
The period of the carrier’s responsibility for liquid bulk
cargoes, under the Hague and Hague-Visby Rules, extends
from the time when the cargo is loaded until the time it is
discharged, including the loading and discharging operations.
Under the Hamburg Rules, the carrier, his servants and
agents are responsible for the cargo from the time the cargo
is received by them at the load port until the time it has been
delivered at the discharge port.

The carrier (the Master or agent) must at the request or demand
of the shipper issue to the shipper a Bill of Lading (B/L)
showing, among other things, the apparent order and condition
of the cargo as received on board. Most loading and
discharging operations of liquid bulk cargoes are performed
by the actual carrier. There may be different practices in the

load and discharge ports, and these, together with the nature
of the cargo, are important factors. Most B/Ls include the
words “shipped in apparent good order and condition”.
Some Charterers may also insist on the clause “Clean on
Board” to be entered but it is recommended that such a
notation is resisted as there is a risk that these words may
subsequently prevent the Carrier from contending that the
cargo was in fact off-specification or damaged on shipment.

Many parcel tanker owners have issued instructions to their
Masters to sample each type of cargo at the ship’s manifold on
commencement of loading, after the first foot-load (so-called
“first run” or “first foot” sample), and from the ship’s tank after
completion of loading. The samples are usually numbered
and sealed, and details are entered in a sample logbook.

Samples and sampling in the
carriage of liquid bulk cargoes
As there is a wide variety of liquid cargoes carried and many different types of ships
involved, the subject of sampling is very wide. This article deals with the general
principles of how to ascertain the apparent order and condition of liquid goods
when they are shipped and, just as importantly, how to preserve the evidence.

CAREFULLY
TOCARRY
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An advantage of this procedure is that the ship’s officers who
attend the sampling, or who actually draw the samples, will
likely be available for questioning at the discharge port. It is
sometimes the case that sampling by shippers at the load
port is not witnessed by the ship’s officers, and samples
allegedly drawn from the ship’s tanks are handed to the ship’s
staff just prior to departure. This underlines the need for a
joint sampling procedure between shippers and carriers, and
carriers and consignees. It is important that, for safety
reasons, no third parties are allowed to draw samples from
the vessel’s cargo tanks unattended by the ship’s staff.
Additionally, witnessed sampling by the ship’s staff could
assist in determining the representative nature of the
samples, in the event of a claim. It is common for the ship to
record the commencement and completion times of
sampling. It could be useful if this record also describes the
number of samples drawn, the method used and any
observations (for example: “One half litre, middle height, spot
sample drawn from each tank’s vapour lock using vessel’s
closed sampling equipment. All samples appeared to be
clear and bright on initial examination.”)

Owners are strongly recommended to instruct their ships’
officers that, whenever there may be any doubt as to the
apparent good order and condition of a liquid bulk cargo
during the various stages of the cargo transfer operation, they
should notify their office, the shipper and the P&I Club’s
correspondents, so that expert advice may be sought and
samples analysed at the load port. In case of serious doubt
about the condition of the cargo, B/Ls should not be signed
until the official results of the analysis become available.

It should be emphasised that, as with bulk or general cargo,
the description on the bill of lading relates to the external and
apparent condition of the goods. Claims on liquid bulk
cargoes often involve the question of quality. In the area of
the trade and transport, the term “quality” usually signifies the
extent to which a product or material complies with relevant
parameters, be they commercially agreed characteristics or
internationally accepted standards. The quality of liquid
cargoes is not usually apparent, and the carrier has no
means of checking it. In the majority of instances, the ship’s
staff cannot question the condition of a product upon
loading, except perhaps where the presence of free water,
haziness or dull appearance, the presence of a strong foreign
odour, or an obvious deviation in the colour of the product, is
readily apparent.

It is, therefore, important that samples taken at the time of
loading and prior to discharge are representative of the
condition of the cargo and are available in the event that any
dispute arises. According to the industry standards, a sample
is considered to be representative when the portion extracted
from the total volume contains the same constituents – and in
the same proportion – that are present in that total volume.

Where load port samples have been drawn and retained on
board, any uncertainty about the quality of the cargo at the
time of loading can be clarified at relatively low expense. The
shipper, however, is in a different position because, apart
from the sampling and analysis that take place prior to
loading, the shipper may consider it necessary to take first
run samples from the ship’s tanks at the commencement of
loading operations and suspend loading until analysis is

attained. The ship’s staff may not be involved, or even
informed about the results of this analysis. Bona fide shippers
will usually provide this information, however, and will require
the ship to discharge the first run of cargo if this analysis
shows it to be off-specification.

When loading operations are resumed, it should not be
assumed that the first run of cargo will be in good order and
condition, as the shipper may have found the product to be
only slightly off-specification with respect to one ore more
parameters. A decision to blend (dilute) the cargo during
subsequent loading operations may have been made.

The importance of carefully cleaned tanks, compatible tank
coatings and well-maintained pipelines, heating coils, valve
systems, hoses and pumps cannot be too strongly stressed.
Thorough and detailed cargo tank pre-loading inspections –
particularly where the tanks are entered and wall-wash tests
are completed, as well as the pipelines status is verified – are
all very important steps in ensuring the cargo tank readiness
for cargo.

It is the shipper’s and the consignee’s responsibility to ensure
that the shore hoses and pumps (when used) are suitable for
the product concerned. Sampling at the manifold – after the
first run of cargo has been loaded, after completion of
loading, and prior to discharge – is important in order to
analyse of whether or not any alleged damage or
contamination could have been caused as a result of the use
of unsuitable equipment supplied by the shipper or
consignee, or by defects in the ship’s loading system. In
cases where more than one grade of incompatible cargoes is
transferred concurrently (loading or discharging), periodic
sampling at the manifold during the transfer is also important.

It must be emphasised that it is the duty of the ship’s staff to
ensure that the correct cargo valves are in the open position,
while the unused cargo valves remain fully closed and (where
required) sealed (particularly for the handling of liquid
chemical cargoes and clean petroleum products). The crew
should also ensure that, where the ship’s integral piping
system is involved, the cargo is directed to the correct tanks
during loading, and that the lines used during loading and
discharging are properly isolated to avoid cross
contamination with other products on board. All these
activities should be documented, and the log books should
be of sufficient details to show how the cargo was loaded
and include details of when individual tanks were opened and
closed in addition to the usual start and stop times.

Sale contracts

The quality of liquid bulk cargoes when shipped should be in
accordance with the specification in the contract of sale. The
shipper may agree with the buyer that this specification is
based on the usual grade specifications used in the trade, or
as established by the internationally accepted standards,
such as the International Standard Organisation (ISO) or the
British Standard Institution (BSI) for example. The carrier is
not a party to the contract of sale and cannot be expected to
have knowledge of a specification that, in most cases, relates
only to quality.



Certain limited quality descriptions such as “clear”,
“colourless”, etc. may be apparent upon visual inspection of
samples. The presence of water, for example, can usually be
detected by an experienced ship’s staff. However, the wide
variety of products, frequently referred to only by trade names
or codes, makes it difficult for the ship’s staff to detect
anything other than the most obvious deviations in the
condition of the cargo.

Sale contracts, while regulating the relationship between
sellers and buyers, also have some bearing on the carrier’s
position. They usually require certain sampling procedures to
be carried out and the appointment of an independent
inspector to certify the fitness and cleanliness of the ship’s
tank, pumps and pipelines. Many standard vegetable oil
contracts require discharging samples to be drawn in the
presence of both the seller’s and buyer’s representatives and
analysed by an independent chemist. Almost all oils and fats
are sold subject to such sampling and analysis, but the
contracts rarely provide for the carrier to be given such
samples. However, it is common for the carrier to be asked to
carry load port samples for the delivery to receivers. The
receipt of and delivery should be documented with the
receivers’ representative signing a receipt for the samples.

Evidence of the condition of a liquid bulk cargo on loading is,
therefore, extremely important. Claims lodged at the
discharge port have frequently been defeated as a result of
analysis of loading samples.

Some sale contracts provide for the change of ownership of
the cargo to take effect at the time of loading on board ship
while, in accordance with other contracts, the cargo
ownership can be also transferred after the departure of the
vessel from the loading port when the vessel is at sea. In both
cases, B/Ls should be issued by the carrier as evidence of
the shipment. It is, therefore, important for the shipper, the
seller and carrier to have evidence of the condition of the
cargo at the time of loading.

The sampling activities of the shipper and buyer from the
vessel’s cargo tanks often lead the ship’s officers to believe
that nothing is required of them as the carrier’s position has
been sufficiently protected. This is not the case. The carrier
must take an active part in the sampling procedures,
particularly at the load port, and must see that their interests
are properly protected.

Sampling

For the sampling of liquid bulk cargoes, it will be important to
describe the various types of liquids that can be carried by
ships. In broad terms, these are:

• Crude oils

• Dirty petroleum products

• Clean petroleum products

• Vegetable oils and fats

• Noxious liquid substances (liquid chemicals)

• Liquefied natural gases

• Liquefied petroleum gases

Each type of liquid bulk cargo may have specific
requirements for the sampling approach, equipment to be
used, type of sampling containers, as well as the storage.

In addition to the preceding sections, there are several other
important reasons why samples should be taken during
loading and discharging of liquid bulk cargoes for the
purpose of protecting the carrier’s interests:

• To enable protest to be made to the shipper if the product
loaded is not in apparent good order

• To enable the loading operation to be followed in all its stages

• To provide evidence should the ship’s tank coatings be
found damaged upon, or after, discharge

• To enable the carrier to provide evidence should local
authorities lodge pollution claims against the ship

• To enable the specific gravity and temperature of the cargo
to be established

• To calculate standard volumes

• To verify that the cargo was delivered to the receiver in the
condition as loaded

• To investigate potential subsequent claims against the
carrier for admixture or contamination

Sampling prior to loading

Shippers of liquid bulk cargoes will not, in most cases, allow
the carrier to witness, take samples or take part in the
sampling of shore tanks, road tankers, barges or tank
wagons, particularly when the shippers are responsible for
the loading of the cargo.

It should also be noted that there are many areas of the world
where large consignments of vegetable oils are delivered
alongside by a wide variety of road tankers, barges or rail
tank wagons. With road tankers and rail tank wagons, the
product is usually drained into the shore containers before
being pumped on board. These tankers are generally used for
a variety of commodities, including both vegetable and
mineral oils, and their cleanliness should not always be
assumed. Shippers may not always check the suitability of
such wagons until they arrive alongside in loaded condition,
where they are sampled by the shippers’ inspectors.

It is also common practice, in this trade, for shippers to
‘borrow’ from each other to make up the total quantity loaded
into a particular ship. So, the cargo may consequently be of
variable quality and condition. When the loading is from tank
barges, sampling takes place prior to loading into the ship.
Even if the ship’s officers are provided with such samples,
they have no control over how they were drawn, and there is
no certainty about when, or from where, they were taken.

With respect to the loading of crude oils at offshore terminals,
such as single point (buoy) mooring arrangements (SPM/
SBMs), there may be no provisions for drawing samples from
shore tanks, as these can be far away from the SPM/SBM
location. At such terminals, the sampling prior to the cargo
transfer may also be not applicable, and the implementation of an
automatic sampling procedure during the loading may be used.
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Where pre-loading samples from the shore tanks are
provided to the vessel for further delivery to the receivers
and/or for retention by the vessel, a verification of the shore
tank descriptions and numbers with the shore tanks, as
discussed during the pre-transfer ship/shore meeting, should
be made. This will ensure that the shore samples received by
the vessel are from the same shore tanks used to deliver the
cargo during the transfer.

Sampling during loading

Tanker vessels can load one or more parcels of liquid bulk
cargoes requiring individual B/Ls. Sampling during loading is
not common for liquid gasses in bulk, but mainly for
petroleum products and chemicals. One of the most
important samples is the one drawn at the point where the
cargo is considered as received by the vessel – the
permanent manifold connection between the vessel and the
terminal. A key requirement is that, on commencement of the
loading of each individual parcel, samples are taken from the
ship’s manifolds to affirm that the cargo delivered from the
shore meets the specification.

The next sampling stage is very often drawing the so-called
first run (or first foot) sample from the ship’s tanks, which
aims at confirming that the vessel’s cargo tanks meet the
cleanliness requirement for the specific cargo. The manifold
and first foot samples are usually drawn manually. It is not
uncommon to have situations where the manifold sample
meets the specification, but the first foot sample does not. In
such cases, the cause of the failed first foot sample is not
necessarily the vessel’s tanks; however, it will be difficult to
defend this without further evidence.

The loading of the first foot in the cargo tanks may also
coincide with the shore line displacement and shore line
capacity verification. While the very first flow of cargo at the
manifold may have been within specification, subsequent
flows may contain some contamination. Therefore, it is
important that, following the first manifold sample drawn on
commencement of the cargo transfer, subsequent manifold
samples are drawn at the same manifold until the first foot is
loaded in the relevant cargo tank(s). While this may not be
so important for crude oil cargoes, it is important for
high-value cargoes, such as clean/dirty petroleum and
chemical cargoes.

In order to protect the vessel’s interests, the manifold sampling
activity should, ideally, consist of a few samples (three or
more) drawn at a certain interval of five to ten minutes.
Alternatively, the manifold samples for each parcel can be
drawn at the beginning of loading, five to fifteen minutes later
and prior to drawing the first foot sample. For water sensitive
products (such as Jet-A1), a first flush sample (immediately at
the start of loading) should be drawn and inspected for water
(which may have accumulated in the shore pipeline. Prior to
hose connection, the manifold sample point should be
checked to ensure it is free of potential contaminants.

The cargo tanks of tanker vessels can be served by common
cargo piping and cargo venting arrangements, particularly on
board crude oil/product tankers. Product/chemical tankers
can have designated cargo tank piping systems that can be

inter connected by one or two common lines at the
manifolds. During a concurrent loading of two or more
sensitive cargoes requiring complete liquid and sometimes
also vapour phase segregations, it is important that manifold
samples are drawn periodically from the cargoes
concurrently loaded. It may not be usual for the cargo
inspectors and terminal representatives to participate in such
sampling operations; however, it will be beneficial if they are
formally invited to witness the sampling, particularly if they are
present on board throughout the loading. If the inspectors
attend only on commencement and completion of the cargo,
the crew should take unilateral periodic samples from the
manifolds, properly documenting each sample. If the apparent
condition of any manifold sample drawn during the loading
suggests a potential quality issue, the terminal should be
informed immediately, and the cargo transfer operation
suspended for investigation.

It is essential that the shipper’s cargo inspectors take part in
this sampling procedure and that the samples are retained by
all the parties. Whenever loading operations are interrupted
and hoses, pumps or line systems ashore are changed over,
sampling of the relevant manifold and ship’s tank before and
after the changeover will be considered a good industry
practice unless it is certain that the hoses, shore lines and
pumps have been previously used for the same product.

Shippers’ inspectors frequently take manifold and first run
(foot) samples on their own initiative and will usually make up
composite samples of all tanks after completion of loading.
They should not be allowed to do this on their own and
without the attendance of a responsible and knowledgeable
ship’s staff, particularly when toxic and/or flammable cargoes
are to be sampled and handled.

On completion of the loading, a representative sample from
each tank should be drawn. Depending on the cargo being
sampled, different manual sampling techniques may need to
be employed in order to ensure the representativeness of the
samples. This is normally carried out manually by the cargo
inspectors and the ship’s staff using closed or open sampling
devices. All efforts should be made to ensure that the cargo
in each cargo tank is homogeneous prior to sampling,
particularly when more than one product is loaded and
blended on board the vessel.

Loading port samples other than those
taken by the carrier

Samples are sometimes handed to the ship’s staff to be
delivered to the consignees in accordance with the seller’s
contractual obligations. In such cases, the ship’s staff will be
unaware of how or where such samples were obtained, and it
is rare for the ship to be provided with a duplicated set for its
own use. Nevertheless, such a duplicated set should always
be requested for retention on board. The origin of such
samples is uncertain, and their labels often bear vague
descriptions such as “average shore tanks”, “average tank
trucks”, “average head line”, etc. These samples, whether
relating to vegetable oils, mineral oils or petrochemicals, may
be drawn before and/or during and/or after loading. They may
be single or a duplicated set, sealed or unsealed, and either
against a receipt or not. The carrier has no control over the
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drawing of such samples and, in many cases, analyses of
them will conform to the required specification while the
cargo on arrival does not.

At the discharge port, such shipper’s loading samples are
collected by inspectors appointed by the shipper or
consignees, who may also measure and sample the ship’s
tanks. Samples jointly drawn at the load port by the ship’s
staff and shipper’s representatives at any stage of the loading
may then serve to prove that the samples handed to the
ship’s staff for delivery to consignees do not represent the
true condition or quality of the cargo. The handing over of
samples should be documented with receipts.

Sampling before discharging

On arrival at the discharge port, after tank ullages and
temperatures have been carefully checked, representative
samples should be drawn of all cargoes on board. This
sampling is usually carried out by the consignee’s surveyor
and the activity should be attended by the ship’s officers. It is
usual to take top, middle, lower and bottom samples, or a
running sample from each tank, depending on the product.
On ships equipped with deep-well submersible cargo pumps
in each cargo tank, the sampling operation may be carried
out by driving each pump and drawing the sample from the
pump stack. It should be taken into account, however, that
the pump stack sample would normally sample only the lower
part of the cargo in the tank, and not throughout the whole
volume, and this may not be representative for non-
homogeneous materials or those that may tend to stratify
because of temperature/density differences. Where the cargo
remains homogeneous during the voyage, such tank samples
may be mixed into a composite sample following the relevant
industry guidelines and standards. It is also recommended to
use a water-finding instrument to establish whether free
water is present at the bottom.

In the case of edible oils and animal oils/fats, bottom
samples should always be drawn to check for sediment,
emulsion and free water. It should be noted that emulsion is
not easily identifiable and the best way for establishing its
presence is by way of sampling. The bottom samples must
be kept in separate jars, sealed, and properly labelled for
identification. They should not be used for composite sample
preparation. It must be emphasised that sediments, if any,
should always be regarded as belonging to the particular
consignment involved.

With many products, it is the practice to defer the
commencement of discharge until analysis of the samples
has been completed. If the receivers indicate that the cargo
does not conform to the required specification, the Master
should immediately request the local P&I Club correspondent
to arrange for attendance of an independent surveyor and for
analysis of loading samples.

Sampling during discharging

The cargo is usually considered to have been delivered to the
consignees by the carrier when it passes the manifold
connections. With respect to tanker vessels using common

cargo pipelines and manifold cross-over connections, where
more than one cargo grade is pumped to shore
simultaneously, a risk of cross-contamination on board during
the pumping still exists.

It should also be considered that cross-over connections
between different cargo groups and pipelines may also exist
ashore. On this basis, and in order to protect the interests of
the vessel and its owner, it will be important to prove that the
cargoes passing the vessel’s manifold connections are
delivered ashore retaining the quality parameters established
during the sampling on arrival. It is recommended that
manifold samples are drawn as follows:

• on commencement of the discharging of the first cargo parcel

• on commencement of the discharging of any subsequent
cargo parcel

• periodically (usually every four to six hours or when the port
watch changes over) from all cargo manifolds during the
concurrent discharging operation

• if shore cargo tanks are changed over

• if the vessel’s cargo tanks are changed over or there is a
need for changing of the cargo pipe lining-up

• during concurrent stripping operation

Periodic sampling during the discharging aims at ensuring
that the vessel’s cargo pipeline system retains its integrity
while the cargoes are on board, and also that there are no
potential errors on the part of the crew and that the cargo is
delivered to the consignees as received at the ports of
loading. It will be beneficial if the cargo surveyors and/or the
terminal representatives are invited to witness this type of
sampling and this can be discussed and agreed during the
pre-transfer meetings.

The sampling will need to be properly documented, the
samples stenciled and stored, and the vessel’s own sampling
log updated. There will be no need of analysis if a claim is not
made; however, the availability of these samples will allow a
potential contamination claim during the cargo discharging
operations to be resolved quickly. These samples may not
need top be retained for more than a month or up to three
months after the completion of the discharging operation.

Sampling procedures

The sampling is defined by the relevant industry standards as
“all the steps required to obtain a sample that is representative
of the contents of any pipe, tank, or other vessel and to place
that sample in a container from which a representative test
specimen can be taken for analysis”.

The cargo sampling is a process that requires careful
attention and each sample must be representative of the
product concerned. Ensuring the representativeness of the
samples will depend on the sampling location, the material
being sampled, the sampling equipment used, and the
sampling approach employed.

Continuous sampling at the ship’s manifold to obtain a
so-called “ship’s rail composite” sample, while a time-consuming
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procedure, may be of high value and representativeness in
the case of homogeneous cargoes where ship or shore tank
samples taken prior to commencement of transfer have
shown the product to be satisfactory at the time the ship
arrived. Such continuous sampling may be challenging when
done manually and without a proper sampler installed on the
cargo pipe cross-section. In most cases, the vessel’s
manifold drain pipes are used for drawing a continuous
sampling and, if the cargo is not homogenised and some
layering exists, the representativeness of the product may be
open to question.

The most important samples are of the first cargo arriving at
the ship’s manifold, a first run sample from the ship’s tank,
and a sample, or set of samples, drawn from the tank on
completion of loading. In the chemical (parcel) trade, samples
during the first five minutes of loading are sometimes also
drawn. The object of all these sampling operations is to
obtain a manageable quantity of sample material, the
condition and properties of which correspond as closely as
possible to the average condition and properties of the parcel
being sampled.

The importance of cleanliness cannot be too strongly
stressed. All sampling work should be carried out with clean
hands and, where protective clothing is necessary, such as in
the case of toxic products, clean gloves of a suitable material
should be worn. The apparatus used should be of a suitable
material that does not react chemically with the cargo being
sampled. Various types of sampling bottle can be used,
particularly in large tanks, but if glass bottles are employed,
care should be taken to avoid breakage.

With edible oils, where smell and flavour are important in
quality assessment, scrupulous cleanliness is essential, and
the sampling devices should be thoroughly washed with hot
water and soap and rinsed with hot water before use. All
sampling equipment should be protected from the weather,
rain, dust, rust, grease, oxygen etc., and, before the sample is
divided into suitable containers, the outside of the sampling
apparatus should be wiped clean.

When sampling from manifolds or pipelines, care should be
taken to ensure that the sampling cock through which the
product is drawn is absolutely clean. This method of sampling
is most difficult and must be carefully supervised to ensure
that both the shipper and carrier obtain a part of the same
representative sample. It is important that, when samples are
being taken by this method, a constant rate of flow of the
product is involved. If there is a variation in the flow rate, the
sampling cock must be carefully regulated to ensure that the
full sample is taken at a constant rate. Certain products, such
as corrosive liquids, liquefied gases and products that react
dangerously with water and/or air, cannot be sampled by
normal means. It may also be dangerous to keep samples of
some products for too long as they become unstable.

Various international (IP 475 / ISO 3170) and industry
(ASTM D4057 / MPMS Chapter 8.1) standards define the
term “representative sample” as a portion extracted from the
total volume that contains the constituents in the same
proportions that are present in that total volume.1

For a representative sample to be drawn or prepared, it is
important that the sampling material is homogeneous
throughout the storage tank or when passing through a
pipeline. While some liquid bulk cargoes can be reasonably
considered to have a homogeneous nature, others are
non-homogeneous. A typical example of the latter are
materials that may stratify, blends, and materials capable of
retaining water and sediments in suspension and of varying
volatility – crude oils, heavy fuel oils, and others.

There are a number of manual sampling techniques that can
be used to representatively sample homogeneous cargoes:

• running sampling (it is very challenging, almost impossible,
to be properly achieved)

• all-level sampling

• spot sampling from upper, middle and lower levels

For homogeneous cargoes, spot samples may be used to
form a final composite sample from a cargo tank or from all
cargo tanks loaded with the same material on board a vessel.

Sampling instruments

The sampling instruments used may be of various types,
depending on the manual type of sampling methodology
applied – closed or open sampling. One restriction of the
closed sampling approach is that the sampling probes are of
smaller size and it takes time to draw samples of bigger
volumes. The open hatch sampling approach allows for larger
sampling probes to be used, so that one draw can provide
the spot sample for the relevant level.

The sampling instruments may be made of glass, stainless
steel, aluminium, etc., and it is important to use an instrument
made of a material that is compatible with the cargo being
sampled. It is generally advisable to avoid instruments made
of brass, copper or copper-based alloys. Sampling
instruments should be simple, robust and easy to clean. A
number of sampling instruments are shown below, together
with their descriptions. The Association is grateful to the
British Standards Institution for allowing material from
B.S.627 to be reproduced. Figures 1 to 8 illustrate open
hatch sampling instruments for bulk oil shipments and some
other liquid bulk cargoes.

The sampling bottle (Figure 1) is suitable for sampling large
ships and tanks of liquid oil. It consists of a bottle or metal
container, which may be weighted, attached to a handle long
enough to reach the lowest part to be sampled. It has a
removable stopper or top, to which is attached a suitable
chain, pole or cord. This device is lowered to the desired
depth, where the stopper or top is removed, and the
container allowed to fill.

The tipping dipper (Figure 2) consists of a cylinder
approximately 6 in (150 mm) long and 2 in (50 mm) in diameter,
carrying an extension with a hole at its closed end and a stout
wire handle at the open end. The handle carries a small metal
catch and a rope. The cylinder is inverted in the position shown
on the left and maintained in that position by the insertion of
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zone sampling, provided it is equipped with a separate cord
allowing the ball and inlet valves to be opened manually on
reaching the desired sampling level.

To withdraw samples at any level, a zone sampler is normally
used (Figures 6 and 7). There are two different types of
apparatus. The first one is lowered empty to the required level
and then, by means of an additional cord attached to the top
of the central valve spindle, the valve may be opened, and the
container filled. When the sampler has filled, the valve is
allowed to close, and the container is withdrawn. The second
sampler type (Figure 7) is designed to allow the material to
flow through it during the lowering of the sampler to the
desired level. At the specified level, the material inside is
trapped and remains in the sampler while it is raised.

the catch into the hole, and then sunk into the oil in the tank.
At the required depth, the rope is twitched to release the
catch, whereupon the cylinder rights itself and fills with oil.

It should be noted that stoppers or tops made of cork or
other porous materials should not be used as they may
potentially retain contaminants/microbes from previous
materials and subsequently introduce same in the new
sample (Figures 3 and 4).

The dead-bottom sampler (Figure 5) is suitable for
withdrawing bottom samples from up to a few centimetres
from the tanktop. To withdraw a bottom sample, the
apparatus is attached to a cord or chain and lowered empty
to the bottom of the tank. On contact with the bottom, the
central spindle valve automatically opens and the container
fills from the bottom. On withdrawal of the sampler, the valve
automatically closes again. This sampler can also be used for
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Figure 1:
Sampling bottle or can

Figure 2:
Sampling tipping dipper

Figure 3: Cork stopper used for spot level (zone) sampling

Figure 4: Cork stopper used for all-level and running
sampling

Figure 5: Dead-bottom sampling bottle as illustrated in
standard ASTM D1265

Key
1 Ball valve/air outlet
2 Line for lowering
3 Air outlet
4 Spring-loaded inlet valve
5 Removable screw cap-facilitate cleaning
6 Weighted inlet valve (the optional extension rods trigger the opening
and closing of the inlet valve based on hieght of rod)

Figure 6: An example of core/zone sampler with
manual activation



The ‘Go Devil’ (Figure 8) sampling bottle consists of a
bottle, heavily weighted at the bottom, approximately 12 in
(300 mm) long, of 3 in (75 mm) body diameter and
approximately 1 in (25 mm) body diameter and approximately
1 in (25 mm) neck diameter, with a chain attached. On being
placed in oil in a tank, it drops so quickly that it does not
begin to fill with oil until it reaches a fixed position.
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Figure 7: An example of a flow through core/zone sampler

Figure 8: ‘Go Devil’ sampling bottle

Key
1 Carter winder
2 Pressure valve
3 Sight glass
4 Relief valve
5 Carbon filter
6 Graduated tape
7 Housing
8 Transfer valve
9 Transfer block
10 Laborartory bottle
11 Valve cover
12 Quick-connect coupler
13 Vapour-lock valve in

closed position
14 Vapour-lock valve in

open position
15 Tank top
16 Sampling container

Figure 9: An example of closed sampling system as
presented in ASTM D4057

Where hazardous cargoes should be sampled, closed
sampling equipment is used. This type of equipment should
be completely gastight and should not allow for any gas
leakage during the sampling operation. Generally, the closed
and restricted sampling equipment should be capable of
drawing samples similar to the one known as an open hatch
sampling – namely, the level, running, all-level and
dead-bottom sampling. Figures 9,10 and 11, below, show
closed sampling devices.

Figure 10: Closed sampling equipment. Sampling of
1-hexene

Key
1 Upper flap valve
2 Bottom valve
3 Product flows through
as sampler is lowered
through the liquid



One of the challenges presented to the surveyors and crew
when using closed samplers, particularly with high
pour-point and high-viscous cargoes, is that the weight of the
sampler may not be sufficient to readily penetrate and reach
the desired level immediately. This may result in drawing
samples that may not be representative. Another problem
observed is where the sampling of such cargoes is done
during cold weather. Solidified material may deposit on the
sampler, presenting difficulty in retrieving the sampler through
the vapour-lock pipe and valve.

The sampling of liquefied gases is normally carried out
directly from the main loading or unloading pipelines of the
vessel or from a designated tank sampling point. Where toxic
products are to be sampled, closed loop sampling should be
performed, preventing any cargo or gas release to the
atmosphere during this activity.

Sampling containers

The sampling containers should be suitable for the handling
of the sample. Their size, shape and material will depend on
the compatibility of the sampling material with the container,
the hazards of the material, volatility, parameters to be
analysed, the period of retention, and other factors. The
containers can be of various sizes and with different closures
and inserts. For liquefied gases, high-pressure cylinders
should be used.

Widely used are cans, plastic and glass sampling containers.
Where the visual appearance should be assessed during the
initial stages of the loading, such as during drawing manifold,
first flow and first foot samples, then the most suitable
containers are the clear Boston round bottles (Figure 12).
Amber Boston glass bottles are normally used where the
sample could potentially change its characteristics when
exposed to light.

Metal sampling containers are widely used for long-term
storage (Figure 13). Volatile materials should be stored with
proper cap inserts to prevent material loss from evaporation.
The inserts may be made of metal, pulp or PTFE
(Polytetrafluoroethylene). Some of these metal containers
should be epoxy-coated where samples are to be stored and
subsequently analysed with respect to their electrical
conductivity and thermal stability characteristic.

Certain hazardous or highly sensitive cargoes require closed
sampling to be carried out. The sampling containers should
be capable of being connected to the closed sampling
equipment. The containers should be thoroughly clean and
purged with clean and dry inert gas, such as nitrogen for
example, prior to use. In most cases, gas bottles with valves
at both ends may be in use.
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Figure 11: MMC restricted sampler with decanting in the
left photo. MMC closed gas tight sampler in the right photo
© MMC International Corporation

Figure 12: Amber Boston round bottle with plastic
closures and black caps

Figure 13: Various metal sampling containers commonly
used for sampling and long-term storage



The sampling of LPG and LNG is done with the use of
constant pressure metal gas sample containers (Figure 14),
floating piston containers and constant pressure floating
piston cylinders. The definitions of these containers are given
in ISO 8934. It is not usual to retain gas samples on board a
vessel as the industry practice is to test samples soon after
they have been drawn.

Plastic bottles (Figure 15) are also used for storage;
however, it should be noted that the plastic material may not
be suitable for some petroleum and chemical liquids. This
type of bottle may not be suitable for long-term storage or for
the storage of jet, kerosene, gasoline, white spirit and special
boiling point products. The sampling of aviation fuel is carried
out in accordance with ASTM Standard D4306, suggesting a
number of containers to be used, some of which are
epoxy-coated containers, borosilicate (hard) glass bottles
and others, found to be satisfactory for the determination of
water separation, copper corrosion, electrical conductivity,
thermal stability, lubricity and trace metal content.

Vessels should ideally be provided with a sufficient number of
sampling containers in order to meet the requirements of the
company SMS procedure for sampling, as well as any
additional sampling activities that may be necessary to
protect the owner’s interests in the event of an alleged
contamination claim.

Labelling of samples

All samples jointly taken at the loading and/or discharging
ports should be properly labelled and sealed, and identical
sets should be kept by all parties. Should shippers or
receivers refuse to seal the samples jointly, an appropriate

entry should be made in the logbook. These samples should
be unilaterally labelled and sealed by the ship’s staff and/or
the independent surveyor representing the carrier, if such has
been appointed. The samples themselves must be identical
to those taken together with the shippers/ receivers, and the
latter must be notified in writing immediately to confirm the
joint sampling and record any refusal to seal these identical
samples jointly with the carrier.

In some ports, the chief officer may be asked to sign paper
labels that bear the name of the ship, the shippers, the
product, the ship’s tank, the date and place of sampling, a
seal number (such as the one to appear later on the wax
seal), and the signature of shippers’ inspectors before the
loading operations have been completed or, sometimes, even
before they have started. These labels are later attached to
the sample containers after they have been filled and closed.
This practice should be discouraged, as the only way to be
certain that the proper label is put on the proper sample
container is for the ship’s staff to participate in the whole
procedure of sampling and sealing and to insist that the
sealing and the labelling take place on board the ship.

All labels should be properly dated and should indicate the
local time when samples were drawn, the name of the
product and its destination, the name of the shippers, the
port/ terminal, and whether the sample was drawn jointly with
them. The label should also record the quantity, tank number,
the tank ullage and temperature, the B/L and voyage number,
and whether it is a manifold, pipeline, first run, upper, middle,
lower, tank composite, tank running sample, or average
(composite) ship’s tank sample after completion of loading.
Care must be taken that all these details will remain legible
by using permanent ink. Having signed the labels, the ship is
entitled to retain a set of the samples.

Storage of samples

Samples should be stored in a designated purpose-built
storage locker that has access external to the
accommodation. The locker should be a dark, well-ventilated
place where daylight cannot enter, and away from sources of
heat and from living quarters and foodstuff storerooms.
Consideration should be given to the space to be protected
by the vessel’s fixed fire-fighting system, and the vents
should be fitted with flame arresters. Edible oils and
chemicals should be stored separately. Samples should be
contained in clean, dry and airtight containers, preferably of
glass, tinned steel or a plastic material that will not become
affected by the contents.

The company should have a procedure for retaining and
disposing of all cargo samples in accordance with the
MARPOL convention. A sample logbook should be
maintained recording the sample number, the sampling
date and place, ship’s tank, quantity and kind of product,
name of shipper and place of shipment, name of consignee
and place of discharge, where stored on board, and notes
on disposal. Samples should be retained for a period of at
least three months after the ship has discharged if there
is no procedure for disposal of the samples. However,
in the event of a potential claim, a retention period of at
least twelve months (after completing discharge) should
be considered.
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Figure 14: Constant pressure gas sample container of
the maker Welker Source: welker.com

Figure 15: Plastic sample bottles used for sampling fuel
oils and bunkers



The sample locker should be organised in a way to separate
any cargo and bunker samples. The shelves should be
constructed so that every sample container is placed in a cell
preventing the samples from moving at sea. MARPOL Annex
I and Annex II cargo samples should be stowed on separate
shelves, and the location should be clearly marked. For
MARPOL Annex II samples, the locker should be
constructed of material resistant to the chemicals carried.
Provided that incompatible samples are to be retained in the
space, they should not be stowed adjacent to one another,
and consideration should be also given for these samples to
be vertically misaligned, i.e. not one above the other on
different shelves.

The Material Safety Data Sheets for each sample should be
available on board and, ideally, a copy kept in the sample
locker. First aid kit and eye wash equipment should be also
available in the locker.
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Summary

Sampling of bulk liquid cargoes is an important activity
that has the following aims:

• To ascertain whether or not the cargo is delivered to the
vessel within the specification declared and customary
for the product

• To ensure the cleanliness of the shore cargo
pipeline system

• To ensure the cleanliness and readiness of the vessel’s
cargo pipeline system and cargo tanks

• To ascertain the apparent order and condition of the
cargo at various stages of the shipment from the moment
of receiving the cargo on board until the point of delivery
at destination

• To support any protest made to the shipper if the product
loaded is believed to be not in apparent good order

• To enable the loading operation to be followed in all
its stages

• To provide evidence should the ship’s tank coatings be
found damaged upon, or after, discharge

• To enable the carrier to provide evidence should local
authorities lodge pollution claims against the ship

• To enable the specific gravity and temperature of the
cargo to be established

• To calculate standard volumes

• To verify that the cargo was delivered to the receiver in
the condition as loaded

• To investigate potential subsequent claims against the
carrier for admixture or contamination

Depending on the type of liquid cargoes carried and the
available sampling instruments and containers, there are
various methods for sampling. The sampling should be
carried out following the international standards for the
particular materials carried, the industry guidelines and best
practices and the company own procedures. The following
table provides some guidelines to be considered with
respect to the manual sampling of various liquid cargoes.



Shore tanks prior
to the loading

Manifold samples
on start of loading

Additional manifold
samples

First foot samples
from tanks

Manifold samples
on change of
shore tanks

Post-loading cargo
tank running
sample

Post-loading
cargo tank level
samples

Post-loading cargo
tank composite

Post loading all
tanks composite

Recommended for
visual inspection and
water content only.
They may be
subsequently
discarded

Not required

Not required

Not required

Not usually
applicable

Yes

Usually provided to the vessel by the shore cargo inspector and/or the terminal. These samples should be properly
documented by the vessel. There may be a set for the vessel and one to be delivered to the receiver

Highly recommended. The sampling points should be properly flushed
and inspected before drawing any samples. This should be properly
documented

It is highly recommended to draw a few additional samples at equal
intervals after the first manifold sample and prior to the first foot sample
in order to confirm that the quality of the cargo delivered remains
unchanged. If the first foot sample is confirmed to be within
specification, these additional samples may be discarded on completion
of the voyage

Highly recommended. The sampling points
should be properly flushed before drawing any
samples. The pump stack or the designated
sampling point may be used for this purpose.
These samples should ideally be retained for
at least three months

Highly recommended. May be drawn
unilaterally by the crew, however, the
shipper/terminal should be invited to witness
the activity. These samples may be
subsequently discarded if the post-loading
samples are found within specification

If the cargo is homogeneous and the correct
equipment and skill set is available. Usually,
the sample representativeness is challenging
to be achieved

Not usually required

Not usually required

Not applicable

If required

The relevant
standards for
different vegetable
oils and fats should
be followed

Yes Yes

If level samples are composited, they should not include any dead-
bottom samples, but only upper, middle and lower level spot samples.
The relevant sampling standards should be followed

If level samples are composited, they should not include any dead-
bottom samples, but only upper, middle and lower level spot samples

Recommended for
LPG and chemical
gases

Usually carried out
from designated
sampling locations
on board the vessel.
The sampling can be
continuous and/or
discontinuous

Usually carried out
from designated
sampling points

Usually samples are
drawn from the liquid
and gas phases of
the cargo loaded

Crude oils Petroleum products Chemical cargoes Vegetable oils/fats Liquefied gasses

Sampling at loading ports

Not usually required,
unless there is an
alleged problem

Crude oils Petroleum products Chemical cargoes Vegetable oils/fats Liquefied gasses

Sampling at sea

Sampling at sea may be sometimes performed by the crew to confirm
the apparent condition of the cargo and the presence of any water
settled in the cargo tanks. The need for further retention will be subject
to the results

Not usually required
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Shore line
displacement

Free water in
cargo tanks

Ballast water
samples

Not usually required It is recommended that samples are drawn
from any water delivered to the vessel
following shore line displacements. The
retention should be in accordance with the
company procedures

Not applicable

Not applicable

Not applicable

Crude oils Petroleum products Chemical cargoes Vegetable oils/fats Liquefied gasses

Additional sampling

It is recommended that samples are drawn from any water delivered to
the vessel as a result of shore line displacement

It is recommended to sample the ballast tanks, if free water is identified
in the cargo tanks on completion of the cargo loading
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Pre-discharge all
tank composite

Pre-discharge
tank composite

Pre-discharge
cargo tank
running sample

Pre-discharge
cargo tank level
samples

Manifold samples

Periodic manifold
samples during
discharging

Yes

Yes, if required

Not usually
carried out

Yes, if required

Not required

Not required

Usually carried out for testing purposes.
There is no need for retention provided that
an individual tank composite or level samples
are analysed

Recommended if the cargo is found/
considered in good condition

If required, but it has the same limitation with
respect to the cargo homogeneity and
representativeness

Recommended, including drawing dead-
bottom samples

Highly recommended

Recommended, particularly where cargo is
delivered to more than one receiver,
irrespective of the number of Bills of Ladings
issued. These samples may not be retained for
more than a month or three months if a claim is
not brought forward

Usually samples are
drawn from the
liquid and gas
phases of the cargo
to be discharged

Usually carried out
from designated
sampling locations
on board the vessel.
The sampling can be
continuous and/or
discontinuous

Crude oils Petroleum products Chemical cargoes Vegetable oils/fats Liquefied gasses

Sampling at discharging ports



For further information, please contact:
Loss Prevention Department, Thomas Miller P&I Ltd
Tel: +44 20 7204 2329
Email: lossprevention.ukclub@thomasmiller.com

Brookes Bell is a leading multi-disciplinary technical and
scientific consultancy serving the marine and energy sectors.

Founded in Liverpool in 1903, Brookes Bell also operate in
London, Glasgow, Shanghai, Hong Kong and Singapore and
enjoy a reputation for being the ‘go to’ firm for casualty
investigation, forensic analysis, technical dispute resolution
and expert witness work.

Technically innovative, our people have unrivalled expertise
across a range of interrelated disciplines including Nautical
Services, Engineering (Marine, Mechanical and Civil), Naval
Architecture, Cargo Science, Fire Investigation and
Metallurgy, enabling complex projects to be delivered through
a single point of contact. This wealth of practical experience
is combined with cutting-edge in-house technology.


