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Abstract: The Research Story

Research focus:  When does a modular liquid-handling package become a viable port service, and what operational gates decide if it should be 
used?

Breakbulk ports are built for project, general and dry cargo—not recurring bulk-liquid flows. When a compatible liquid opportunity appears, fixed tanks, pipelines and 
dedicated berth systems may be too expensive or too slow for uncertain demand yet. Rejecting the cargo leaves revenue on the table.

This study evaluates portable bulk-liquid containment as an interim infrastructure model: a removable storage/transport interface that could allow selected liquid cargoes to 
be staged or moved through breakbulk assets without converting the port or vessel into permanent liquid service.

The finding is conditional: The concept is not a substitute for mature liquid terminals. Its value is strongest when demand is real but intermittent, the cargo is 
compatible, the site can control transfer and secondary containment, and incremental revenue exceeds added handling, inspection, insurance and delay risk.

Decision Tree: 

Market Gap: The Bridge

The product is designed to help ports capture liquid-cargo opportunities when demand exists, but current volume or frequency 
does not justify investment in permanent liquid-terminal infrastructure.

As illustrated below, portable liquid breakbulk handling is most viable in the gap between no liquid-cargo demand and the point at 
which recurring volumes justify permanent liquid-terminal infrastructure.
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Author’s own decision framework; permanent terminal fit depends on cargo volume, permit pathway, land and recurring demand.

Methodology: Graduate Feasibility Study

The poster is structured as a feasibility framework, NOT a product pitch. It follows the 
competition guidance to combine literature review, case evidence, and industry relevance.

charterparty risk, safe berth, contamination, delay allocation
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Port Infrastructure Model: Permanent Specialization vs. Modular Liquid-Handling Package

Author’s own elaboration; permanent terminal elements synthesized from tank-terminal descriptions and port liquid-handling practice.

Carrier Opportunity: Where Can Ports Capture Liquid Volumes?

Author’s own elaboration based on the supplied portable containment concept cycle.

Path Forward + Conclusion

Conventional Liquid Terminal Modular Liquid-Handling Package

Fixed storage tanks / tank farm

Fixed pipelines / manifolds / loading arm

Dedicated liquid berth interface

Core components: tank foundations • fixed piping • containment/fire 
systems • permits

Best fit: high and recurring liquid throughput

Temporary staging / secondary containment area
(Designated area where the bags can sit safely 

while being filled, emptied, inspected, or staged) 

Portable liquid-containment units 

Pump 
skid

Flexible hoses

Existing breakbulk berth

Core components: portable bags • pump skid • hoses • spill controls • 
inspection

Best fit: intermittent, developing 
demand or project based liquid demand

Package preserves 
flexibility by allowing the 
cargo to be transferred 
from temporary 
containment to multiple 
approved delivery or 
storage options

Risk controls required in both 
models:

Cargo compatibility Transfer procedures Secondary containment Emergency response Regulatory approval

1. Carrier Opportunity 2. Port Positions Itself as the Gateway 3. Competitive Volume Capture

The business first appears on the carrier 
side: a vessel with dry/general cargo faces a 

weak, empty, or uncertain backhaul.

Inbound movement: dry bulk, 
project cargo, steel, agricultural 

cargo, etc.

Problem: return leg may be empty, 
weakly utilized, or dependent on 

finding another dry cargo.

Opportunity: screened liquid cargo 
can become a compatible backhaul 

instead of a lost voyage leg.

Carrier value: additional freight 
and better vessel utilization

This is why the port can capture 
the business in the first place: 

carrier demand exists before the 
port service is sold.

The port wins the volume by presenting 
itself as a practical gateway for carriers that 

participate in this cargo type.

Gateway
Port

Existing breakbulk 
berth

No full liquid 
terminal required

Modular liquid-
handling package

Temporary 
transfer capability

Operational controls
Cargo screening • transfer 

procedures • spill 
response • inspection

Port message to carriers: “Use 
our port as the gateway for 

selected liquid backhauls and 
related breakbulk trades.”

Once positioned as the gateway, the 
port becomes more competitive by 

supporting flexible delivery and storage 
paths.
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Competitive edge: carriers gain routing 
flexibility instead of relying on a single 

fixed terminal pathway.

Gateway outcome: the port becomes 
attractive to carriers seeking liquid 

backhaul options alongside dry/general 
cargo trades.

Port value: cargo volume, 
handling revenue, storage 

revenue, and related 
services

Captured volume occurs where liquid cargo demand + carrier backhaul capacity + temporary port handling capability intersect.

The purpose of this visual is to show where the business originates, how the 
port positions itself, and why carriers may choose the gateway.
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Feasibility

Methodology: Feasibility Study

Application

Port Adaptation Strategy: When Temporary Handling Makes Sense

The port should escalate commitment only as cargo demand becomes more recurring and commercially defensible.

Strategic progression

1. One-off or low demand
Port response:

Divert, decline, or use 
another established liquid 

gateway
Revenue is too thin to 
justify even temporary 

mobilization.

2. Intermittent / test 
market

Port response:
Deploy a modular liquid-
handling package at the 
existing breakbulk berth
This is the target zone 

for temporary handling.

3. Recurring / scaled demand
Port response:

Consider fixed liquid 
infrastructure and permanent 

specialization
Volume now begins to justify 

permanent investment.

Increasing demand frequency and commitment

Temporary handling is used to test 
the market before the port 

specializes.

What the port tests in the modular zone

Demand test

Will carriers and cargo interests repeat the 
movement often enough to create a service 
lane?

Operational test

Can the existing berth, laydown area, transfer 
equipment, and safety procedures support 
the cargo?

Commercial test

Do handling, storage, and service fees exceed 
mobilization, labor, inspection, and 
compliance cost?

If all three tests pass, the port has a 
defensible gateway strategy.

Conceptual model informed by thesis discussion that mobile shore units may enable operations at standard dry bulk ports, while port integration and approval remain key constraints (COVERTAINER , pp. 39, 44).

Feasibility Gates: Where the Concept Fails or Proceeds

Source notes (small-text citation): mobile shore-unit potential at standard dry bulk ports and transfer flexibility (COVERTAINER , thesis p. 39); vessel stability and class uncertainty for dry bulk conversions (p. 38); port-integration weakness, limited testing, and 
approval barriers (pp. 47–48, 52–53).

Port Pilot Business Case: Cost, Revenue, and When to Specialize

1. Cost to test the movement
The port does not price a full liquid terminal first. It 
prices a temporary package and the due-diligence 

needed to run a controlled pilot.

Pre-pilot due diligence
Cargo compatibility • site review • berth/hold review 
• legal & insurance check

Temporary handling package
Pump/skid • hoses/manifold • fittings • secondary 
containment • monitoring

Per-call execution cost
Mobilization • labor • survey/inspection • standby 
response • demobilization

Public equipment benchmarks
GSA: 6-inch diesel vac-assist pump ceiling rate = 
$276.64/day
Justrite: 20×20 ft, 2,990-gal spill berm = $3,279

2. Revenue the port can capture

A pilot should measure real port-call revenue, not just 
vessel savings. Wharfage is only the visible starting 

point.

Negotiated services
Handling / transfer / inspection coordination

Storage + laydown
Temporary staging, demurrage / storage if applicable

Vessel charges
Dockage + security surcharge + harbor-type fees

Published wharfage proxy
Brownsville chemicals N.O.S. bulk: $1.48/MT

Illustrative wharfage math
5,000 MT × $1.48 = $7,400

10,000 MT × $1.48 = $14,800
Wharfage only — not total port revenue.

3. Escalation decision
The modular service is an adaptation strategy. It 

should prove the trade, be redesigned, or stop before 
major capital is committed.

TEST
Rent / contract temporary package

REPEAT
Measure contribution per call

OWN
Buy/contract dedicated modular assets if repeatable

SPECIALIZE
Build permanent liquid infrastructure only if volume 

becomes recurring

Real-world anchor
Brownsville committed nearly $28M to Liquid Cargo Dock 6, 
Liquid Dock 3 work, and related dredging—evidence that ports 
specialize after sustained demand justifies fixed assets.

Source notes: Brownsville Tariff No. 7 (effective Jan. 1, 2026) for wharfage/dockage/security definitions and chemicals N.O.S. rate; Port of Brownsville “Growing Forward” for $28M liquid-dock investment; GSA STR ceiling rates and Justrite QuickBerm as public equipment benchmarks; Pîrî 
Reis Univ. thesis for mobile shore-unit concept and port-integration constraints.

In-hold installation: 
Portable liquid-
containment bags 
positioned inside a 
vessel cargo hold for 
bulk liquid transport.

Shoreside 
preparation: 
Containment unit 
staged, secured, and 
prepared for 
installation or cargo 
transfer.

Quayside transfer: Mobile 
pumping equipment and 
hoses connect the 
temporary containment 
system to the berth-side 
transfer operation.
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Recommended Pilot Path

Screen Cargo
compatibility / demand

1
Review Port + Vessels

site - engineering - regulatory

2
Dry Run

equipment + procedures

3
Controlled Pilot

measure cost • time • safety

4 Scale or Stop
repeat • specialize • 

discontinue

5

Conclusion
If pilot movements prove recurring demand and operational feasibility, the port can scale the service or justify permanent investment.
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