
  
Introduction 
 
Carriage of liquid cargoes onboard tanker vessels can present a unique and often underestimated set of 
risks, with contamination incidents capable of giving rise to significant commercial, operational and legal 
consequences.  Even minor lapses in proper handling procedures - whether during the planning phase, 
tank preparation, loading, storage, or other handling - can compromise entire shipments, leading to 
complex claims.  
 
The aim of this Risk Alert is to highlight common causative factors and, more importantly, explore through a 
series of case studies some of the practical controls that may help to prevent or reduce the frequency and 
severity of off-specification cargo incidents. 
 

Compatibility  
 
The primary consideration at the outset is ensuring that there is compatibility of the intended cargo, this 
involves multiple interrelated factors, including the vessel’s tank coatings, adjacent cargoes, tank cleaning 
agents, water washing methods and oxygen. A recurring theme is also whether the nominated cargo is 
compatible with the vessel’s last three cargoes, and within the liquid or vapour element of other cargo 
onboard. 
 

Case Study 1 - Tank Coating Resistance 
 
It is vital to understand the components of the vessel’s tanks, including the tank coatings.  For example:  
 

• Zinc silicate coatings are generally resistant to strong solvents (e.g., benzene/xylene) as well as to 
alcohols/ketones.  However, they are unsuitable for many acids, alkalis and vegetable oils.  

 

• Epoxy coatings are typically suitable for clean oil products such as gas oil and jet fuel, but many 
epoxy types have limited solvent resistance. Reference should always be made to the 
manufacturer’s coating resistance guidance and the current coating condition. 

 

• Stainless steel tanks, which are non-corrosive and do not absorb or retain cargo residues, allowing 
tank cleaning to be carried out with minimal disruption to operations. They are suitable for high-
specification cargoes such as MEG, styrene monomer, or strong acids. However, some cargoes 
cannot be carried in stainless steel – for example, hydrochloric acid which requires rubber lined tank 
construction. 

 
Example - Toluene Cargo - Coating Interaction/Desorption 
 
A chemical tanker was loaded with a cargo of toluene having previously carried reformate for several 
voyages. At discharge the cargo of toluene was off specification for olefins content. This resulted in 
commercial loss and operational disruption. 
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 The investigation revealed that the coating of the vessel’s tank could absorb solvent-like cargoes and later 
desorb previously absorbed components, particularly where the coating condition was degraded.  
 
Insufficient grade-change cleaning, inadequate flushing of cargo/vent lines and limited access to coating 
resistance guidance increased the risk.  
 

Tank Cleaning  
 
Contamination from previous cargo residues or a failure of tanks to pass inspection may result from a 
failure to conduct proper tank cleaning.  The reasons can include insufficient duration, inappropriate 
chemicals, ineffective washing, malfunctioning equipment, poor supervision, or inadequate verification.  
 
To ensure effective cleaning: 
 

• Base cleaning plan on previous/next cargo compatibility and applicable guidance (ICS, CoA, 
charterers). 

• Maintain correct parameters (temperature, pressure, duration). 
• Ensure full coverage, including shadow areas, pipelines, coils, pump wells. 
• Clean the entire cargo system (tanks, lines, pumps, manifolds, stripping systems). 
• Eliminate dead legs and residue traps. 
• Use appropriate chemicals at correct concentrations. 
• Ensure tanks are fully drained and dry; prevent water residues (critical for aviation fuels/LSF). 
• Conduct visual inspections (in adequate lighting).  But do not rely on appearance alone— “clean-

looking” ≠ cargo-ready.  Consider whether wall wash tests, odour checks, and lab analysis are 
required. 

• Engage surveyors where required. 
• Record procedures, chemicals, parameters, inspection results, and retain logs/tests. 

 
Never load until cleanliness is confirmed; obtain charterers’ written acceptance/LOI if in doubt. 
 

Case Study 2 – Cargo Reactivity 
 
Cargo reactivity is a critical consideration during 
tank cleaning operations. A cargo may react 
independently with a single substance (for example, 
water, air, or another cargo), or it may react 
simultaneously with multiple substances.  For 
example, a combination of cargo residues present 
in slop tanks or within the remainder on board 
(ROB).  
 
Such reactions can generate flammable, toxic, or 
corrosive gases or aerosols, the release of heat, or 
the formation of unstable compounds (e.g. 
peroxides), all of which can pose a significant risk of 
explosion.  
 
Tank cleaning operations must therefore be 
planned with cargo reactivity in mind. Safety is the 
primary concern, followed closely by the risk of 
contamination where cargo encounters 
incompatible substances. This can readily result in 
off‑specification claims. 
 
Managing a single cargo is usually straightforward. However, complexity increases significantly where 
residues from multiple cargoes are present and may interact. Where incompatibility is known or suspected, 
steps should be taken to minimise contact during cleaning. This includes considering the compatibility of 
residues transferred to slop tanks or retained as ROB. 

 Cargo contamination with previous residues  

  

Cargo contamination and reactivity by IG (Tanks with phosphoric Acid)
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Incoming residues must be assessed against those already present to avoid adverse reactions.  The timing 
of slop tank discharges also requires careful management, as the accumulation of residues increases the 
likelihood of reactive incidents and may make subsequent cleaning more difficult. 
In extreme cases, such reactions have led to structural damage, including pin-holing of bulkheads and 
cross-contamination of adjacent tanks 
 
Example - Jet/Aviation Fuel Contamination – Metallic Sources and Hidden Pathways 
Post-discharge testing of a cargo of aviation fuel identified elevated metals and specification concerns, 
triggering an investigation into cargo system materials and contamination pathways not visible during 
routine inspections.  
 
The eventual cause was attributed to copper-bearing alloys (including brass) from which the heating coils 
were manufactured. Certain heating coil materials may, under specific conditions - such as coating 
breakdown, prolonged exposure, elevated temperatures, or aggressive cleaning chemicals - trace metals 
into sensitive fuels.  
 
Additional contamination pathways include water ingress through heating coils or valves, vapour migration 
through common venting, residues in pumps/lines and incompatible slops in shared systems. 
 

Contamination Prevention – Tank/Voyage Planning 
 

Case Study 3 - Values/Tank Isolation  
 
The IBC Code requires the positive (physical) isolation of 
tanks - such as spool removal or the use of spectacle/blind 
flanges - with the aim of eliminating any risk of cross-
contamination. In practice, however, most contamination 
incidents arise from valve mis-operation or leakage, rather 
than failures of physical segregation. 
 
A common scenario involves two cargo grades intended to 
remain segregated, where contamination occurs because a 
crossover valve between lines is inadvertently left open, 
allowing one cargo to enter another system. 
 
Contamination may also be less obvious. A valve may be closed but internally leaking, enabling cargo 
migration due to pressure differentials. This often presents as gradual contamination, identified at discharge 
through drifting density, flashpoint, or composition. 
 
The Club has also seen cases where small-bore stripping lines, which are connected between tanks and 
lines, create unintended paths to contamination due to incomplete isolation.  Even small volumes can 
contaminate large parcels, particularly for sensitive cargoes, resulting in off￼specification claims. 
 
Similar risks arise for cross-contamination in vapour systems due to common inert-gas and vapour return 
lines if they lack effective segregation.   This can result in vapours mixing and potential flashpoint issues. 
 
Example – Crude Palm Oil Contaminated with Palm Kernel Oil 
A tanker loaded crude palm oil (CPO) and palm kernel oil (PKO) into tanks that, under the vessel’s 
procedures, were intended to carry the same grade because they shared (paired) discharge line system.  
 
The CPO was subsequently found contaminated with PKO, in resulting in a quality claim, with the product 
being potentially downgraded, as well as consequential time delay whilst the contamination was 
investigated. 
 
The root cause was a deviation from the vessel’s own procedures created vulnerability by loading different 
grades into paired tanks/lines sharing a common discharge path. By loading different grades into tanks 
connected to a common discharge line, the vessel created a pathway for cross-contamination. Minor valve 
integrity issues, pressure differentials during transfer, and residual product in shared lines enabled 
cross-flow. 
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Even small quantities of contamination were sufficient to exceed quality limits for edible oils, leading to 
off-specification cargo. 
 
Key Precautions:  
 

- Treat paired systems as one unless design/procedures permit otherwise.  
- Verify valve integrity. 
- Conduct independent line-up checks. 
- Lock or secure critical valves. 
- Avoid grade mixing in shared discharge systems.  
- If a deviation is unavoidable, obtain written agreement, introduce barriers where practicable, and 

increase sampling. 
 

Sampling and Cargo Monitoring 
 
Proper sampling is critical not only to confirm cargo quality, but also to protect Owners. Deficiencies in 
sampling procedures are a frequent weakness point in disputes. 
 
Sampling should be carried out as follows:  

 
- Prefer closed sampling systems where fitted, particularly for volatile or sensitive to avoid 

contamination and loss of light ends. 
- Ensure the sampling point (top, middle, bottom) is representative of the cargo condition. 

 
Sampling should be undertaken at key stages:  
 

- After tank cleaning verification (if wall wash required) 
- At commencement of loading (first foot) 
- During loading (running samples if required) 
- At completion of loading 
- Prior to discharge 

 
Ensure samples are taken jointly with surveyors/terminal representatives, where possible, to avoid 
disputes. 
 
Sample integrity must be maintained and samples from different tanks should not be mixed unless forming 
a composite sample under controlled conditions. 
 

Case Study 4 – Draining and Purging of Sample Points  
 
It is also always recommended to flush sampling lines before taking final samples, otherwise there is a risk 
of off-specification test results but where the samples are not representative of the cargo.  
 
It is suggested that:  
 

• Changeovers are treated as controlled operations: with properly drain, purge and flushing of lines 
required, and minimise dead legs. 

• The vessel should maintain a written changeover checklist and ensure sampling lines are fully 
purged before first‑foot or line sampling. 

• Do not commence transfers where acceptance depends on first‑foot results, until such result is 
passed unless formally agreed in writing. 

• Exercise extra care during hose/arm changes and part-discharges — small residual volumes can 
cause contamination 

• Where possible, witness or verify line clearing 

• Conduct joint sampling, clearly labelled and documented, to reduce disputes 

• Take and retain ship’s samples at key stages 

• Recognise contamination may arise in the transfer system or shore-side facilities, not only onboard 
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Example - Off-Specification Naphtha  
 
A chemical tanker loaded naphtha and part-discharged at an intermediate port. The receiving shore tank 
was later found off‑specification due to organic chlorides (reported as dichloride). The vessel’s retained 
samples were within specification, and the terminal stated it did not handle dichloride. 
 
A likely cause was contamination introduced during manifold/hoses/arm changeover, where draining and 
purging were incomplete and dead legs retained product. These residues can be mobilised into the 
shoreline or sampling point during subsequent operations. 
 
Where draining, purging, and ventilation steps are not properly recorded, evidential gaps arise, making it 
difficult to establish causation. 
 
On the available evidence, it is likely that dichloride residues were retained within the manifold system and 
released following reconnection during the changeover. 
 

Case Study 5 - Sampling, Labelling and Chain of Custody 
 
Once samples are drawn, labels should be completed immediately so 
that identity is fixed at source and the risk of misidentification is 
minimised. Each retained sample bottle should carry sufficient 
information for a third party to understand exactly what the sample 
represents and when/where it was taken. 
 
All samples should be sealed with unique seal numbers, with minimum 
label information including: 
 

• Sample description (e.g. “final tank sample after loading”) 

• Port, tank number(s), manifold, date/time 

• Sampler name and rank 

• MARPOL Annex II details (where applicable) 

• Surveyor/representative signature (or refusal recorded) 
 
A record should be made in the sample log and any handover documentation, along with the following 
precautions:  
 

• Store all retained samples in a designated sample 
locker: which is not in the accommodation; and is 
protected from heat/UV 

• Storage should be safely ventilated and secured 
against damage 

• Incompatible samples segregated where possible 
 
Fully document the chain of custody: recording all samples 
in deck log and cargo sample log. Ensure the sample log 
captures: 
 

• ship/voyage/port, date/time, location 

• tank(s), product, operation and stage 

• sample type, seal number, sampler/witness 

• observations, storage location, and disposal/transfer details 
 
Example - Jet Fuel: Off-Specification then On-Specification 
 
First-foot testing on a cargo of jet fuel cargo reportedly failed a Micro-Separometer analysis (MSEP, being a 
standardised test used for aviation fuel) but later results reportedly passed. The dispute focused on 
whether the first sample was representative and whether handling of the samples affected the test 
outcome. MSEP is a cargo that is particularly sensitive to sampling technique and sample handling.  
 

Off spec cargo due to watering and microbes. 
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Incomplete purging, poorly defined sampling points, lack of witnessing and multiple transfers/mixing can 
affect results for any cargo. 
 
Timing of analysis can also be critical where loading commences before first-foot results are available, 
complicating responsibility allocation. 
 
Example - Insufficient Sampling/Inconsistent laboratory Methods  
Discharge analysis indicated the cargo of palm oil was off-specification. Investigations showed that the 
laboratories instructed at loading and discharge ports had used different methodology and standards, which 
were incomparable, despite the sampling records demonstrate consistency of sampling methods. 
 
 Where sampling point detail, representativeness, witnessing, handling and chain of custody are not robust, 
it may weaken the reliability of evidence and increase the likelihood of dispute escalation. 
 
Key Precautions:  
 

- Ensure there is an alignment where possible of methodology and request clear method statements.  
- It is also suggested to retain split samples, so there is an opportunity for additional testing if needed. 

 

Case Study 6 - Blending, Treatments and Specific Cargo Handling Requirements 
Before agreeing to a blending operation onboard confirm that each component grade, together with the 
final blended product, is included on the ship’s Certificate of Fitness (COF).  
 
Blending operations must be carefully planned, risk-assessed, and executed under clear written 
instructions. If the Master has reservations concerning the safety of the planned operation, the Company 
should be contacted for guidance before proceeding.  
 
A plan should be discussed and agreed with the Master and the shipper. As a minimum: 
 

• Confirm that blending is permitted by local authorities and confirm the ship is permitted to carry each 
individual component product and the final blended cargo. 

• Clarify whether the cargo is shipped as MARPOL Annex I or Annex II. If Annex I, confirm the Oil 
Discharge Monitoring Equipment (ODME) is type‑approved for the final blended cargo. 

• Confirm the densities and always commence with the highest density first. 

• If the ODME is not type‑approved for the final blended cargo, confirm arrangements to transfer 
residues and tank washing slops to a shore reception facility at the discharge port, and confirm clear 
guidance on how loading, blending, discharge and residue disposal after cleaning are to be 
recorded in the Oil Record Book / Cargo Record Book, as applicable. MARPOL Annex I). 

 
Good preparation is key.  Tank cleaning plans should be made for every cargo transition taking account of 
cargo history, compatibility requirements, charterer instructions, and industry standards.  
 
Inspection should be made of the tanks, pipelines, pumps and manifolds before loading using appropriate 
tests (for example, wall wash-chloride-hydrocarbon-visual) and the results should be documented.  
 
Example - Additive/Doping Disputes - Cargo On-Specification at Load, Off-Specification at 
Discharge 
 
A petroleum cargo was certified on-specification prior to loading.  Additives were injected, and the cargo 
was later declared off-specification on arrival at discharge port. The disputes centred on the additive 
injection process, additive management, and whether deterioration occurred during carriage versus at the 
terminal.  
 
Claims arise where additive batch ID, dosage calculations, injection rate and calibration evidence are 
incomplete, or where sampling intervals and witnessing are inadequate.  
 
Additives can be sensitive to mixing energy, temperature profile, water presence and handling events, 
making causation difficult if record-keeping is weak. 
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Key precautions:  
 

- Obtain a written additive plan. 
- Record batch IDs, dosage calculations, injection rates and times. 
- Retain calibration evidence and increase sampling frequency (with witnessing where possible). 
- Maintain continuous temperature and handling records.  
- Avoid unnecessary transfers that may destabilise the cargo. 

 

Case Study 7 - Cargo Shortage and Measurement Disputes 
 
Quantity disputes arising from ship-shore figure differences, calibration table issues, temperature correction 
errors, vapour losses, inconsistent measurement standards, or leakage are all common events.  For 
example, volatile cargoes, such as gasoline or naphtha, can be particularly sensitive to evaporation effects.  
 
Vessels should be ensured that equipment is calibrated and verified regularly.  Through-out cargo 
operations the crew should maintain disciplined ullaging and temperature measurement and calculations. If 
there are any discrepancies these should be formally documented by way of letters of protest.  Clear 
timelines and evidence of how calculations have been made should also be maintained. 
 
Example – Shortage on Discharge  
 
A vessel loaded approximately 36,870 MT of naphtha. Upon discharge, receivers alleged a shortage of 
~0.35%, exceeding the contractual tolerance. 
 
A difference does not automatically mean cargo has been lost. Cargoes evaporate easily, and 
measurement methods can vary widely between ports.  In practice, how the cargo is measured can be vital 
to determining whether there has been an actual loss. The ship may have used closed gauging systems, 
while the terminal relied on manual measurements. Small differences in temperature correction or vapour 
handling can quickly translate into a “paper loss”, especially with light products. 
 
The root cause in this matter was attributed to inconsistent measurement methodology between ports and 
a lack of agreement on standard reference temperature (15°C vs 60°F).  Along with no vapour control or 
VOC accounting. 
 

Case Study 8 - Cargo Heating Temperature Control  
 
Inadequate temperature management may result in cargo degradation, viscosity change, phase separation 
and/or off-specification outcomes.  
 
This risk is heightened where heating systems and temperature sensors are not inspected and function-
tested before and during the voyage, where tanks are not maintained in a properly sealed condition against 
contamination (with inert gas positive pressure maintained where required), or if charterer’s heating 
instructions are incomplete or not complied with, alongside insufficient recording of cargo temperature 
profiles throughout the voyage. 
 
Example - Styrene Monomer - Overheating 
 
A chemical tanker loaded a cargo Styrene Monomer (inhibited) from Rotterdam bounding to Taiwan.  The 
cargo arrived off specification due to polymerisation which was attributed to overheating. 
 
Some cargoes are extremely sensitive to temperature. Styrene, for example, can become unstable if 
overheated.  The cargo temperature had exceeded the recommended limits (~25°C), and inhibitor depletion 
was accelerated by the temperature rise. 
 
The root cause analysis suggested there had been a lack of awareness of the cargo sensitivity to 
overheating. 
 
In such cases, problems can arise not because the crew failed to heat the cargo, but because heating was 
applied when it should not have been, or temperatures were not closely monitored. 
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Even a gradual rise in temperature can accelerate chemical reactions and affect cargo quality. Often, 
claims arise simply because the vessel did not strictly follow the cargo’s technical carriage requirements. 
 

Charterparty and Delay Claims 
 
All the above identified issues have the potential not only to give rise to disputes regarding liability for 
damaged or contaminated cargo, but also to trigger further disputes under charterparty arrangements, 
particularly in relation to the allocation of time between the parties. 
 
Members are therefore advised to maintain comprehensive and contemporaneous records, including 
detailed timelines, Notices of Readiness (NOR), and all relevant communications. They should also ensure 
that letters of protest are issued promptly to preserve their position. Early engagement with Member’s usual 
representative at the Club is strongly recommended, so that timely and appropriate guidance can be 
provided. 
 

Conclusion 
 
The prevention of off-specification cargo incidents requires more than compliance adherence to procedural 
requirements. A robust and effective framework must extend beyond completion of individual tasks to 
encompass the manner in which decisions are made, verified, and recorded at every stage of the cargo 
cycle.  
 
Operational resilience is best achieved when crews are supported by clear and comprehensive guidance, 
effective supervision, and a culture that prioritises verification over assumption. The consistent application 
of these principles across operations will not only mitigate risk but also enhance the evidential position in 
the event of subsequent disputes. 
 

Resources 
 
Standard Practice for Manual Sampling of Petroleum and Petroleum Products. 
Standard Practice for Sampling Industrial Chemicals. 
 

Supportive Information 
 
For further information on this or other Loss Prevention topics please contact the Loss Prevention 
Department, Steamship Insurance Management Services Ltd. 
Tel: +44 20 7247 5490 Email: loss.prevention@simsl.com  
 
 
The information contained in this publication is provided for general information and guidance purposes only and does not 
constitute legal or professional advice. While every effort has been made to ensure the accuracy and reliability of the content at the 
time of publication, no guarantee is given that the information is complete, current or applicable to all circumstances. 
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