operating states, alarms, inspections, repairs and spares
	Operator review, training and commissioning demonstration.

	Bill of quantities and estimate
	Measured quantities, unit rates, scope, exclusions and allowances
	Traceability to drawings and current quotations.

	Environmental assessment
	Alternatives, impacts, mitigation and monitoring
	Required review decisions and incorporated conditions.

	Contingency and fuel plans
	Triggers, responsibilities, response equipment and recovery
	Drills, resource availability and authority coordination.

	Technical integration and handover
	As built records, tests, assets, warranties and open items
	Complete indexed dossier and accepted handover record.



Do not equate document delivery with technical acceptance. Review should confirm that calculations, drawings, quantities, procedures and operating limits describe the same configuration and that every significant interface has an accountable owner.
Deliverable categories: [1] p. 8. Acceptance evidence is a proposed requirement.
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The register below identifies issues requiring early management. It is a qualitative starting point; likelihood, consequence, residual risk and quantitative allowances should be assessed by the responsible team after the design basis and field data are available.
	Risk
	Potential consequence
	Priority control and accountable function

	Diversion below target
	Limited protection and failure of commercial expectations
	Validate transport and interaction assumptions; oceanography and pilot lead.

	Biomass accumulates locally
	Higher loads, poor water quality and interrupted service
	Define retention limits and a clearing or release method; operations and environment.

	Downstream or return impacts
	Redistribution of exposure to other areas
	Model fate and monitor receiving pathways; environmental lead.

	Mooring or foundation failure
	Loss of position, drifting assets and navigation hazard
	Site investigation, coupled analysis and failure cases; mooring engineer.

	Pipe or connection fatigue
	Progressive damage, leakage and loss of availability
	Material qualification, fatigue design and inspection; structural engineer.

	Loss of buoyancy
	Submergence, changed loads and difficult recovery
	Compartment design, damage assessment and alarms; system engineer.

	Extreme weather
	Asset damage, long outages and unsafe marine work
	Validated survival and recovery plan; marine operations lead.

	Navigation interaction
	Collision, entanglement or restricted marine access
	Traffic study, approved gaps and marking; navigation coordinator.

	Permitting or consultation delay
	Redesign, delayed installation and sunk procurement cost
	Early scoping and a consent dependency register; approvals lead.

	Supplier or logistics failure
	Defective components, delay and additional vessel cost
	Qualification, first article tests and transport planning; procurement and quality.

	Unclear commercial scope
	Budget overrun and disputes over maintenance or performance
	Quantity based estimate and explicit scope matrix; commercial lead.

	Insufficient operating resources
	Deferred maintenance, lost monitoring and low availability
	Funded lifecycle plan and service contracts; sponsor and operator.

	Unreliable data or control
	Late response and misleading performance conclusions
	Calibration, redundancy, quality flags and audit trail; monitoring lead.



Risk management discipline
Assign a named owner, target date, required evidence and closure authority to each material risk. Separate a mitigation action from proof that it worked. Reassess the register after surveys, pilot results, supplier selection and severe events. Cost and schedule contingency should reflect the assessed uncertainty rather than an arbitrary percentage added without explanation.
Risk analysis is proposed for this concept based on the configuration and development gaps described in [1]–[3].
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The next development phase should produce a package that supports a clear proceed, revise or stop decision. Prioritize uncertainties that could change the physical concept, its approval prospects or its investment requirement before committing to detailed fabrication.
	Decision or action
	Required output
	Responsible function

	Recover previous engineering
	Indexed drawings, calculations, survey files and usage rights
	Project director and document control.

	Confirm reference geometry
	60 km scope, segment coordinates, bearings, gaps and corridor extent
	Sponsor with marine design team.

	Select pipe and float concept
	Cross section, material grade, SDR, buoyancy and joint strategy
	Structural and materials engineers.

	Select mooring architecture
	Support type, anchor options, line arrangement and positioning role
	Mooring, geotechnical and naval architecture team.

	Approve survey programme
	Station layout, instruments, duration, laboratory scope and budget
	Oceanography and environmental leads.

	Agree performance definition
	Control boundaries, eligible conditions, metrics and uncertainty
	Sponsor, modelling team and prospective operator.

	Plan pilot and scale up
	Test configuration, acceptance criteria and staged deployment logic
	Engineering and operations.

	Start approvals strategy
	Authority consultations, assessment scope and critical dependencies
	Environmental and legal advisers.

	Qualify manufacturers
	Capability review, technical offers, testing and lead times
	Procurement with engineering and quality.

	Define marine logistics
	Shore base, tow concepts, fleet capability and weather windows
	Marine operations and installation contractor.

	Rebuild cost estimate
	Priced quantities, exclusions, operating period and risk allowances
	Commercial lead and discipline owners.

	Confirm project organization
	Accountabilities, resource commitments, document control and reviews
	Sponsor and project director.



Recommended first phase outcome
Authorize a bounded engineering and validation scope with a budget, schedule and decision criteria. Require a consolidated technical review at its conclusion, supported by the survey results available, alternative comparison, preliminary load assessment, environmental and navigation findings, pilot plan and revised cost estimate. If critical seasonal evidence is still missing, identify the resulting limitation and the additional observation period needed.
Full scale procurement should follow resolution of the design choices that materially affect quantities, reliability and installation. Limited early procurement may be justified for surveys or a pilot, provided its purpose, reusable value and exposure to redesign are explicit.
Actions synthesize the development needs identified throughout this dossier; responsible functions are proposed roles, not confirmed appointments.
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The conference, planning meeting and presentation describe successive or alternative versions of the concept. The explicit 60 km presentation configuration is the reference used in this dossier. The table retains differences that must be closed through engineering or commercial decisions.
	Topic
	Source history
	Treatment in this dossier

	Total length
	Conference: 60 km. Meeting: other lengths including about 70 km. Presentation: 60 km.
	Use 60 km as the reference; other lengths are not included in the base investment.

	Segment arrangement
	Meeting contains an ambiguous spoken segment unit. Presentation states six 10 km segments.
	Use six 10 km segments; obtain a coordinated layout drawing.

	Orientation
	Conference refers to 60 degrees from north; presentation says toward the northeast.
	Nominal 60 degrees; confirm true north convention and operating range.

	Pipe and float diameter
	Conference: 32–52 inch pipe. Presentation illustration: 40 inch label; text: 60 inch floats.
	Treat as distinct component dimensions or alternatives; no final pipe diameter selected.

	Fabrication length
	Conference discusses approximately 150 m elements; meeting proposes 120 m.
	Use 120 m only for illustrative logistics arithmetic; final module length remains open.

	Mooring architecture
	Earlier deadweights and deep water lines; meeting adds cylindrical support and platform terminology.
	Select one integrated architecture after survey and analysis.

	Unit cost
	Meeting later states about USD 1.5444 million/km; presentation states USD 1.5244 million/km.
	Use presentation value; reconcile USD 1.2 million difference at 60 km.

	Operating cost coverage
	Meeting mentions operation and maintenance; presentation describes installed cost.
	Do not assume a service duration or lifecycle coverage.

	Delivery timing
	Meeting mentions roughly 3 months technical and 5 months commercial; presentation shows about 17 months.
	Separate engineering or contracting objectives from physical delivery.

	Diversion and regional benefit
	Channel share above 90 percent and diversion target above 90 percent are both reported.
	Use separate metrics; neither establishes beach protection at the same percentage.

	Historical design maturity
	Meeting describes earlier engineering as 80–90 percent complete.
	Require actual documents and reassessment; no current completion percentage adopted.

	Biomass series
	Presentation gives annual values through 2027 and a fitted growth curve.
	Preserve reported values; identify forecast and require methodological review.



A formal configuration register should record the selected value, supporting evidence, approving engineer, revision date and effect on interfaces. Once decisions are approved, superseded values should remain in the history rather than circulate as competing specifications.
Source comparison: [1]–[3]. Meeting speech and transcription ambiguities should be resolved against original recordings and project records.
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Figure 4. Values reproduced from the presentation, page 4, attributed there to Esteban Jesús Amaro Mauricio, CEMAS. The 2027 value is a projection. These are source reported estimates, not independently validated measurements.
	Year
	Mtm
	Year
	Mtm
	Year
	Mtm

	2010
	3.6
	2016
	3.5
	2022
	30.2

	2011
	4.3
	2017
	7.0
	2023
	34.7

	2012
	4.4
	2018
	15.2
	2024
	40.8

	2013
	3.8
	2019
	18.6
	2025
	50.5

	2014
	9.7
	2020
	20.9
	2026
	59.1

	2015
	11.3
	2021
	25.0
	2027
	86.4



Methodological questions to resolve
The presentation labels the measure as total annual wet biomass across the central Atlantic, Caribbean and Gulf of Mexico. Establish whether each annual number represents a peak stock, a mean stock, an integrated production estimate or another statistic. Repeated observations of the same floating material must not be interpreted automatically as additional annual biomass.
The chart distinguishes a MODIS Aqua/Terra series for 2010–2017 from Sentinel based estimates for 2018–2026. Review cross sensor calibration, detection thresholds, geographic masks, cloud treatment, wet mass conversion and uncertainty before interpreting the combined trend. Specify the observation window for 2026 and the forecasting model, training period and uncertainty range for 2027. No extrapolated growth curve is used as a structural design load in this dossier.
Source: [1] p. 4. Mtm means million metric tonnes. Sensor resolution alone does not validate biomass conversion.
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	Term
	Meaning in this dossier

	GBO 60×60
	Gran Barrera Oceánica concept with nominal 60 km length and 60 degree orientation.

	Holopelagic sargassum
	Sargassum that spends its life floating in the open ocean.

	Diversion efficiency
	Fraction of eligible incoming biomass guided through a defined intended exit boundary.

	Coastal arrival reduction
	Change in biomass reaching a specified coastal destination over a defined period.

	HDPE
	High density polyethylene, the proposed pipe material family.

	SDR
	Standard dimension ratio, commonly the nominal pipe outside diameter divided by nominal wall thickness.

	Freeboard and draft
	Height above the water surface and depth below it, respectively, for the floating component.

	Reserve buoyancy
	Additional buoyant capacity available beyond that needed for the specified loaded condition.

	Metocean
	Combined meteorological and oceanographic conditions relevant to design and operation.

	Bathymetry
	Measurement and mapping of underwater depth and seabed form.

	Mooring excursion
	Movement of a restrained floating component away from its reference position.

	Station keeping
	Maintaining position and orientation using moorings, propulsion or both.

	RTK and GPS
	Real time kinematic positioning technique and Global Positioning System, respectively.

	ROV and USV
	Remotely operated underwater vehicle and uncrewed surface vessel.

	MIA
	Manifestación de Impacto Ambiental, an environmental impact assessment submission in Mexico.

	FAT and commissioning
	Factory acceptance testing and verification of installed system functions before service.

	CAPEX and OPEX
	Capital expenditure and recurring operating expenditure.

	Mtm and wet mass
	Million metric tonnes and mass measured with a defined retained water or drainage convention.



Unit conventions
One metric tonne equals 1,000 kg. One kilometre equals 1,000 m. One inch equals 0.0254 m: 32 inches = 0.8128 m; 40 inches = 1.016 m; 52 inches = 1.3208 m; 60 inches = 1.524 m. USD and MXN identify United States dollars and Mexican pesos. The letter M after a currency denotes millions.
Use true north bearings and a stated coordinate reference system once confirmed by the survey and design team. Preserve whether a biomass value is wet or dry mass, a stock or a transport rate, and the area and time period to which it applies. Proposed, estimated, target and measured are different evidence states and should remain explicit in project records.
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Project specific facts are attributed to the supplied presentation, planning discussion and conference. Additional publications provide technical or regulatory background. The engineering requirements and decision framework in this dossier are recommendations for subsequent project development.
[1] GBO 60×60 presentation 2026
User supplied PDF, GBO_60x60_Presentacion_2026.pdf, 12 pages. Configuration pp. 5–6; studies pp. 7–8; programme p. 9; investment p. 11; reported biomass series p. 4. The presentation contains institutional branding; this dossier does not infer formal authorization or funding from that branding.
[2] Project barrier planning meeting
Plaud record titled 11-04 Reunión Planificación y Diseño del Proyecto Barrera Anti-Sargazo, dated 4 November 2026, approximately 39 minutes. Technical references use elapsed recording time. Informal alternatives, uncertain transcription and unconfirmed participation are not treated as binding commitments.
[3] First Sargassum Forum conference
Conference by Dr. Esteban Jesús Amaro Mauricio. Source audio supplied by the user as 1er. Foro Sargazo Conferencia Magistral Dr. Esteban Jesús Amaro Mauricio.mp3, with a reviewed working transcript. Used for the earlier offshore barrier, sensing, mooring, collection and processing concepts.
[4] Plastics Pipe Institute marine installations guidance
Handbook of PE Pipe, Chapter 10, Marine Installations. Background on PE buoyancy and marine installation considerations. It does not validate the proposed GBO structural configuration.
[5] Copernicus Sentinel 2 mission
SentiWiki mission documentation. Reference for Sentinel 2 spectral bands and 10, 20 and 60 m spatial resolutions.
[6] Copernicus Sentinel 3 OLCI instrument
SentiWiki instrument documentation. Reference for the OLCI instrument and approximately 300 m full resolution sampling.
[7] SEMARNAT environmental impact assessment content
Official description of environmental impact submission content. Project location, activity and assessment modality must be confirmed with the competent authorities.
[8] United States Coast Guard floating offshore facility types
Technical background for distinguishing spar and semisubmersible floating structures. Used for terminology, not as a declaration of the legal regime applicable in Mexico.
[9] IALA Recommendation R0139
The Marking of Man Made Offshore Structures. Reference for development of an authority approved navigation marking scheme; final requirements depend on the installation and jurisdiction.
Dossier date and public reference review: 6 November 2026. Source links are provided for traceability; project approvals and contractual commitments require their own records.
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