’ : forensic

FOUNDATIONS
INTERNATIONAL"

ISO/IEC 17043

Final Report
March 2025

Proficiencytesting@forensicfoundations

Ignitable Fluid Residue
2024-CC3

Authorised by Anna Davey, Director,
Forensic Foundations International Pty Ltd,

27/03/2025
PO Box 2279, Ringwood North VIC 3134 Office: +61 (0) 411 426 656
Australia Mobile: +61 (0) 429 966 012
quality@ffint.com.au ABN 23 839 112 155
www.ffint.com.au ACN 130 236 618
\\:\__l/_lr/f/ o{‘Xy“
NATA
Hacsms
/_\ N\ h?

f’; i \\
Forensic Foundations International Pty Ltd is accredited for compliance with
ISO/IEC 17043. Accreditation No: 20409

2024-CC3 This document is UNCONTROLLED if printed Page 1 0f 31

WEF-03-A-5 Issue 5 Date 18/9/24 Issued by DGP



mailto:quality@ffint.com.au

Table of Contents

] (oo 18 o 1o o IR 3
197 T | o PP 3
2024-CC3 Ignitable Fluid ReSIAUE ........ccoeeeeieeeeeeeeeeeeeeeeeee e 4
REPOIM SUMMI@IY ...ttt ennssnsnnnnnes 5
INEFOAUCTION ... et e e e et et e e e e e eeenees 6
Laboratory RESPONSES .......couu i e e eaa s 9
Continuity, receipt, and description of items ... 9
Examination / ANAlYSIS........oouuueiiiieiie e 13
Analytical Results and CONCIUSIONS .............uuiieiiieiiiiiiice e 18

AP PEND X A ettt e e e —aaae e e e e e e ——a—aaaaaeaaaaann 22
N e =8 1 G = 23
2024-CC3 FEEADACK ........uiiiiiiiiie e e e e e e e e e 29
Recommendation for Proficiency Test Development.............cccoooiiiiiiiiiiiiee s 31
2024-CC3 This document is UNCONTROLLED if printed Page 2 of 31

WEF-03-A-5 Issue 5 Date 18/9/24 Issued by DGP



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 totest ~ FOrensic Science Standards
the end-to-end forensic examination | [

process. The AS 5388 and the ISO entification |
21043 series of Standards describe the

forensic examination process from et e
: . ) 1 Collection Standard S glaat partng
collection to reporting. This figure Standard Standard Standard

illustrates the interrelatedness of all + Recognition + Continuty . bsseetion o :poromet
steps in this process and was used as oo i N [ Wi SO 18
the basis of the Australian Standards’ W siesiris s il (| i W
development. The figure is also used PR B skiclo NN [ it S N psoid

as the basis of the development of
Forensic Foundations International Proficiency Tests.

Annually, within each discipline, there are end-to-end Proficiency Tests which commence with item
collection and/or receipt and include all the subsequent examination / analysis steps, culminating
in the reporting of results, the process therefore reflects actual forensic casework.

In addition, there may be Proficiency Tests that examine one or more activities within the end-to-
end process.

Individual laboratory results remain confidential.

The Final Report of this 2024-CC3 round of Proficiency Tests is publicly available via the Forensic
Foundations International website. 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. Appeals will be evaluated using Forensic
Foundations International’s customer complaint process.

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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2024-CC3 Ignitable Fluid Residue

This test aimed to review the end-to-end forensic examination, analysis, and reporting process.
Thus, in addition to interpreting and reporting the results from control and unknown test items,
testing of generic issues such as sample receipt, triage, and continuity of items for examination
formed part of the overall process.

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? 3%
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 11 participants and 7 participants submitted results during
this round of testing.

The participants were provided with 3 bundles of café menus sealed in arson bags.

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 supports the findings reached.

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

3 NATA (2021) General Accreditation Criteria Proficiency Testing Policy

4 ANAB ISO/IEC 17025:2017 — Forensic Science Testing and Calibration Laboratories Accreditation Requirements (2019)
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Report Summary

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.

In the main continuity and storage were appropriate.

Laboratories 49261, 96150A and 96150B discussed the differing descriptions of items, however,
determined visually that the items were as expected.

Laboratories 48122 and 96150B noted the lack of initial or signing on the seals of the arson bags.

Transfer within the laboratory and the description of the samples (reported above and in the free
text sections of the report) were appropriate.

Examination / Analysis

All participating laboratories used appropriate techniques for trace recovery.
All laboratories used GCMS for trace analysis, and in addition, laboratory 49261 used GC-FID.

Interpretation and Conclusions

All participants correctly concluded that ltem 3 contained some form of ignitable fluid and correctly
concluded that the fluid was petrol (language differed).
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2024-CC3 Ignitable Fluids Expected Results

Participating laboratories were asked a number of questions by the ‘Eastern Australian Police
Service’. In addition to the direct questions asked by the investigators, there are a number of
implied questions relating to the forensic and scientific components of the examination requested.
The table below demonstrates how the expected results would address the explicit and implied
questions.

Forensic Processes

Was continuity maintained?

Continuity, receipt Was storage appropriate?

and description of

items P Was transfer within the laboratory appropriate?
Was the description of the item sufficient for it to be independently
identified?

. Did physical examination and presumptive tests make
Physical ltems 1 use of appropriate techniques, and did not result in the
examination / ' | application of inappropriate subsequent analytical tests?
presumptive tests 2&3

Were physical/presumptive test results ascribed
appropriate weight/significance in any report?

Examination requested

Were the application of appropriate techniques to collect
traces of ignitable liquid to all 3 Items carried out and
followed by the application of an analytical technique
EXPLICIT ) T o
REQUEST: capable of detgctlng s.mz_:lll traces of |grj|table liquid
' residues and differentiating between different classes of
Analysis of the three ignitable liquids (possibly achieving within-class

bundles of menus ltems 1, differentiation)?

for the presence of 243

any ignitable fluid In this particular investigation, after physical

residues examination and presumptive tests, participants were
expected to indicate that Item 2 and Item 3 showed
evidence of burning and that only Item 3 provided a
signal for the presence of an ignitable liquid residue.
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Were appropriate data analysis techniques used (e.g.;
pattern matching against a library of exemplar
chromatograms acquired using standard ignitable liquids
and the standard analytical methodology; target
compound chromatography) to determine whether the
pattern/combination of detected compounds is associated
with a class of ignitable liquids or a particular ignitable
liquid within a class?

propositions or
questions put
forward by the
police request?

IMPLICIT

REQUEST: In this investigation, participants were expected to detect

Identification of Items 1, some and preferably all the following hydrocarbons: a)

the fluid used if 2&3 very low levels of saturated alkanes; b) a relatively higher

residue is abundance of alkylated benzenes; c) lower levels of

present indane and alkyl indanes and naphthalene and alkyl
naphthalenes.
Depending upon the ignitable fluids available in the
jurisdiction in which participants operate and the capability
of trace recovery, it is expected that participants would
indicate an identification of the ignitable fluid as petrol
(also known as gasoline) or possibly a Medium Aromatic
Product (such as mineral turpentine).

IMPLICIT Were other relevant compounds/information detected? In

REQUEST: this particular investigation, as the ignitable liquid applied

Additional lterns 1 to Item 3 was concentrated, it is not expected that fuel

information, if 283 ’ additives such as oxygenates would be detected nor is it

relevant. expected that relative hydrocarbon abundances could be
used to determine the grade of the petrol used.
Taken together, what do the analytical results suggest or
indicate with regard to the proposition of arson? In this
investigation, participants were expected to indicate that
an ignitable liquid residue was detected in an ltem taken
from the seat of the fire but not detected in other similar
Items taken from other areas in the premises, one of

IMPLICIT which was affected by fire and one of which was not.

S.EQUEST' . It was expected that participants may use one of 4

id the analytical . . . i . .

results address, aIte_rryatwe_s_ in _thelr report. 1.) prow_de.no opinion beyo_nd

confirm, refute or ltems 1, their |dgntlflcatlon o_f th.e |gn|t§blg |!QUId fqund; 2) provide

extend the 2&3 an opinion that the ignitable liquid is foreign to the scene;

3) provide an opinion that the presence of the ignitable
liquid indicates the fire was artificially ‘accelerated’; 4)
provide an opinion that the presence of the ignitable liquid
indicates arson.

From the information given to participants by the
investigating police officer and the likely results obtained
by the participants, the use of alternatives 2), 3) and 4)
would be inadvisable, unless the language used and
caveats are appropriate.

2024-CC3
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EXAMINATION
REQUESTED

Expected results

Analysis of the three
bundles of menus for
the presence of any
ignitable fluid
residues

ltem 1
No ignitable fluid residues detected

ltem 2
No ignitable fluid residues detected

ltem 3
Ignitable fluid residue detected

Identification of the
fluid used if residue is
present

ltem 3

A trace of concentrated petrol (or equivalent term such as gasoline)
or Medium Aromatic Product (such as mineral turpentine) was
detected.

Additional
information, if
relevant.

No additional information expected

2024-CC3
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Laboratory Responses

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.

Item 1 48122 | 49261 | 62427A | 62427B | 62427C | 96150A 96150B

Submission to the Yes Yes Yes Yes Yes Yes, Yes

laboratory undertaken Exhibit and case created

correctly, in accordance in FMS as per SOP

with laboratory procedures

Sample description Yes Yes Yes Yes Yes Yes, No,

corresponds to More info provided on Differences in wording, e.g.

accompanying paperwork paperwork than in item “‘unburnt” only written on
description, but visual paperwork, not written on the
observation confirmed exhibit bag itself.
paperwork notes

Security seals intact Yes Yes Yes Yes Yes Yes Yes,

No signatures on seals.

Item fully described in case | Yes Yes Yes Yes Yes Yes Yes

notes

Item recorded by means of | No Yes Yes Yes Yes No, No,

photography Not required under SOP | Photocopies of the item

packaging were taken.

Description of any No

deviations from the

expected
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Item 2 48122 49261 | 62427A | 62427B | 62427C | 96150A 96150B

Submission to the Yes Yes Yes Yes Yes Yes, Yes

laboratory undertaken Exhibit and case created

correctly, in accordance in FMS as per SOP

with laboratory procedures

Sample description Yes Yes Yes Yes Yes Yes, No,

corresponds to Differences in wording, e.g.

accompanying paperwork “away from the suspected
seat of fire” only written on
paperwork, not written on the
exhibit bag itself.

Security seals intact Yes Yes Yes Yes Yes Yes Yes,
No signatures on seals.

Item fully described in case | Yes Yes Yes Yes Yes Yes Yes

notes

Item recorded by means of | No Yes Yes Yes Yes No, No,

photography Not required under SOP | Photocopies of the item
packaging were taken.

Description of any No

deviations from the

expected
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Item 3 48122 49261 | 62427A | 62427B | 62427C | 96150A 96150B

Submission to the Yes Yes Yes Yes Yes Yes, Yes

laboratory undertaken Exhibit and case created

correctly, in accordance in FMS as per SOP

with laboratory procedures

Sample description Yes Yes Yes Yes Yes Yes, No,

corresponds to Differences in wording, e.g.

accompanying paperwork “from the suspected seat of
fire” written on paperwork,
“from area near suspected
seat of fire” written on the
exhibit bag itself.

Security seals intact Yes Yes Yes Yes Yes Yes Yes,
No signatures on seals.

Item fully described in case | Yes Yes Yes Yes Yes Yes Yes

notes

Item recorded by means of | No Yes Yes Yes Yes No, No,

photography Not required under SOP | Photocopies of the item
packaging were taken.

Description of any No

deviations from the

expected
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Laboratory comments:
48122

Upon intake all items were sealed but lacking initials. Perpendicular evidence tape placed over
seals by CRR on 8/7/2024.

49261

While there is low risk of sample discrepancies due to the slight variation in choice of words used
in the descriptions on the paperwork and the exhibits, the descriptions should be kept the same to
avoid ambiguity.

ltem 1

Paperwork: "menus collected from the unburnt café area"

On exhibit: "Menu collected from cafe area"

While the descriptions on the exhibit do not convey that the exhibit was collected from the unburnt
area, the exhibit is observed to be unburnt and can be inferred to have been collected from an
unburnt area.

ltem 2

Paperwork: "collected from the storeroom away from the suspected seat of the fire"

On exhibit: "Collected from far side of storage room"

It was inferred that the "storeroom" and the "storage room" are the same room and that the "far
side" referred to an area away from the suspected seat of fire.

ltem 3:

Paperwork: "collected from the suspected seat of the fire"

On exhibit: "Collected from area near seat of fire"

It was inferred that "from the suspected seat of fire" and "near seat of fire" referred to closely
related areas.

Forensic Foundations International’s comments

Laboratories 96150A and 96150B filled out detailed answers for the continuity table

Laboratories 49261, 96150A and 96150B discussed the differing descriptions of items, however,
determined visually that the items were as expected.

Laboratories 48122 and 96150B discussed the lack of initial or signing on the seals of the arson
bags.

2024-CC3 This document is UNCONTROLLED if printed Page 12 of 31
WEF-03-A-5 Issue 5 Date 18/9/24 Issued by DGP



Examination / Analysis

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 types of tests expected to be performed) and contextual bias.

The submitting laboratories examined / tested the samples using the following tests:

Item 1 48122 49261 62427A 62427B 62427C 96150A 96150B
GC-MS Yes, Yes, Yes, Yes, Yes, Yes, Yes, chromatographic
chromatographic | chromatographic | chromatographic | chromatographic | chromatographic | chromatographic | conditions not
conditions not conditions not conditions not conditions not conditions not conditions not specified
specified specified specified specified specified specified This Item was
analysed once
another ltem relating
to the investigation
was found to be
positive
GC-FID Yes
No Ignitable Fluid
residues detected
Method of Passive None mentioned | Passive Passive Passive Passive Passive headspace
trace headspace headspace headspace headspace headspace concentration using
collection concentration concentration concentration concentration concentration Tenax TD tubes, 60°C
and with activated with activated with activated with activated with activated overnight, thermal
preparation | charcoal strip, charcoal (form charcoal (form charcoal (form charcoal strip desorption
for analysis | 50-80°C for 2-24 not specified) not specified) not specified) (temperature, (temperature and
hours, carbon 80°C for 16 80°C for 16 80°C for 16 duration and duration not specified)
disulphide hours, hours, hours, solvent for
extraction dichloromethane | dichloromethane | dichloromethane | extraction not
extraction extraction extraction specified)

2024-CC3
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Item 2 48122 49261 62427A 62427B 62427C 96150A 96150B
GC-MS Yes, Yes, Yes, Yes, Yes, Yes, Yes,
chromatographic | chromatographic | chromatographic | chromatographic | chromatographic | chromatographic | chromatographic
conditions not conditions not conditions not conditions not conditions not conditions not conditions not
specified specified specified specified specified specified specified
GC-FID Yes
No Ignitable Fluid
residues detected
Method of Passive None mentioned | Passive Passive Passive Passive Passive headspace
trace headspace headspace headspace headspace headspace concentration using
collection concentration concentration concentration concentration concentration Tenax TD tubes,
and with activated with activated with activated with activated with activated 60°C overnight,
preparation | charcoal strip, 50- charcoal (form charcoal (form charcoal (form charcoal strip thermal desorption
for analysis | 80°C for 2-24 not specified) not specified) not specified) (temperature, (temperature and
hours, carbon 80°C for 16 80°C for 16 80°C for 16 duration and duration not
disulphide hours, hours, hours, solvent for specified)
extraction dichloromethane | dichloromethane | dichloromethane | extraction not
extraction extraction extraction specified)

2024-CC3
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Item 3 48122 49261 62427A 62427B 62427C 96150A 96150B
GC-MS Yes, Yes, Yes, Yes, Yes, Yes, Yes,
chromatographic | chromatographic | chromatographic | chromatographic | chromatographic | chromatographic | chromatographic
conditions not conditions not conditions not conditions not conditions not conditions not conditions not
specified specified specified specified specified specified specified
GC-FID Yes
No Ignitable Fluid
residues detected
Method of Passive None mentioned | Passive Passive Passive Passive Passive headspace
trace headspace headspace headspace headspace headspace concentration using
collection concentration concentration concentration concentration concentration Tenax TD tubes,
and with activated with activated with activated with activated with activated 60°C overnight,
preparation | charcoal strip, 50- charcoal (form charcoal (form charcoal (form charcoal strip thermal desorption
for analysis | 80°C for 2-24 not specified) not specified) not specified) (temperature, (temperature and
hours, carbon 80°C for 16 80°C for 16 80°C for 16 duration and duration not
disulphide hours, hours, hours, solvent for specified)
extraction dichloromethane | dichloromethane | dichloromethane | extraction not
extraction extraction extraction specified)

2024-CC3
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Laboratory comments with respect to examination/analysis
48122

The volatile materials of Lab ltem(s) 1-3 were sampled using passive absorption on activated
charcoal strips. Each strip was eluted with a solvent and the recovered volatile material was
analysed by gas chromatography/mass spectrometry.

The procedure for passive absorption elution consists of securing an activated charcoal strip with
a paper clip. The evidence pouch is opened, and any obvious odours are noted. The charcoal strip
is placed in the evidence container and sealed to prevent loss. The evidence container is then
placed in an oven capable of maintaining temperatures of 50-80 degrees Celsius for 2-24 hours.
After the completion of the absorption period, the evidence pouch is allowed to cool to room
temperature. A preparation blank consisting of an ACS strip in the same relative packing material
is also run with each case and following the same procedures.

After cooling, two auto-sampler vials (ALS) with micro inserts are labelled with the case and item
numbers. Using the same pipette, one of the vials is rinsed with a solvent (carbon disulfide) and
that solvent is placed into the second vial and used as the sample blank. The charcoal strip is then
removed from the evidence pouch and placed in the first vial, solvent is added and the sample is
capped. Gloves are changed between each sample and this procedure is repeated for all items in
the case as well as the preparation blank.

The vials are then analysed by GC/MS using a fire specific method. Prior to running evidentiary
samples, an autotune of the instrument is performed and evaluated. Then an ASTM test mixture
must be run and evaluated to establish that the system has the capability to resolve compounds
as outlined in ASTM E1618-19.

After analysis, each sample is run through a macro that prints extracted ion profiles that are critical
to fire debris interpretation including alkanes, cycloalkane/alkene, indanes, and
polynuclear/naphthalene profiles.

Classification of ignitable liquids follows the ASTM E1618-19 classification system.
62427A, 62427B & 62427C

Examination:

*photography

*description of samples

*preparation of samples in two glass jars:

A jar for headspace analysis
A jar for adsorption by activated carbon

- Conditioning:

* for headspace analysis: heating in the oven at 80°C for one hour

* for analysis after adsorption by activated carbon and extraction by dichloromethane: heating in
the oven at 80°C for 16 hours and cooling for 4 hours

- Analysis:
*the search for fire accelerants was carried out using the technique of gas chromatography
coupled with spectrometry. masse
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Forensic Foundations International’s comments

All laboratories used GC-MS for analysis after passive headspace concentration at elevated
temperatures, which is an appropriate technique. Laboratory 96150B used Tenax TD resin for
headspace concentration while two laboratories (96150A and 48122) used activated carbon strips,
both of which are appropriate media for headspace concentration. The remaining three
laboratories did not specify the type of sampling device used.

Laboratory 49261 also used GC-FID, which also is an appropriate technique.

Laboratory 48122 used a nasal evaluation of the Item headspace before sampling.
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Analytical Results and Conclusions
48122

Item 1 No ignitable liquid pattern identified.

Item 2 No ignitable liquid pattern identified.

Item 3 C2, C3, C4 benzenes present in gasoline type ratios, indanes present, naphthalene and
methylnaphthalenes present in gasoline type ratios.

CONCLUSIONS AND INTERPRETATIONS:
No ignitable liquids were detected in Item 1.
No ignitable liquids were detected in Item 2.
Item 3 contained gasoline.

49261

“ltem 17: A stack of printed papers and a rubber band submitted for comparison with
“Iltem 2” and “ltem 3.

The exhibit was analysed for the presence of ignitable liquid residues and none were
detected.

“Iltem 27: A stack of partially burnt printed papers and a rubber band.
The exhibit was analysed for the presence of ignitable liquid residues and none were
detected.

“ltem 3”: A stack of burnt printed papers and a rubber band.
The exhibit was analysed for the presence of ignitable liquid residues and petrol was
detected.

62427A, 62427B & 62427 C

ITEM1: negative

ITEMZ2: negative

ITEMS3: positive contains gasoline

Conclusion

ITEM1: does not contain any known fire accelerants

ITEM1: does not contain any known fire accelerants
ITEM3: contains traces of hydrocarbons which enter into the composition of Gasoline
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96150A

Control Cryovac bag — Nil ignitable liquids identified.

FEN500901768 (Item 1) — Nil ignitable liquids identified.

FEN500901768 (Item 2) — Nil ignitable liquids identified.

FEN500901768 (ltem 3) — Evaporated petrol identified.

- EIC profiles compared to the database sample run at the start of this sequence - Ref 154 — Petrol
75% Evaporated. The ratio between the C2 and C3 alkylbenzenes is close to as it is usually seen
in petrol profiles at around this level of weathering.

If no ignitable liquid residues are detected in the exhibits this does not necessarily indicate that an
accelerant was not used in the fire. Possible explanations include:

- Ignitable liquids were present but the tests used were not sensitive enough to confirm this;

- Ignitable liquids were present but had evaporated prior to the tests being conducted (possibly
due to incorrect packaging and/or storage, or the ignitable liquid was totally consumed in the fire);
- Ignitable liquids were involved in the fire but a sample was not collected from the correct position;
- The accelerant used was not a common petroleum distillate, e.g. paper or pyrotechnic
composition could have been used.

Similarly, the identification of the residues of an ignitable liquid does not necessarily lead to the
conclusion that a fire was deliberately lit as there may be legitimate reasons for the presence of an
ignitable liquid.

The following results were obtained:

Control Cryovac bag — Nil ignitable liquids identified.
FEN500901768 (Item 1) — Nil ignitable liquids identified.
FEN500901768 (Item 2) — Nil ignitable liquids identified.
FEN500901768 (Item 3) — Evaporated petrol identified
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96150B

Exhibit Treatment -(I;(A,ﬁ)f,) Results
ltem 1 60°C O/N 2491 Mix; ND
ltem 2 60°C O/N 889 Mix; ND
Item 3 60°C O/N 41533 PE

TAC: total area count | OI/N: overnight | PE: Petrol was detected.
ND: No ignitable liquid residues detected.
Mix: A mixture of volatile substances [see notes] was detected

Item 1: A mixture of volatile substances was detected in the contents of this control item.

The major volatile peaks present in the total ion chromatogram (TIC) of this exhibit were trimethyl
silanol, hexamethyl-disiloxane, ethylbenzene, butyl ether, styrene, propanoic acid butyl ester,
cumene, alkyl benzenes, and 2-ethyl hexanol.

There were no patterns representative of an ignitable liquid residue within the TIC or summed
extracted ion chromatograms (EICs). This item was used as a comparison sample for ltem 2.

Item 2: A mixture of volatile substances was detected in the contents of this item.

All of the major peaks present in the TIC of this item were also present in Item 1, aside from an
additional toluene peak. The ratios of the peaks to one another were different from that of Iltem 1.
The TAC was smaller than the TAC of Item 1. A comparison of the TICs is included.

The differences between the two exhibits are likely the result of Item 2 being burnt. This would
account for the lower TAC and the difference in peak ratios as the volatiles would release at different
rates during burning. The burning likely produced the toluene present in this item, as toluene is
commonly detected as a thermal degradation product.[1] Considering that the other volatiles
detected in this item were also detected in the control item, they are considered to be forensically
insignificant. There were no patterns representative of an ignitable liquid residue within the TIC or
summed extracted ion chromatograms (EICs).

Item 3: Petrol was detected in the contents of this item.

Total lon Chromatogram (TIC) petrol TIC pattern present; all 11 petrol target compounds
present.
Extracted lon Chromatogram (EIC) petrol EIC pattern present; all 11 petrol target compounds
confirmed.
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Forensic Foundations International’s comments

All submitting participating laboratories correctly concluded that gasoline/petrol/an ignitable fluid
was present on item 3, but not on items 2 or 1.

Four laboratories (62427A, B and C, and 49261) did not specify the methodology used to arrive at
the identification of the ignitable liquid source for the residue in Iltem 3, nor did they indicate
whether the residue represented an unweathered/unburned liquid.

Laboratory 96150B mentioned 11 target compounds were used to assist identification of the
ignitable liquid, but did not specify what they were, and used a database of chromatograms to
arrive at an approximate level of concentration/weathering of the ignitable liquid in the residue.
Laboratory 96150A did not indicate whether target compounds were used to identify the type of
liquid present. However, this Laboratory used a similar approach to 96150B to model the
approximate level of concentration/weathering of the ignitable liquid in the residue, but elaborated
upon their approach by specifying that the ratio between the C2 and C3 alkylbenzenes was as
expected for the level of weathering proposed. This laboratory added good value to their report by
providing a detailed, logical explanation of what their results mean in the context of the
investigation.

Laboratory 48122 based their identification of the ignitable liquid on the presence of C2, C3, C4
benzenes present in gasoline-type ratios together with the presence of indanes, naphthalene and
methylnaphthalenes present in relative abundances expected for petrol/gasoline.
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APPENDIX A

EXAMINATION REQUEST | EASTHRNA STRA TAN
AND ITEM SUBMISSION .
PAIESHMC

(1]

OFFENCE: Arson

DATE OF OFFENCE: 215 July 2024

BRIEF STATEMENT OF FACTS

An arson attempt was made on ‘The Bean & Biscuit’ café.
A window of the storeroom was broken at the rear of the property.

The fire broke out in the storeroom but did not travel to the main café area. The fire
appeared to be most intense near the window.

ITEM SUBMITTED FOR EXAMINATION

Item 1: A bundle of menus collected from the unburnt café area. (Control sample)
Item 2: A bundle of menus collected from the storeroom away from the suspected
seat of the fire.

Item 3: A bundle of menus collected from the suspected seat of the fire.

EXAMINATION REQUESTED

¢ Analysis of the three bundles of menus for the presence of any ignitable fluid
residues

¢ |dentification of the fluid used if residue is present
e Any additional information as to the fluid, if relevant.
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APPENDIX B PO Box 2279, Ringwood North VIC 3134
Office: +61 (0) 4 1142 6656
Mobile: +61 (0) 429 966 012

F forensic admin(a’)ffi_nt.com.au
‘ FOUNDATIONS www.ffint.com.au

INTERNATIONAL™ ABN 23 839 112 155 ACN 130 236 618

ISO/IEC 17043
PROFICIENCYTESTING@FORENSICFOUNDATIONS
2024-CC3 Ignitable Fluid Residue Analysis

MANUFACTURER’S INFORMATION
Issued 18/02/2024

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

the residue.

Scenario provided to the participants

An arson attempt was made on ‘The Bean & Biscuit’ café.
A window of the storeroom was broken at the rear of the property.

The fire broke out in the storeroom but did not travel to the main café area. The fire app:
be most intense near the window.

Iltems provided to the participants

Item 1: A bundle of menus collected from the unburnt café area. (Control sample)

Item 2: A bundle of partially burnt menus collected from the storeroom away from the su
seat of the fire.

Item 3: A bundle of partially burnt menus collected from the suspected seat of the fire.

Aim

The program aims to assess the laboratories’ ability to competently identify ignitable flui
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 Internation
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Test production

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

Samples

Menus for the ‘The Bean & Biscuit’ café were created and printed.

The paper was Pacesetter Coated Digital and was printed using laser printing. According to
MSDS data, the toners used in the printing of the menus contained a styrene-acrylic resin and
several inorganic components. Bundles of 10 menus were banded together using a rubber
band.

Control samples

Iltem 1 is labelled: “A bundle of menus collected from the unburnt café area”.

A bundle of the “The Bean & Biscuit’ café menus was set aside as unburnt items (i.e., ltem 1:
Control sample). These were placed in an arson evidence bag and heat-sealed, they were then
placed in a second arson evidence bag which was heat-sealed.

Item 2 is labelled “A bundle of menus collected from the storeroom away from the suspected seat
of the fire.”

Bundles of menus were burnt 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 second
arson evidence bag and heat-sealed. These bundles were purposely not burnt as thoroughly as
the item 3 bundles from the suspected seat of the fire.
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Bundle of 10 menus for the ‘The Bean & Bundle of 10 menus after burning for item 2
Biscuit’ café

THE BEAN & BISCUIT

Test samples

25 mL of 2-year-old 91 Unleaded petrol (gasoline) obtained from a
service station was measured using a measuring cylinder.

The petrol was then ignited in a metal container and allowed to burn
for 5 minutes, resulting in approximately 15ml of residue. The flames
were extinguished and the residue was allowed to cool.

Item 3 is labelled “A bundle of menus collected from the suspected
seat of the fire”. Bundles of the menus were burnt thoroughly to
simulate the menus being found at the seat of the fire.

After the petrol residue had cooled, a 50ul aliquot of the reduced mixture was then placed onto
each of the bundles of 10 burnt menus and the bundles were placed into individual arson evidence
collection bags and heat sealed. The arson evidence bag was then placed in a second arson
evidence bag and heat-sealed.

2024-CC3 This document is UNCONTROLLED if printed Page 25 of 31
WEF-03-A-5 Issue 5 Date 18/9/24 Issued by DGP



50ul aliquot ein added to the bundle

@\

n
X

A significant potential source of error during production included failure to avoid contamination

between samples 2 and 3, sample mix-up or failure to provide sufficient ignitable fluid residue for
analysis.

Tests were stored at room temperature prior to distribution. Test items were validated 1 month
after distribution and results were found to be sufficient for analysis.
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The data is consistent with the presence of a residue of highly weathered petrol or a medium
aromatic product (MAP, 3.2.12 NIST OSAC) such as high aromatic white spirits (also known as
mineral turpentine) in item 3.

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

Expected results

Participating laboratories were asked a number of questions by the ‘Eastern Australian Police
Service’ (see below), the expected results are outlined in the Manufacturer’s Information. The
table below demonstrates how the expected results would address each of the questions asked.

Forensic Processes

Was continuity maintained?

Was storage appropriate?
Continuity, receipt and 9¢ approp

description of items Was transfer within the laboratory appropriate?

Was the description of the item sufficient for it to be
independently identified?

Examination / Presumptive ltems 1, 2 &

. Were appropriate presumptive tests
Analysis 3

implemented?

Examination requested

Analysis of the three
bundles of menus for the ltems 1, 2 &
presence of any ignitable 3

fluid residues

Were compounds and their relative
abundances consistent with the presence of
a residue of ignitable liquid detected?

Were other relevant compounds detected?

Identification of the fluid ltems 1. 2 & Was the pattern of detected compounds able
used if residue is present 3 ’ to be associated with a class of ignitable
liquids or a particular ignitable liquid?

Additional information, if
relevant. ltems 1,2 &
3

Did the analysis results address, confirm,
refute or extend the propositions or
questions put forward by the police request?

The expected results are:

a) The presence of a number of hydrocarbons in items 1, 2 and 3 that do not originate from an
ignitable liquid residue, which can be attributed to organic compounds originating from the
menus themselves

b) In Item 3 only, the presence of a residue containing n- and branched-alkanes up to C9 or
C10 and an abundance of C1-, C2-, C3-benzenes, naphthalene and methylnaphthalenes
and indanes. Such a residue is typical of highly weathered petrol (gasoline), but in some
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jurisdictions it is possible that certain Medium Aromatic Products (MAP) may produce a
similar residue.

c) Taken together, the results suggest that an ignitable liquid was involved in the progression
of the fire.

The major source of errors by the participant would be:
a) to not detect the ignitable liquid residue present in item 3;
b) the failure to correctly identify the class of the ignitable residue present in item 3;
c) to detect and/or identify an ignitable liquid residue in items 1 and/or 2;

d) to apply inappropriate recovery and/or analytical methodology with to ignitable liquid
residues; and sample mix-up.

END OF DOCUMENT
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2024-CC3 Feedback

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

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

> (] > O
5 O © o 5 2
2 o o ) 2 o <
oo > & o z
& < < a e
1. Thgltest was too basic for our B B B B B
facility
2. Th.e samples supplied were 0 0 0 0 0
suitable
3. The. results r.e.qwred were not 0 0 0 0 0
outlined sufficiently
4. Thg final repo.rt provided B B B B B
suitable detail
5. The tests |nvoI_ved 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 that could be included in the
test?
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Forensic Foundations International’s Proficiency Tests are required to be fit-for-purpose.
To assist us in providing the relevant tests, please use the following form to suggest
further tests for development. You can also complete this form at
https://www.ffint.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 +61 (0) 411 426 656 or +61 (0) 429 966 012.
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