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Foreword

This document (CEN/TR 15522-2:2006) has been prepared by CEN/BT/TF 120 “Oil spill identification”, the
secretariat of which is held by SN.
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Introduction

This Technical Report gives a recommendation on a forensic methodology for identifying waterborne oils. The
methodology may be a support to the legal process as evidence for prosecuting offenders ("potential
responsible party" — PRP). This methodology is a technical revision of the Nordtest Method NT CHEM 001
(1991) "Oil spill identification".

This methodology is described by the following CEN documents:

Part 1 — Sampling: describes sampling techniques and the handling of oil samples prior to their arrival at the
forensic laboratory;

Part 2 — Methodology: covers the general concepts and laboratory procedures of oil spill identification
methodology, analytical techniques, data processing, data treatment, and interpretation/evaluation of results.

QOil spill identification and oil comparison is a complex methodology due to the large variation in samples and
oil spill situations, which can be encountered. Part 1 is a compilation of instructions and experiences from
experts all over the world and will guide the user in sampling, storing and delivering oil samples. Part 2 will
guide the reader through the process by dividing the methodology into 3 tiered levels. It prescribes how to
prepare and analyse oil samples with GC/FID and, if necessary, with GC-low-resolution mass spectrometry.
Differences found between samples are only relevant if a difference is larger than the analytical variance of
the method. Therefore good analytical performance and strict quality assurance are essential. In the annexes
of part 2, relevant information concerning different types of oil and oil comparison is presented.

The main purpose of the methodology described in this Technical Report (TR) is to identify oil spills in marine,
estuarine and other aquatic environments by comparing samples from spills with those of suspected sources.
In oil spill identification cases, both the oil spill and also suspected source(s) may not necessarily be
homogeneous in nature e.g. due to the changing/variable nature of oil in the bilge tanks or e.g. mixing of oil
spills from several sources in a case of a larger incident. The risk therefore exists that the chemical
composition of the reference samples may not be related to that of the spill. In such cases oil spill
fingerprinting methodologies in general will have its limitations and may not necessarily lead to firm
conclusions. To minimise the danger for “false negative” matches, good sampling practice, and particularly the
need to obtain appropriate reference/suspect source samples, is therefore crucial (as described in Part 1
Sampling).

When suspected sources are not available, this methodology may be used to characterise the spill as far as
possible with respect to oil type. The identification of the type of oil in a sample can be essential for several
reasons:

— if the origin of an ail pollution event is unknown, the investigating authorities must be advised on where to
find a possible source. In case of a “mystery” spill, the mere differentiation between pure, unused
products or crude oil and waste oil (bilge residues, sludge, slops) is valuable information. Oils must be
identified rapidly in such cases because the chances of identifying sources generally decrease with time;

— meaning of analytical results, i.e. their contribution to the overall evidence in criminal proceedings,
depends very much on the types of oil that are involved in oil spills. Depending on these types, the search
can be more or less focused on a few possible sources, or even a single one;

— in court trials, the differentiation between pure products and waste oil may be highly important because it
allows conclusions to be drawn regarding the cause of an oil discharge, e.g. technical failure,
inadvertence, intention;
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— conclusions obtained from the defensible identification of spilled oil and their correlation to suspected
sources will not, however, on their own identify the "potential responsible party" (PRP), but is often a
critical part of, and a support to, the legal process.

In these guidelines, some activities are marked as “Optional”’. These are suggestions to supplementary
diagnostic documentations, e.g. in cases where there may still be uncertainty in drawing conclusions based on
the “standard” recommended methodology.

The first draft of the methodology was evaluated through a Round Robin study organised by the CEN/BT/TF
120 Oil Spill Identification. This test was limited to crude oils and heavy fuel oils. Two more recent Round
Robin tests organised by RIZA in the Netherlands, where fifteen laboratories participated, covered cases with
light fuel oil distillates (diesel oils,) and bilge water samples (a mixture of gas oils and lube oil). Findings from
these RR-tests have been taken into account for refining the suggested methodology.
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1 Scope

This Technical Report (TR) describes a methodology to identify waterborne oils spilled in marine, estuarine
and aquatic environments by comparing samples from spills with those of suspected sources . It provides
detailed analytical and processing specifications for identifying waterborne oil spills and their correlation to
suspected sources. When suspected sources are not available, the methodology may be used to characterise
the spill as far as possible with respect to the oil type.

This methodology is restricted to petroleum and petroleum products containing a significant proportion of
HC-components with a boiling point above 200 °C. Examples are: Crude oils, condensates, light fuel oils,
diesel oils, residual bunker oils, lubricants, and mixtures of bilge and sludge samples. Still, the general
concepts described in this methodology have a limited applicability for some kerosenes and some
condensates, but may not be applicable for gasoline

NOTE This method is not intended for oil spills to groundwater and soil. The chromatograms of oil extracted from soil
and found in ground water may contain reduced and/or additional peaks compared to the source sample. Including such
samples in this method makes it necessary to add extraction methods and to describe which compounds are possibly
reduced and/or which additional peaks can be expected to change the final conclusion from a probable match into a match.
This is beyond the scope of this guideline, however, when case samples completely match according to this method, the
method is valid for those samples.

2 Normative references

The following referenced documents are indispensable for the application of this European Standard. For
dated references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

CEN/TR 15522-1, Oil spill identification — Waterborne petroleum and petroleum products — Part 1: Sampling

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31

chain of custody

line of actions taken for samples from spill and suspected sources at court for safe surveillance and storing; to
ensure that the samples have not been tampered with or altered accidentally

3.2

contamination

all changes in oil composition which take place during/after the spillage, by mixing with additional compounds,
including natural products

3.3

critical difference (CD)

value less than or equal to which the absolute difference between two test results obtained under repeatability
conditions may be expected to be with a probability of 0,95; the critical difference is defined as CD= ((mean x
rese)/(100)

34

diagnostic ratios

ratios between the peak height or peak area of single compounds or compound groups selected by their
diversity in chemical composition in petroleum and petroleum products and on their known behaviour in
weathering processes



