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Introduction

Design

Forensic Foundations International Proficiency Tests are designed to address the following points:
* Relevance to forensic science laboratories
+ Limitation of any potential context information
» The end-to-end forensic process
+ Knowledge of the ‘ground truth’ of samples
* Importance of consistency between tests
+ Cost affordability for the laboratories

In addition to this exercise being a test of laboratory procedures using controlled items, we also
anticipate that it will enable participants to evaluate the quality of their analytical results against
those from other laboratories and observe how other laboratories express their opinions or
advice for their clients. To enable this, we requested that participants submit the following:

e An outline of the methodology used; and

e Their opinion in the format that they would provide to the court.

Forensic Foundations International Proficiency Tests are designed to test the end-to-end forensic
examination process. The AS 5388 and the ISO 21043 series of Standards describe the forensic
examination process from collection to

reporting. This figure' illustrates the Forensic Science Standards
inter-relatedness of all steps in this

process and was used as the basis of  “ga
the Australian Standards’ development. 4

The figure is also used as the basis of _
the development of Forensic Collection Standard

_A_n'ialy-sF ]
Foundations International Proficiency

._Inler.E-reiﬁo n Reporting
Standard Standard

Standard

= Recognition = Continuity = Observation = Format
Te StS . = Preservation *  Recording = Results *  Method
* Recording *  Sampling = Calculations *  Results
= Collection *  Presumptive *  |nterpretation = Opinions
.. *  Packaging *  Analysis *  \erification * Conclusions
«  Transport +  Comparison +  Opinions +  Limitations
Thus, all proficiency tests commence i | Eplhmin. ] [t} oauten.

with item collection and/or receipt and
includes all the subsequent examination / analysis steps, culminating in the reporting of results,
the process therefore reflects actual forensic casework.

Individual laboratory results remain confidential.

The Final Report of this 2022-CC4 Ignitable Fluid Residue is publicly available via the Forensic
Foundations International web site. Participating laboratories may use the report as outlined in
their respective laboratory policies. Any request to review and/or appeal the evaluation of a
laboratory’s performance should be made via the agency responsible for the distribution of the test
or directly to Forensic Foundations International.

1James Robertson, Karl Kent & Linzi Wilson-Wilde (2013) The Development of a Core Forensic Standards Framework for Australia, Forensic

Science Policy & Management: An International Journal, 4:3-4, 59-67
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2022-CC4 Ignitable Fluid Residue

The aim of this test was to review the end-to-end forensic examination, analysis, and reporting
process. Thus, in addition to interpreting and reporting the results, testing of generic issues such
as sample receipt, triage, and continuity of items for examination formed part of the overall
process.

In order to minimise contextual bias in the interpretation, the information relating to the ‘offence’
was minimal.

This test provided a mechanism for participating laboratories to review their results and those of
other laboratories to facilitate?43:
e An evaluation and appraisal of their performance including:
o comparison of a facility’s performance with other facilities
o monitoring of a facility’s long-term performance
e Continuous improvement including:
o staff education, training, and competence monitoring
o evaluation of methods, including the establishment of method precision and
accuracy
o contribution to a facility’s overall risk management process

e Corrective action (where required)
e Confidence building with interested parties (e.g., customers, accreditation bodies,
regulators, specifiers).

This proficiency test was distributed to two participants and both laboratories submitted responses
for this round of testing.

The participants were provided with a total of 3 carpet samples. One burnt sample containing
ignitable fluid residue, one burnt carpet with no ignitable fluid residue and one control sample of
carpet.

The carpet samples were placed in heat sealed arson bags and then sealed in paint tins.

Disclaimer:

The data contained in this report and any observations made are based on the material
provided by the participants; however, it is understood that the laboratories may hold
additional material which supported the findings reached.

215017025 (2017) General requirements for the competency of testing and calibration laboratories.

3 NATA (2021) General Accreditation Criteria Proficiency Testing Policy
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Laboratory Response

Continuity, receipt, and description of items

As the receipt and chain of custody for items, subject to forensic examination and analysis, is
significant to the final outcome, information pertaining to receipt, continuity and a description of the
items formed part of this test.

Laboratories were requested to provide information with respect to the continuity, receipt, and
description of each of the items received using a supplied proforma table. This would normally
facilitate both consistent responses and the collation and comparison of responses.

Laboratories were also requested to respond to each statement in the ‘Comments’ column.

Both laboratories responded to each statement by use of a “Yes” with no additional detail. Except
for Laboratory 52414 who noted that “ltem received in paint tin — transferred to nylon bag to allow
sampling” with regards to whether there was any deviation from the expected.

Forensic Foundations International’s comments

Items 1-3. The information provided by the laboratories concurs with the packaging, labelling and
samples as distributed. However, with reference to Laboratory 20678, it would appear that ltems 2
& 3 were switched at some stage during the examination process.
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Examination / Analysis & Results

Laboratories were requested to provide information with respect to the Examination and Analysis
using a supplied proforma table.

A range of optical, physical and chemical tests were included in the proforma table to minimize the
possibility of the contents being used for guidance (i.e. these were the type of tests expected to be
performed) and contextual bias.

Both the submitting laboratories analysed residues from the carpet samples using GC-MS.
20678:

Activated charcoal strips were used to collect volatile organic substances from Item 1, 2 and 3 with
an absorption/elution technique followed by gas chromatographic/mass spectrometric (GC/MS)
analysis.

No any ignitable liquid residues were detected in item 1 and 3.

Item 2 contained ignitable liquid residues classified as gasoline.

52414
No common fire accelerants (petrol, paraffin, diesel or white spirit) were detected with item 1
(SME1) 1 oritem 1 (SME1) 2.

A vapour similar to petrol was detected with item 1 (SME1) 3.

Forensic Foundations International’s comments:

The residue placed on ltem 3 “Sample of burnt car mat from drivers’ side which is the alleged seat
of the fire” was petrol (gasoline) that had been concentrated to 25% of its volume by burning.

The process used to set up the samples insured that there was no mix up or potential
contamination of samples during production.

Laboratory 20678 reported that item 2 contained ignitable fluid residues rather than item 3. It is not
clear whether this is the result of a laboratory error or a clerical error.
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Interpretation and Conclusions

The submitting laboratories provided the following interpretations and conclusions in wording used
in a court report:

20678:

Gasoline was detected in burnt car mat from the passenger side (Iltem 2). No any ignitable liquids
residues were detected from unburnt car mat from the passenger side (Control sample: ltem 1)
and burnt car mat from driver’s side which is the alleged seat of the fire (Item 3).

52414

Laboratory 52414 provide a copy of their ‘Court Report’ which included continuity and examination
details together with the results of the analysis. This laboratory also commented that “It would be
useful to ascertain the type of fuel that the car XZA 693 used.”

Laboratory 52414 reported that “No common fire accelerants (petrol, paraffin, diesel or white spirit)
were detected with item 1 (SME1) 1 or item 1 (SME1) 2.

A vapour similar to petrol was detected with item 1 (SME1) 3.”

Forensic Foundations International’s comments

No interpretation of the results was required.

Both laboratories’ analytical results indicated the presence of petrol (gasoline) on one of the
samples of carpet however, laboratory 20678 reported that item 2 rather than item 3. It is not clear
whether this is the result of a laboratory error or a clerical error.

Laboratory 52414 posed a question regarding the type of fuel the car in question used — this is a

relevant question to ask and by posing the question the laboratory is alerting the investigator/
courts to the issue in question.
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APPENDIX A

EXAMINATION REQUEST | EASTHRNA STRA TAN
AND ITEM SUBMISSION
PAICESERMC

(1]

OFFENCE: Arson

DATE OF OFFENCE 18/11/2022

BRIEF STATEMENT OF FACTS

A fire occurred in a car parked at 18 Park Road, Broadleaf. It is alleged that the fire
was started deliberately. The burn patterns indicated a possible deposit of an ignitable
substance on the floor of the driver’s side.

A sample of the car mat which included part of the burn trail was collected. A burnt
sample of the passenger side car mat was collected and a sample of unburnt car mat
also from the passenger side was collected.

ITEM SUBMITTED FOR EXAMINATION

Item 1: Sample of unburnt car mat from the passenger side. (Control sample)
Item 2: Sample of burnt car mat from the passenger side.
Item 3: Sample of burnt car mat from drivers’ side which is the alleged seat of the fire.

EXAMINATION
REQUESTED

¢ Analysis of the three pieces of carpet for presence of any ignitable fluid residues
¢ Identification of the fluid used if residue is present

¢ Any additional information as to the fluid, if relevant.
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PROFICIENCYTESTING@FORENSICFOUNDATIONS
IGNITABLE FLUID RESIDUE - 2022-CC4

MANUFACTURER’S INFORMATION

Issued 15t January 2023
Revised (with additional information) 29t March 2023

Introduction

The aim of the program is to assess the laboratory’s ability to detect the presence of an ignitable
fluid residue in debris collected from the scene of a car fire and, if present, identify the fluid from
the residue.

Scenario

A fire occurred in a car parked at 18 Park Road, Broadleaf. It is alleged that the fire was started
deliberately. The burn patterns indicated a possible deposit of an ignitable substance on the floor
of the driver’s side.

A sample of the car mat which included part of the burn trail was collected. A burnt sample of the
passenger side car mat was collected and a sample of unburnt car mat also from the passenger
side was collected.

Item 1: Sample of unburnt car mat from the passenger side. (Control sample)

Item 2: Sample of burnt car mat from the passenger side.

Item 3: Sample of burnt car mat from driver’s side which is the alleged seat of the fire.
Aim

The aim of the program is to assess the laboratories’ ability to competently identify ignitable fluid
material, examine the makeup of remaining residue and assess the significance of their findings.

Program design and assessment

The test was designed, coordinated and assessed by Forensic Foundations International.

Test production

The tests were produced at Forensic Foundations International’s facilities.


mailto:anna.davey@forensicfoundations.com.auwww.forensicfoundations.com.au
mailto:anna.davey@forensicfoundations.com.auwww.forensicfoundations.com.au

Test production

Control samples

& o ®
®ieio

Sections of the car mat were individually
placed into arson evidence collection bags
and heat sealed. These samples were set
aside as unburnt car mat. The arson evidence
bag was then placed in a new unlined paint tin
and sealed with tamper evident tape.

;e e - - -

8 0 6 '9 0 0o 8 @ ®ie
A ‘

These were labelled control car mat.

Sections of the car mat were singed using a
butane torch and immediately placed into
individual arson evidence collection bags and
heat sealed. The arson evidence bag was
then placed in a new unlined paint tin and
sealed with tamper evident tape.

These samples were labelled burnt carpet
away from seat of fire.
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Test samples

Sections of the carpet were singed using a butane torch.

Petrol (20 mL, Shell unleaded 91) was measured using a measuring
cylinder.

The petrol was then ignited in a metal container to reduce the volume
fluid to approximately 25% of the original volume (5ml), extinguished
allowed to cool.

After cooling, a 50ul aliquot of the reduced mixture was then added to
each of the fifteen pieces of singed carpet and the carpet was
immediately placed into individual arson evidence collection bags and
heat sealed. The arson evidence bag was then placed in a new
unlined paint tin and sealed with tamper evident tape.
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Pre-testing results

Each piece of carpet was removed from the tins and the arson evidence collection bags and
sealed into individual 1 L Schott bottles.

The headspace was collected on activated carbon rods (approximately 1 mm x 5 mm) at 60°C for
12 h.

After that time any material deposited on each carbon rod was extracted using dichloromethane
(200 pL) and the extract was analyzed using GC-MS.

Blanks and controls ultised:
e A system blank (prepared from a carbon rod suspended in an empty 1 L Schott bottle kept
at 60°C for 12 h and extracted with 200 pL of dichloromethane),
e Chromatographic blanks (chloroform) and
e A positive control (prepared from a carbon rod suspended above 1 uL White Spirit (50%
concentrated) applied to a piece of Kimwipe in a 1 L Schott bottle kept at 60°C for 12 h and
extracted with 200 uL of dichloromethane.

Blanks and controls were analyzed using GC-MS contemporaneously with the extracts obtained
from the carpet samples.

Signals for petrol were detected in the extract from the carbon rod that was exposed to the piece
of carpet that was treated with the reduced petrol.

Reduced petrol was not detected in the extracts from the carbon rods which were exposed to the
unburnt carpet and the burnt carpet which had not been treated with reduced petrol.

All controls and blanks returned the expected responses.
Although the burned and unburned carpet samples that were not treated with reduced petrol did
produce a hydrocarbon signal, the signals did not interfere with the detection of the petrol signal

for the samples that were treated with the reduced petrol nor did the hydrocarbon signal from the
untreated carpet resemble a signal from common ignitable liquids

NOTE: Raw data are not included as part of the Manufacturing Information but is available on
request.

END OF DOCUMENT
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2022-CC4 Ignitable Fluid Residue Feedback

Forensic Foundations International prides itself in providing flexible fit-for-purpose forensic
programs. The manufacture, distribution and assessment and reporting of this test has provided
and will provide the basis for continuous improvement for both Forensic Foundations and the
forensic laboratories. To this end we would appreciate your comments to assist us to improve the
tests.

Please tick the appropriate box and make any relevant comments.
You can also complete this form at www.forensicfoundations.com.au/feedback

> () > O
=5 O (0] ) o B
) o > S5 <
S o o) o o3 Z
B < < = ke
1. Th(.a.test was too basic for our 0 0 0 0 0
facility
2. Th.e samples supplied were 0 0 0 0 0
suitable
3. The. results rlelqwred were not - 0 0 0 0
outlined sufficiently
4. Thg final repolrt provided 0 0 0 0 0
suitable detail
5. The tests involved should be 0 0 0 0 0

more challenging
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http://www.forensicfoundations.com.au/feedback

Please comment briefly on the following:

1. Are there additional aspects which could be included in the
test?
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FOUNDATIONS™

ISO 2001 & ISO/IEC 17043

Forensic Foundations International’ Proficiency Tests are required to be fit-for purpose.
To assist us to provide the relevant tests, please use the following form to suggest further

tests for development. You can also complete this form at

https://www.forensicfoundations.com.au/proficiency-testing/proficiency-test-development/

Recommendation for Proficiency Test development

Contact

Name

Email

Phone

Discipline/ subdiscipline

Specific issues(s) to be addressed*.
Note: The tests can be designed to be
multidisciplinary.

Suggested technical advisor (if known)

Suggested manufacturer (if known)

*  All Proficiency Tests will include the end to end process (receipt & continuity, triage,
description, examination, analysis, data generation, interpretation, reporting) but one

aspect may be of particular interest/focus.

This form can be emailed to quality@ffint.com.au or you can discuss your suggestions

on either 03 9018 8919 or 0429 966 012.
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