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WHY TAKE SAMPLES?

Presentation One
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THE REASON FOR SAMPLING

ÅTo assess conformation with specification or other 
quality requirements

ÅQuality specifications are produced to ensure that, as 
far as possible, the product purchased is fit for its 
ƛƴǘŜƴŘŜŘ ǇǳǊǇƻǎŜΦ .ǳǘ ƛŦ ƛǘ ƛǎƴΩǘ ΦΦΦΦΦΦΦΦΦΚ

ÅIf the sample is not representative of the whole 
product bulk, how sure can you be of the quality of 
that product?

Presentation One
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Presentation One

NOT THAT SIMPLE ïñRUBBISH IN, RUBBISH OUTò
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HOW REPRESENTATIVE IS THE SAMPLE?

Presentation One

40,000 TONNES,

50,000,000 LITRES

5 LITRE SHIPôS 

COMPOSITE

THE SAMPLE REPRESENTS ONLY ONE 10-MILLIONETH
PART OF THE CARGO
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SAMPLE REPRESENTIVITY

ÅAll samples taken from an homogeneous bulk of liquid should 
have the same quality

ÅBut what if the bulk is non-homogeneous?

ÅNon-homogeneous liquids are difficult to sample correctly, 
ŀƴŘ ǎŀƳǇƭŜ ǊŜǇǊŜǎŜƴǘƛǾƛǘȅ ƛǎ ŦŀǊ ŦǊƻƳ ŀ ΨƎƛǾŜƴΩ

ÅNon-homogeneous liquids include crude oil and fuel oil, two 
of the most widely-traded petroleum commodities

Presentation One
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SAMPLE REPRESENTIVITY

ÅSo, it is important to ensure that the sample is as 
representative as possible

ÅThis is further emphasised when it comes to sample 
analysis

ÅBy way of example:

Presentation One
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SAMPLE FOR DENSITY ANALYSIS

Presentation One

50,000,000 LITRES

5 LITRES

1/50,000,000 1 MILLILITRE

1/50,000,000,000

ONLY ONE PART IN 50,000,000,000 IS ANALYSED
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DENSITY ANALYSIS

Å If the density of our 50,000,000 litres of cargo was 0.8000 
KG/L at loadport (=40,000 tonnes), and if a disport cargo 
sample had a measured density of 0.7800 KG/L, then that 
would equate to 39,000 tonnes

ÅThere would thus be an immediate apparent loss of 1,000 
tonnes

Å If the value of the cargo was USD 500/tonne, that would 
mean a loss of USD 500,000

ÅAnd, paper loss or not, still a claim

Presentation One
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CONTAMINATION

ÅTypically, contamination is more costly than 
shortage, as it can often affect the whole cargo

ÅContamination can only be determined by sample 
analysis

Å{ƻΣ ƛŦ ǘƘŜ ǎŀƳǇƭŜ ƛǎ ƴƻǘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ΧΦΚ

Presentation One
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CONTAMINATION

ÅSuppose our 50,000 tonne cargo was contaminated 
such that it had to blended, salvage-sold, or even 
reprocessed

ÅThe cost of any of these options could easily exceed 
USD 100/tonne

ÅTotal cost USD 4,000,000 plus

Presentation One
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SHORTAGE

ÅBy comparison, a 200-tonne shortage on our 50,000 
ǘƻƴƴŜǎ ŎŀǊƎƻ ǿƻǳƭŘ ŜǉǳŀǘŜ ǘƻ άƻƴƭȅέ ¦{5 мллΣллл

Å¢Ƙƛǎ ǿƻǳƭŘƴΩǘ ŜǾŜƴ ŎƻƳŜ ŎƭƻǎŜ ǘƻ ŀ лΦр҈ ŘŜŘǳŎǘƛōƭŜ

Presentation One
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WHATKINDOFSAMPLE?

MANUAL SAMPLES

ÅRUNNING

ÅSKIM 

ÅTOP

ÅUPPER

ÅMIDDLE

ÅLOWER

ÅBOTTOM

Åά59!5έ .h¢¢ha

MANUAL SAMPLES

ÅALL-LEVEL

ÅSPOT/ZONE

ÅLINE

ÅRE-CIRCULATION/TRANSFER

ÅMANIFOLD

ÅSUCTION/DRAIN

ÅTANK SIDE TAP

ÅCOMPOSITE

Presentation One
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WHATKINDOFSAMPLE?

AUTOMATIC SAMPLES

ÅTIME-PROPORTIONAL

ÅFLOW-PROPORTIONAL

SEMI-AUTOMATIC SAMPLES

ÅDRIP

OF ALL THE AVAILABLE SAMPLING POSSIBILITIES,

FLOW-PROPORTIONAL AUTOMATIC SAMPLING, IF PROPERLY SET UP,

PRODUCES THE MOST REPRESENTATIVE SAMPLES

Presentation One
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TANK SAMPLING LOCATIONS

Presentation One
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THE SPOT SAMPLE

Presentation One

ÅA spot sample is one taken from a specific location, or 
άǎǇƻǘέΣ ƛƴ ŀ ǘŀƴƪ ƻǊ ŀ ǇƛǇŜƭƛƴŜΣ ŀǘ ŀ ǎǇŜŎƛŦƛŎ ǘƛƳŜ

ÅA spot sample is taken from a tank by lowering a 
stoppered bottle to a designated point in the tank, 
removing the stopper with a sharp jerk, and allowing the 
bottle to fill completely before withdrawing it

ÅAfter removing the bottle from the tank, product is 
typically poured from the bottle so it is 80-85% full 
before it is capped
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THE ZONE SAMPLE

Presentation One

ÅA zone sample is a sample taken to be that part of 
the liquid column which is trapped within the whole 
height of a sampler when it seals at a single spot 
location within a tank, after having been fully flushed 
as it was lowered to that position

ÅThe zone sampler has of late become the cargo 
ƛƴǎǇŜŎǘƻǊΩǎ άǿŜŀǇƻƴ ƻŦ ŎƘƻƛŎŜέΣ ƻŦǘŜƴ Ƙƛǎ ƻƴƭȅ 
ǎŀƳǇƭƛƴƎ ǿŜŀǇƻƴΣ ƛƴ ŀ άƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭέ ŀǇǇǊƻŀŎƘ 
which is, unfortunately, prevalent within the 
inspection industry today
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THE COMPOSITE SAMPLE

ÅUpper, middle, and lower spot samples from the oil 
phase can be  combined in equal proportions in the 
field to make a tank composite sample which is 
representative of the bulk

ÅhǘƘŜǊ ǘȅǇŜǎ ƻŦ ŎƻƳǇƻǎƛǘŜǎΣ ǎǳŎƘ ŀǎ ǾŜǎǎŜƭΩǎ ǿƘƻƭŜ-
cargo composites, should not be prepared in the 
field because the component percentages cannot be 
accurately measured under field conditions

Presentation One
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THE RUNNING SAMPLE

ÅA running sample is obtained by lowering an unstoppered 
bottle or beaker to the draw off level of the tank, but above 
the level of any free water, and raising it again to the surface 
such that the bottle is about three-quarters full when 
withdrawn from the liquid

Å If the sample is not about three-quarters full, it must be 
discarded and a further sample taken. Flow restrictors can be 
used if the bottle cannot be moved through the liquid at a 
speed commensurate with achieving this result

Presentation One
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THE RUNNING SAMPLE

ÅLƴ ǊŜŀƭƛǘȅΣ ŀ ΨǘǊǳŜΩ ǊǳƴƴƛƴƎ ǎŀƳǇƭŜ ƛǎ ŀƭƭ ōǳǘ ƛƳǇƻǎǎƛōƭŜ ǘƻ 
achieve, particularly in non-homogeneous petroleum liquids 
such as fuel oil or crude oil

ÅThe flow of liquid into the sample bottle depends upon the 
square of the depth of the bottle within the liquid ςat a depth 
of 4 metres, the in-flow of liquid into the sampler is 4 times 
that at a depth of 2 metres. Thus flow cannot be properly 
controlled

Presentation One
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THE RUNNING SAMPLE

ÅIN SHORT, THE RUNNING SAMPLE IS ALL 
BUT USELESS FOR NON-HOMOGENEOUS 
LIQUIDS

Presentation One
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LOADING ςCRITICAL SAMPLES

ÅShore tanks

ÅShore lines

ÅEnd of dock line

ÅShip Manifold

ÅFirst foot

Å{ƘƛǇΩǎ ǘŀƴƪǎ

SUFFICIENT SAMPLES MUST BE TAKEN FOR BOTH 
TESTING AND RETENTION

Presentation One
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SHORETANKSAMPLING
Å Upper, Middle and Lower 

samples should be taken

Å These samples should be checked 

for (at least) density to ascertain 

if the tank contents are 

homogeneous (well  mixed)

Å If homogeneous then a 

composite can be prepared for 

further testing

Å If non homogeneous it is 

necessary to take further samples 

(i.e. samples at metre intervals) 

Presentation One
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PRIORTOLOADING
Å Prior to loading, a sample should be 

taken from  the shoreline at a point 
ŀǎ ŎƭƻǎŜ ŀǎ ǇƻǎǎƛōƭŜ ǘƻ ǎƘƛǇΩǎ ŦƭŀƴƎŜ 
and its quality compared to that of 
the material to be loaded (shore 
tank)

Å The testing required for this shoreline 
sample will depend on the product in 
the line and the cargo specification ς
for example if the shoreline had 
previously contained gasoline and a 
lower flash material was to be 
loaded, flash point testing would be 
required to ensure no contamination 
had taken place

Presentation One
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ATSTARTOFLOADING
Å If it is thought the previous cargo 

carried by the vessel could 
contaminate the cargo to be 
ƭƻŀŘŜŘΣ ǘƘŜƴ ǘƘŜ ǎƘƛǇΩǎ ƭƛƴŜǎ 
should be flushed and 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ ƻƴŜ ΨŦƻƻǘΩ ƻŦ 
product loaded into each cargo 
tank

Å On completion of the flushing, a 
ΨŦƛǊǎǘ ŦƻƻǘΩ ǎŀƳǇƭŜ ǎƘƻǳƭŘ ōŜ 
taken from each tank and tested 
for key quality parameters ςthis 
testing may have to be completed 
before further loading can 
proceed

Presentation One
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UPONCOMPLETION

Å On completion of loading 

sufficient samples for both 

testing and retention should be 

drawn from each individual cargo 

tank

Å A sealed set of samples should be 

placed on board the vessel 

against a receipt, signed by the 

Master or Chief Officer stating 

άTO BE HANDED TO THE 

RECEIVER AT DISPORTέ

Presentation One
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DISCHARGE PORT SAMPLES

ÅSamples of the product, if any, already in the shore 
tanks nominated to receive cargo

ÅSamples from the individual cargo tanks on board the 
vessel prior to discharge

ÅDepending upon the cargo, line samples may be 
necessary 

ÅSamples from the shore tanks after completion of 
discharge

Presentation One
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SAMPLING METHODS

ÅCLOSED SAMPLING

Å DESIGNED TO PREVENT ESCAPE OF CARGO VAPOURS, MINIMISE RISK OF 
FIRE/EXPLOSION AND ADVERSE HEALTH EFFECTS

Å USAGE IS COMMONPLACE AND LIKELY TO INCREASE

Å MANY PORTS AND VESSELS PERMIT ONLYCLOSED SAMPLING

Å USES DEDICATED SAMPLING DEVICES DESIGNED TO OPERATE VIA THE 
CARGO TANK VAPOUR LOCK SYSTEM

Å LIMITS THE TYPE AND VOLUME OF SAMPLE WHICH CAN BE TAKEN

Å MAKES OBTAINING REPRESENTATIVE SAMPLES DIFFICULT

Presentation One
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CLOSED SAMPLER SYSTEM

Presentation One

© MMC International Corporation
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OPENHATCHSAMPLING
Å DEEMED TO BE 

ENVIRONMENTALLY UNFRIENDLY

Å POTENTIALLY HAZARDOUS WITH 
RESPECT TO FIRE/EXPLOSION

Å POTENTIALLY HAZARDOUS TO 
HEALTH

Å ENABLES ALL APPROPRIATE 
SAMPLE TYPES TO BE RELATIVELY 
EASILY TAKEN THEREBY GREATLY 
IMPROVING THE LIKELIHOOD OF 
OBTAINING REPRESENTATIVE 
SAMPLES

Presentation One
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SAMPLINGDEVICES
TRADITIONAL SAMPLING CAN

ÅUSED FOR SPOT AND 
RUNNING SAMPLES 
(USUALLY WITH 
RESTRICTOR)

ÅSTAINLESS STEEL 
PREFERRED FOR MOST 
PETROLEUM AND 
CHEMICAL APPLICATIONS

ÅONLY SUITABLE FOR OPEN 
HATCH SAMPLING

Presentation One
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SAMPLINGDEVICES
BOTTLECAGES

DIFFERENTLY-SIZED CAGES

FOR A VARIETY OF BOTTLE

SIZES AND SHAPES

USED FOR SPOT AND RUNNING

SAMPLES

ONLY SUITABLE FOR OPEN

HATCH SAMPLING

Presentation One
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SAMPLING DEVICES
ZONE SAMPLER

Å FLOW-THROUGH SYSTEM WHERE 
BOTTOM PLATE AUTOMATICALLY 
SEALS WHEN THE SAMPLER 
STOPS DESCENDING

Å IN EFFECT, TAKES A SAMPLE 
CORRESPONDING TO A LAYER OF 
LIQUID EQUATING TO THE 
HEIGHT OF THE SAMPLER

Å CANNOT BE USED FOR SPOT AND 
RUNNING SAMPLES

Presentation One
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BOTTOM, DEAD BOTTOM SAMPLERS

Presentation One
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BUNKER DRIP SAMPLER

Presentation One
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SAMPLE CONTAINERS

STANDARD TIN-PLATE CANS EPOXY-LINED CANS FOR JET FUEL

Presentation One
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SAMPLECONTAINERS

STANDARD GLASS BOTTLES PLASTIC CONTAINERS
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