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Introduction 
 
Design  
 
Forensic Foundations’ Proficiency Tests and Collaborative Trials 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 

 
There are two parts to this trial: 

1. The first part mimics the structure of future ignitable fluids proficiency tests; the 
test comprised three samples of carpet which was ‘collected’ from a domestic 
fire scene and thus was a test of laboratory procedures using controlled items. 
The test also enabled participants to evaluate the quality of their analytical 
results against those from other laboratories and observe the terminology used 
in other laboratories / countries, and how other laboratories express their 
opinions or advice to clients. To enable this, we requested that participants 
submit the following: 
 

a. A glossary of terms used  
b. An outline of the methodology used and 
c. Their opinion in the format that they would provide to court. 

 
2. The second part related to the storage and transport of ignitable fluid residues 

(especially when transported by air) and so this trial also includes testing of the 
effectiveness of packing with the inclusion of an activated carbon strip with the 
carpet sample in the arson bag and in the paint tin. These strips could be used 
to monitor potential leakage from the inner arson bag.  

 
Forensic Foundations’ Proficiency 
Tests and Inter-laboratory 
Collaborative Trials are designed to 
test the end-to-end forensic 
examination process. The AS5388 and 
the ISO21043 series of Standards 
describe the forensic examination 
process from collection to reporting. 
This figure1 illustrates the inter-
relatedness of all steps in this process 
and was used as the basis of the 
Australian Standards’ development. The figure is also used as the basis of the 
development of Forensic Foundations’ Proficiency Tests.  
 
Thus, all Forensic Foundations’ Proficiency Tests and Inter-laboratory Collaborative 
Trials commence with item collection and/or receipt and all the subsequent examination / 
analysis steps, culminating in the reporting, therefore reflecting actual forensic casework.  
 

 
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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Ignitable Fluid Residue Inter-Laboratory Collaborative Trial 
2020-9 
 
This collaborative trial was distributed to ten laboratories and all of the laboratories submitted 
results. 
 
Laboratories were provided with: 

• Introductory material outlining the philosophy behind Forensic Foundations’ Proficiency 
Test and Inter-laboratory Collaborative Trial development and some explanatory 
information regarding this specific test including  

o Attached you will find the case ‘Examination Request and Item Submission’ 
form and the trial commences with the receipt of the items followed by your 
routine processes- item description, examination, analysis and interpretation.  

o The information submitted to the laboratory on the examination request form will 
direct what testing needs to be undertaken.  

• The ‘Examination Request and Item Submission’ form 
• The results sheet 

 
Some participants used the sample numbering system from the introductory material rather than 
the ‘Examination Request and Item Submission’ form.  
 
To reduce the confusion this report will refer to the samples using the following descriptions, 
rather than item numbers: 

• unburnt carpet 
• burnt carpet from main bedroom 
• burnt carpet from alleged seat of the fire 

 
In addition to interpreting and reporting the results from ignitable fluid residues on carpet, testing 
of generic issues such as sample receipt, triage, and continuity of items for examination also 
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 provides a mechanism for participating laboratories to review their results and those of 
other laboratories to facilitate2: 

• An evaluation and appraisal of their performance 
• Continuous improvement 
• Corrective action (where required).  

 
As a collaborative trial we also asked questions regarding the leakage from the arson bags and 
how the laboratories thought we could improve. We received some excellent feedback on how to 
produce the next test and would like to thank the participating laboratories. 
 
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 that supported the findings reached.   
 
Some results were prepared in languages other than English and the contents translated 
for review.  It is acknowledged that, whilst the translation process may be accurate, on 
occasions, the context of the information may change, particularly where technical terms 
are used.  It is assumed that the translated information is an accurate reflection of the 
original report.  

 
2 ISO17025 (2017) General requirements for the competency of testing and calibration laboratories. 
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Part 1 
Laboratory Responses  
 
Continuity, receipt, and description of items 
 
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 facilitated both consistent responses and the collation and comparison of responses. Laboratories were 
requested to respond to each statement with a ‘Yes’ or ‘No’ and ‘Comments’ where appropriate. Where images of the items were included 
with the response, this was noted in the text below.  
 
Unburnt carpet  
 

Laboratory ID 

Submission to the 
laboratory undertaken 
correctly, in 
accordance with 
laboratory procedures 

Sample description 
corresponds to 
accompanying 
paperwork 

Seals intact Item fully described in 
case notes 

Item recorded by 
means of photography 

Description of any 
deviations from the 
expected 

16473 Yes Yes Yes Yes Yes  
39947 Yes Yes Yes No, 

Evidence received did 
not come with clear 
identity e.g. labelling, 
did not have the name 
who collected the 
evidence and the 
name who packed the 
evidence 
In the letter of request, 
the sample description 
was too general, it 
should have described 
a clear identity of 
which part the sample 
was collected. 

No, 
Did not come with 
photographs of 
evidence at the crime 
scene before and after 
the evidence was 
packed 

Evidence 1 should 
have been packed in a 
more closed package 
as evidence 2 and 3, 
inside cans 
It is preferred to be 
stored in a minus 4°C 
temperature to prevent 
the potential of the 
evidence to evaporate 
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Laboratory ID 

Submission to the 
laboratory undertaken 
correctly, in 
accordance with 
laboratory procedures 

Sample description 
corresponds to 
accompanying 
paperwork 

Seals intact Item fully described in 
case notes 

Item recorded by 
means of photography 

Description of any 
deviations from the 
expected 

49026 Delivery of package 
through -Redacted- 
Express & Logistics 

Yes Yes Yes Yes No deviation 

54624 Yes Yes Yes Yes Yes  
55205 Yes, 

Compliant with the IK 
(Work Instruction) 7.2- 
2 MA on Management 
and Control of 
Evidence and Official 
Report (Pandemic – 
Covid 19). 

Yes, 
Sample description 
has been clearly 
understood by the 
examiners 

Yes, 
The evidence’s chain 
of custody was 
properly maintained 

Yes, 
Case Data was stored 
and monitored in the 
LIMS complete with 
the evidence/sample 

Yes, 
Performed in 
compliance with the IK 
7.2- 15.1/MT.4 on 
Labeling & 
Documentation of Fire 
and Arson Evidence 

 

84132 Yes, 
When an investigator 
submits evidence, it 
shall come with 
administrative papers, 
among others: 
- Letter of a request for 
an examination 
- Police Report 
- Letter of Order for 
Duty 
- Letter of Order for an 
Investigation 
- Report of Evidence 
Packing 
- Witness Report 
- Seizure Report 

Yes Yes Yes Yes, 
-Photo attached has 
been removed- 

No 

86790 Yes Yes Yes Yes Yes  
87618 Yes, 

• Only authorised lab 
personnel are allowed 
to receive the items 
and shall follow the 

Yes, 
• Lab personnel must 
cross-check each 
single item submitted 
physically and it must 

Yes, 
• The lab personnel will 
check the details in the 
accompanying 
paperwork and inspect 

Yes, 
• The lab personnel in 
charge shall follow the 
Evidence Description 

Yes, 
• Photographic 
Documentation 
procedure applies 
during submission of 

If there are any 
discrepancies or 
irregularities in the 
receipt of the items, 
the lab will consult the 
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Laboratory ID 

Submission to the 
laboratory undertaken 
correctly, in 
accordance with 
laboratory procedures 

Sample description 
corresponds to 
accompanying 
paperwork 

Seals intact Item fully described in 
case notes 

Item recorded by 
means of photography 

Description of any 
deviations from the 
expected 

Evidence Receiving 
Procedure at all times. 
• The lab personnel will 
review the request to 
determine if it is 
appropriate and to 
ensure the laboratory 
has the capability and 
resources needed to 
meet the request. 
• There are guidelines 
for Investigating Officer 
for the collection, 
packaging and 
submission of exhibits. 
• Every new case 
received will be stored 
in a separate individual 
designated lockable 
cabinet, vaults or racks 
in the strong room. The 
Strong Room Log 
Book and the Chain of 
Custody of 
Exhibits/Folder inside 
the case folder shall be 
used to record 
movement/ transfers of 
all evidence items. 

conform to its 
description provided in 
the accompanying list 
of exhibits. 

the condition of 
packaging of each item 
whether or not it is 
properly packaged and 
sealed. If it is not 
properly packaged and 
sealed or tampering of 
seals are detected, the 
client (submitting 
officer) will be notified. 
If those items does not 
receive additional 
packaging by the 
submitting officer prior 
to being accepted, the 
lab personnel will issue 
a Sample Rejection 
Notice Form and return 
the items to client for 
correction or changes. 
 

and Labelling 
Procedure at all times. 
• Packaging of item 
descriptions: The 
packaging description 
entered during 
evidence submission 
will reflect the visible 
outer package. Internal 
item packaging 
descriptions may be 
added by the lab 
personnel, as 
necessary. 
• Evidence Item 
Descriptions: 
Descriptions of 
evidence made by the 
laboratory personnel 
shall be consistent with 
the submitting 
agency’s description 
on the list of exhibits 
submitted. Alterations 
may be made if the 
description is too   
long, incorrect, or 
needs clarification. 
• The evidence must 
be described in 
sufficient detail in the 
case notes to aid the 
document examiner in 
recall or testimony. 
Unusual characteristics 
can be described, or 

exhibits, prior opening 
their outer (primary) 
packaging, prior to 
opening secondary 
and third packaging 
before laboratory 
personnel start 
carrying out any 
laboratory analysis/ 
examinations on the 
exhibits received in the 
laboratory and when 
necessary 

client (submitter) 
immediately during the 
receiving and any 
action taken is 
recorded in the request 
form. If the 
irregularities are not 
rectified by the client, 
the laboratory will 
reject the case and 
issue a Sample 
Rejection Notice Form. 
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Laboratory ID 

Submission to the 
laboratory undertaken 
correctly, in 
accordance with 
laboratory procedures 

Sample description 
corresponds to 
accompanying 
paperwork 

Seals intact Item fully described in 
case notes 

Item recorded by 
means of photography 

Description of any 
deviations from the 
expected 

may be photographed 
or diagrammed. 
• The evidence is 
uniquely marked for 
identification. Typically, 
the laboratory will 
follow the item 
identifier given by the 
submitting agency. 
• Item descriptions 
should include the size 
and date of the 
document, the number 
of pages and the 
nature of the 
documents by 
indicating if they are 
original, photocopies, 
carbon copies, 
photographs or faxed 
copies. 

90421 Yes Yes Yes Yes Yes No deviation 
98179 Yes Yes Yes Yes Yes  
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Burnt carpet from main bedroom. 
 

Laboratory ID 

Submission to the 
laboratory undertaken 

correctly, in 
accordance with 

laboratory procedures 

Sample description 
corresponds to 
accompanying 

paperwork 

Seals intact Item fully described in 
case notes 

Item recorded by 
means of photography 

Description of any 
deviations from the 

expected 

16473 Yes Yes Yes Yes Yes  
39947 Yes No 

There was a difference 
in the writing of the 
sample order stated on 
the police report and 
on the letter of request 

Yes No, 
Evidence received did 
not come with clear 
identity e.g. labelling, 
did not have the name 
who collected the 
evidence and the 
name who packed the 
evidence 
In the letter of request, 
the sample description 
was too general, it 
should have described 
a clear identity of 
which part the sample 
was collected. 

No, 
Did not come with 
photographs of 
evidence at the crime 
scene before and after 
the evidence was 
packed 

Evidence 1 should 
have been packed in a 
more closed package 
as evidence 2 and 3, 
inside cans 
It is preferred to be 
stored in a minus 4°C 
temperature to prevent 
the potential of the 
evidence to evaporate 

49026 Delivery of package 
through -Redacted- 
Express & Logistics 

Yes Yes Yes Yes No deviation 

54624 Yes Yes Yes Yes Yes  
55205 Yes, 

Compliant with the IK 
(Work Instruction) 7.2- 
2 MA on Management 
and Control of 
Evidence and Official 
Report (Pandemic – 
Covid 19). 

Yes, 
Sample description 
has been clearly 
understood by the 
examiners 

Yes, 
The evidence’s chain 
of custody was 
properly maintained 

Yes, 
Case Data was stored 
and monitored in the 
LIMS complete with 
the evidence/sample 

Yes, 
Performed in 
compliance with the IK 
7.2- 15.1/MT.4 on 
Labelling & 
Documentation of Fire 
and Arson Evidence 

 

84132 Yes, 
When an investigator 
submits evidence, it 

Yes Yes Yes Yes, 
-Photo attached has 
been removed- 

No 
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Laboratory ID 

Submission to the 
laboratory undertaken 

correctly, in 
accordance with 

laboratory procedures 

Sample description 
corresponds to 
accompanying 

paperwork 

Seals intact Item fully described in 
case notes 

Item recorded by 
means of photography 

Description of any 
deviations from the 

expected 

shall come with 
administrative papers, 
among others: 
- Letter of a request for 
an examination 
- Police Report 
- Letter of Order for 
Duty 
- Letter of Order for an 
Investigation 
- Report of Evidence 
Packing 
- Witness Report 
- Seizure Report 

86790 Yes Yes Yes Yes Yes  
87618 Yes, 

Same as above 
Yes, 
Same as above 

Yes, 
Same as above 

Yes, 
Same as above 

Yes, 
Same as above 

Same as above 

90421 Yes Yes Yes Yes Yes No deviation 
98179 Yes Yes Yes Yes Yes  
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Burnt carpet from alleged seat of the fire 
 

Laboratory ID 

Submission to the 
laboratory undertaken 
correctly, in 
accordance with 
laboratory procedures 

Sample description 
corresponds to 
accompanying 
paperwork 

Seals intact Item fully described in 
case notes 

Item recorded by 
means of 
photography 

Description of any 
deviations from the 
expected 

16473 Yes Yes Yes Yes Yes  
39947 Yes No 

There was a difference 
in the writing of the 
sample order stated on 
the police report and 
on the letter of request 

Yes No, 
Evidence received did 
not come with clear 
identity e.g. labelling, did 
not have the name who 
collected the evidence 
and the name who 
packed the evidence 
In the letter of request, 
the sample description 
was too general, it 
should have described a 
clear identity of which 
part the sample was 
collected. 

No, 
Did not come with 
photographs of 
evidence at the crime 
scene before and 
after the evidence 
was packed 

Evidence 1 should 
have been packed in 
a more closed 
package as evidence 
2 and 3, inside cans 
It is preferred to be 
stored in a minus 
4°C temperature to 
prevent the potential 
of the evidence to 
evaporate 

49026 Delivery of package 
through -Redacted- 
Express & Logistics 

Yes Yes Yes Yes No deviation 

54624 Yes Yes Yes Yes Yes  
55205 Yes, 

Compliant with the IK 
(Work Instruction) 7.2- 
2 MA on Management 
and Control of 
Evidence and Official 
Report (Pandemic – 
Covid 19). 

Yes, 
Sample description 
has been clearly 
understood by the 
examiners 

Yes, 
The 
evidence’s 
chain of 
custody was 
properly 
maintained 

Yes, 
Case Data was stored 
and monitored in the 
LIMS complete with the 
evidence/sample 

Yes, 
Performed in 
compliance with the 
IK 7.2- 15.1/MT.4 on 
Labeling & 
Documentation of 
Fire and Arson 
Evidence 

 

84132 Yes, 
When an investigator 
submits evidence, it 
shall come with 

Yes Yes Yes Yes, 
-Photo attached has 
been removed- 

No 
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Laboratory ID 

Submission to the 
laboratory undertaken 
correctly, in 
accordance with 
laboratory procedures 

Sample description 
corresponds to 
accompanying 
paperwork 

Seals intact Item fully described in 
case notes 

Item recorded by 
means of 
photography 

Description of any 
deviations from the 
expected 

administrative papers, 
among others: 
- Letter of a request for 
an examination 
- Police Report 
- Letter of Order for 
Duty 
- Letter of Order for an 
Investigation 
- Report of Evidence 
Packing 
- Witness Report 
- Seizure Report 

86790 Yes Yes Yes Yes Yes  
87618 Yes, 

Same as above 
Yes, 
Same as above 

Yes, 
Same as 
above 

Yes, 
Same as above 

Yes, 
Same as above 

Same as above 

90421 Yes Yes Yes Yes Yes No deviation 
98179 Yes Yes Yes Yes Yes  

 
 
Forensic Foundations’ comments 
 
The information provided by the participants concurs with the packaging, labelling and samples as distributed  
 
Laboratory 39947 identified the discrepancy between the numbering in the covering documentation and the ‘Examination Request and Item 
Submission’ form 
 
Laboratory 87618 responded to the questions in the proforma table with ‘what they would do’ rather than what they actually did.  
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Examination / Analysis 
 
Laboratories were requested to provide information with respect to the Examination and Analysis of the items received using a supplied 
proforma table. This facilitated both consistent responses and the collation and comparison of responses. A wide range of presumptive and 
confirmatory 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. In addition, a number of free text fields were provided. The following table 
summarises the results – tests appearing in the proforma table which were not applied by any laboratory have been removed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
Intentionally Blank 

See next page 
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Unburnt carpet  
 

 
GC-MS Result Comments Method of subsampling (if required) 

16473 
Yes, 
 

Negative. 
 

No presence of ignitable liquid 
residue was identified 

 

39947 
Yes, 
 

Petroleum not detected   

49026 
Yes, 
 

Negative 
 

No Hydrocarbon compound 
content was identified 

 

54624 
Yes, 
 

Detected   

55205 
Yes, 
 

Negative for long chain 
hydrocarbons 

  

84132 
Yes, 
 

No fuel for arson in the 
form of (gasoline) 
detected / Negative (-) 

No arson fuel in the form of 
(gasoline) / Negative (-) 

Yes, 
The results obtained matched the GC-MS library. The 
method used was “Method BBM_BB.M on GC-MS 
The content read by GC-MS was 1-Octadecene (CAS) $$ . 
alpha . – Octadecene $$ Octadecylene .alpha.- 

86790 
Yes, 
 

Negative, 
 

No gasoline residue was 
identified 

 

87618 
Yes, 
 

Negative 
 

No patterns of flammable liquid 
were identified. 

 

90421 
 Min 14.188 was 

Hexadecane compound 
Min 16.456 was 
Octadecane compound 
Min 18.469 was Eicosane 
compound 
Min 20.287 was 
Decosane compound 

It was hydrocarbon compound, 
namely petroleum diesel fraction 

 

98179 
Yes 
 

Negative   
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Burnt carpet from main bedroom 
 
 GC-MS Result Comments Method of subsampling (if required) 
16473 Yes, 

 
Negative 
 

No ignitable liquid residue was 
identified 

 

39947 Yes, 
 

Positive (+) for Diesel   

49026 Yes Negative No Hydrocarbon compound 
content was identified 

 

54624 Yes, 
 

Detected   

55205 Yes 
 

Negative for long chain 
hydrocarbons, namely 
gasoline 

  

84132 Yes, 
 

No fuel for arson in the 
form of (Gasoline) was 
detected / Negative (-) 

No fuel for arson in the form of 
(Gasoline) was detected (-) 

Yes 
The results obtained matched the GC-MS library. The 
method used was the “Method BBM_BB.M on GC-MS” 
The contents read by the GC-MS were Tetradecane $$ n-
Tetradecane Tetradecane (CAS) $$ n – Tetradecane $$ 
Isotetradecane $$ n – tetra - decane 

86790 Yes, Negative No gasoline residue was identified  
87618 Yes, 

 
Negative 
 

No patterns of flammable liquid 
were identified. 

 

90421  Min 14.137 was 
Hexadecane compound 
Min 16.405 was 
Octadecane compound 
Min 18.419 was Eicosane 
compound 
Min 20.245 was 
Decosane compound 

It was hydrocarbon compound, 
namely petroleum, diesel fraction 

 

98179 Yes 
 

Negative   
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Burnt carpet from alleged seat of the fire 
 
 GC-

MS 
Result Comments Method of subsampling (if required) 

16473 Yes, 
 

Positive 
 

The ignitable liquid residue 1,2,3 
Trimethylbenzene was identified 

 

39947 Yes, Positive (+) for gasoline   
49026 Yes, Positive 

 
Hydrocarbon compound content 
namely Gasoline was identified 

 

54624 Yes, Detected   
55205 Yes, Positive for long chain hydrocarbons   
84132 Yes Fuel for arson in the form of (Gasoline 

was detected / (+) Positive 
 

Based on the result of GC-MS 
examination, it was confirmed that 
the arson was caused by 
Gasoline 

Yes, 
The results obtained matched the GC-MS library. The 
method used was the “Method BBM_BB.M on GC-MS” 
The contents read by the GC-MS were Benzene, ethyl- 
(CAS) $$ EB $ Ethylbenzene $$ Phenylethane $$ 
Ethylbenzol, 1,3-dimethyl- $$ m-Xylene $$ m-
Dimethylbenzene $$ m-Xylol, Benzene, (1-methylethyl)- 
(CAS) Isopropylbenzene $$ Cumene $$ Cumol, Benzene, 
propyl- (CAS) $$ n-Propyl benzene $$ Isocumene $$ 
Propylbenzene, Benzene, 1-ethyl-2-methyl- $$ Toluene, o-
ethyl- $$ o-Ethylmethylbenzene, Benzene, 1,2,3- trimethyl- 
(CAS) $$ 1,2,3-trimethylbenzene 

86790 Yes, Positive Gasoline residue was identified  
87618 Yes, 

 
Light to medium aromatic product 
 

Patterns of flammable liquid were 
identified and was found to 
contain a light to medium 
AROMATIC product. 

 

90421  Min 14.179 was Hexadecane compound 
Min 16.439 was Octadecane compound 
Min 18.452 was Eicosane compound 
Min 20.279 was Decosane compound 

It was hydrocarbon compound, 
namely petroleum, diesel fraction 

 

98179 Yes Positive arson (fuel)   
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Comments with respect to examination / Analysis 
 

16473 

The packing and sealing of evidence received by the laboratory did meet the requirements. Therefore, the risk of evidence loss or evaporation 
of residues is minimized. 
For the number or quantity of evidence sent to the laboratory, which will be examined, it did not meet the requirements of the laboratory’s work 
instruction. From the weighing of evidence, the evidence weighed approximately ± 10 grams. According to the laboratory’s Work Instruction, the 
evidence to be examined should be ± 100 grams. (IK FBF 08) 
 

39947 

Criminal laboratory examination treatment of evidence is according with IK 5.4-1 / FBF Subbid Fiskomfor Puslabfor Bareskrim Polri, is with a 
solvent extraction method using n-Hexane and the GCMS instrument Agilent 7890 Gas Chromatograph with a 5975 triple-axis mass spectral 
detector and 7693 Auto sampler. The Initial temperature is set in 80°C, up 15o to 250oC, hold time of 20 minutes, injector temperature of 300oC, 
injection volume of 1.5 μL, split 30: 1. Thermal Aux (MSD Transferline) Temperature 300°C, flow rate 1mL/min (constant flow), column Agilent 
19091S-433 HP-5MS 5% Phenyl Methyl Siloxane. Dimensions 30m x 250μm x 0.25μm, MS Source 230oC maximum 250oC and MS Quad 
150oC maximum 200oC. 
 
This examination was carried out by three examiners, namely: xxx, xxx and xxx. The evidence that is checked is in the form of: 
1. 1 (one) piece of unburned carpet. 
2. 1 (one) piece of burnt carpet cut from the starting point of the fire 
3.1 (one) piece of burnt carpet taken from an area far from the starting point of the burn. 
For the purpose of analysis to determine whether there is a residual content of flammable liquid from the evidence. 
 
GC-MS: Agilent 7890 gas chromotograph. 5975 triple-axis mass spectral detector, 7697 Auto sampler  
 
Photos have been omitted for this report 

49026 

An examination was performed on three (3) items and four (4) black rubber strips, where the examination of the three (3) items were to identify 
the presence of hydrocarbon compound content, while the examination of four (4) black rubber strips to identify leakage during the process of 
delivery or packing of the items. 
 
The examination of three (3) items and four (4) black rubber strips by using the Gas Chromatography – Mass Spectrometry (GCMS) 
instrument. 
 
On each test item and carbon strip, extraction was performed by Hexane solvent to extract the possibility of the presence of hydrocarbon 
compound content on the test item. 
 
After the test items’ extractions were obtained, an examination was performed with a Gas Chromatography – Mass Spectrometry (GCMS). 
 

54624 

The evidence underwent a criminalistics laboratory examination following the Work Instruction IK 5.4-1/FBF Fire/Arson Sub-Unit, xxx, using an 
extraction preparation method using n-hexane solvent and using the Gas Chromatography – Mass Spectrometer instrument to detect the 
presence of gasoline or other ignitable compound. 
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55205 

Based on the case received from xxx, collected by an investigator from the Eastern Australian Police Service, xxx Sub-Unit documented and 
opened the evidence, and the details of the evidence were as follows: 
a. one (1) plastic package containing one (1) piece of unburnt carpet, assigned with the code (BB-32/2021/FBF). 
b. one (1) plastic package containing one (1) piece of burnt carpet collected from the main bedroom, assigned with the code (BB-33/2021/FBF). 
c. one (1) plastic package containing one (1) burnt carpet collected near the alleged seat of the fire in the loungeroom, assigned with the code 
(BB-34/2021/FBF). 
 

84132 

After the seat of the fire was located, the crime scene team immediately examined and collected fire debris sample along with swabs on that 
spot for further examination in the Laboratory. The steps taken were:  
1. Examination of sample 
2. Prior from examining the samples, documents were checked 
3. Sample was photographed 
4. Sample was prepared in the Forensic Laboratory 
5. Sample was injected into the GC-MS 
6. Results were obtained 

86790 

Examination of ignitable fluids residue of the three samples were using the hydrocarbon fuel (gasoline, kerosene, diesel oil) residue 
identification method from the fire debris evidence (work instruction ik 7.2-0ii/mt3) which steps could be briefly explained as follows: 
1. Sample preparation by enriched vapor head space method, considering the sample is a piece of carpet cutting with pores with the 
possibility of only small amount of ignitable fluids residue left as it was already burnt. 
2. The three samples were put into a can container, and a sachet made of filter paper containing activated charcoal was placed on a petri 
dish above the samples. 
3. The can container containing activated charcoal and samples were heated in an oven at 70°c for two hours 
4. Activated charcoal taken out from the sachet and put into an Eppendorf tube and hexane was added. 
5. Stir the mixture of hexane and activated charcoal with a vortex mixer and separate the liquid phase, solidify with a centrifuge 
6. The resulting solution is inserted into an Eppendorf tube and is ready for analysis with GC-MS 
7. The GC-MS analysis of the sample solution uses the following settings: 
A. Carrier gas: UHP Helium, pressure 5 bar, flow rate 1 ml/min 
B. Column: HP 5 ms 
C. Injector temperature: 250°, split ratio 20:1 
D. Initial column temperature 70°c, sustain for 5 minutes, increase 10°c/minute until 270°c, sustain for 5 minutes 
E. MS quadrupole temperature: 150°c, MS ion source: 230°c 
F. Solvent delay: 2 minutes 
G. 1 ml of sample solution injected 

87618  

90421  

98179 Examination of the sample using hexane was carried out to determine the residual flammable liquid in the laboratory using the GCMS 
instrument 
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Results 
 

16473 

From the result of the examination of evidence sent to the laboratory, using the work instructions IK FBF 08 and IK FBF 09, ignitable fluid 
residues were only identified on the seat of the fire (Evidence number FBF/002/2021) with a result of positive for hydrocarbons, namely 
1,2,3 Trimethyl Benzene compound. 
 
On evidence FBF/001/2021 and FBF/003/2021 there were no ignitable fluid residues obtained, with a result of negative for hydrocarbons. 
 

39947 Submitted raw data including each compound detected for each sample together with retention time and % area under the peak, together 
with an assessment of peak quality. 

49026 

1. … namely one piece of unburnt carpet, the result was Negative (-), no hydrocarbon compound content was identified. 
2. … namely one piece of unburnt carpet collected from an area far from the seat of the fire, the result was Negative (-), no Hydrocarbon 
compound content was identified. 
3. Black rubber control strip in unburnt carpet collected from an area far from the seat of the fire’s bag, the result was Negative (-), no 
Hydrocarbon compound content. 
4. Black rubber control strip outside the bag, unburnt carpet collected from an area far from the seat of the fire’s can, the result was 
Negative (-), no Hydrocarbon compound content was identified. 
5. xxx namely one piece of burnt carpet cut from the seat of the fire, the result was Positive (+) for Hydrocarbon compound content, 
namely Gasoline. 
6. Black rubber control strip inside seat of fire’s bag, the result was Positive (+) for Hydrocarbon compound content, namely Gasoline. 
7. Black rubber control strip outside the bag, in seat of fire’s can, the result was Negative (-), no Hydrocarbon compound content was 
identified. 

54624 Submitted raw data including each compound detected for each sample together with retention time, together with an assessment of peak 
quality. 

55205 

a. The examination of (BB – 32/2021/FBF), one (1) unburnt carpet, came out as Negative / did not contain any long chain hydrocarbon. 
b. The examination of (BB – 33/2021/FBF), one (1) burnt carpet collected from the main bedroom, came out as Negative / did not contain 
any long chain hydrocarbon. 
c. The examination of (BB – 34/2021/FB), one (1) burnt carpet collected near the alleged seat of the fire in the loungeroom, came out as 
Positive / containing a long chain hydrocarbon, namely gasoline. 
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84132 

[The unburnt carpet] was examined by the Forensic Laboratory, xxx, and the GC-MS result examination for xxx sample x was (-) / no fuel 
for arson was detected. The contents read was 1-Octadecene (CAS) $$ . alpha . – Octadecene $$ Octadecylene .alpha.- 
 
[Burnt carpet from alleged seat of the fire] was examined by the Forensic Laboratory, xxx the GC-MS result examination for xxx sample x 
was (+) / fuel for arson (Gasoline) was detected. The contents read by the GC-MS were Benzene, ethyl- (CAS) $$ EB $ Ethylbenzene $$ 
Phenylethane $$ Ethylbenzol, 1,3-dimethyl- $$ m-Xylene $$ m-Dimethylbenzene $$ m-Xylol, Benzene, (1-methylethyl)- (CAS) 
Isopropylbenzene $$ Cumene $$ Cumol, Benzene, propyl- (CAS) $$ n-Propyl benzene $$ Isocumene $$ Propylbenzene, Benzene, 1-
ethyl-2-methyl- $$ Toluene, o-ethyl- $$ o-Ethylmethylbenzene, Benzene, 1,2,3- trimethyl- (CAS) $$ 1,2,3-trimethylbenzene. 
 
[Burnt carpet from main bedroom] was examined by the Forensic Laboratory, xxx and there was no fuel for arson detected for xxx sample 
x / (-). The contents read by the GC-MS was Tetradecane $$ n-Tetradecane Tetradecane (CAS) $$ n – Tetradecane $$ Isotetradecane $$ 
n – tetra – decane. 

86790 

1. On the unburnt carpet sample, there was no peak on the chromatogram that could be identified as ignitable fluids residue. 
2.On the burnt carpet sample collected from the main bedroom, there was no peak on the chromatogram that could be identified as 
ignitable fluids residue. 
3.On the burnt carpet sample collected from the suspected seat of the fire in the lounge room, there were peaks on the chromatogram that 
could be identified as ignitable fluid residue, namely: 

A. Benzene, 1,3-dimethyl- 
B. Benzene,propyl 
C. Benzene, (1-methylethyl)- 
D. Benzene,1-ethyl-3-methyl- 
E. Mesitylene 
F. 1,2,3-trimethyl benzene 
G. Indane 
H. Benzene,1-methyl-3-prophyl- 
I. Benzene,2-ethyl-1,4-dimethyl- 
J. Benzene,4-ethyl-1,2-dimethyl- 
K. Octane,3-methyl 
L. Methyldecane 
M. Octane 
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87618 

The laboratory analysis results for the above exhibits are tabulated as below: 
 

Exhibit ID Analysis Results 

Unburnt 
carpet 

No patterns of flammable liquid were identified (Negative). 

Seat of fire 
Patterns of flammable liquid were identified and was found to contain a light to 
medium AROMATIC product. 
 

Loungeroom No patterns of flammable liquid were identified (Negative). 
Based on the above findings, in my professional opinion,  
 

i. No flammable liquid residues were identified on the unburnt carpet and the carpet from the loungeroom. However, negative result 
does not preclude the possibility that flammable liquid was present at the scene before, during, or after the fire. 
 

ii. Aromatic was identified on the carpet at the seat of the fire. 
 
According to ASTM E1618-14 Ignitable Liquid Classification Scheme, Examples of these light to medium aromatic products include 
some paint and varnish removers, some automotive parts cleaners, xylenes, toluene-based products, specialty cleaning solvents, 
some insecticide vehicles and fuel additives. 

 

90421 

(one piece of unburnt carpet). 
Min 14.188 was Hexadecane compound 
Min 16.456 was Octadecane compound 
Min 18.469 was Eicosane compound 
Min 20.287 was Deconase compound 
 
(one piece of burnt carpet cut from the seat of the fire). 
Min 14.179 was Hexadecane compound 
Min 16.439 was Octadecane compound 
Min 18.452 was Eicosane compound 
Min 20.279 was Deconase compound 
 
(one piece of burnt carpet collected from an area far from the seat of the fire). 
Min 14.137 was Hexadecane compound 
Min 16.405 was Octadecane compound 
Min 18.419 was Eicosane compound 
Min 20.245 was Deconase compound 
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98179 

1. The piece of unburnt carpet did not contain Hydrocarbon compound, and this showed that there was no fire spread to the item. 
2. The piece of burnt fire collected from an area far from the seat of the fire did not contain Hydrocarbon, and this showed that the 
fire spread from the seat of the fire to the item. 
3. The piece of burnt carpet cut from the seat of the fire contained Hydrocarbon compound, namely Gasoline, and this showed that 
the piece of carpet originated from the seat of the fire. 
4. The control strip in the bag (loungeroom) did not contain Hydrocarbon compound, and this showed that there was no 
contamination to the strip. 
5. The control strip outside the bag and in the can (loungeroom) did not contain Hydrocarbon compound, and this showed that there 
was no contamination to the strip. 
6. The control strip in the bag (seat of fire) contained Hydrocarbon compound, namely Gasoline, and this showed that there was 
contamination to the strip, originated from the piece of carpet. 
7. The control strip outside the bag and in the can (seat of fire) did not contain Hydrocarbon compound, and this showed that there 
was no contamination to the strip. 
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Case analysis, Interpretation and Conclusions (please include the wording you would use in your report) 
 

16473 

In the arson case occurred at 19 Smith Street, Smithbeach, it was suspected that the suspect was using ignitable liquid residues namely 
gasoline, with a hydrocarbon content of 1,2,3 Trimethyl Benzene which was suspected to be poured onto the carpet in the loungeroom where 
the seat of the fire was identified. 
 
Based on the examination result with Gas Chromatograph – Mass Spectrometer (GC-MS) instrument as described at point IV above, the 
examiners were able to come to the following conclusions:  
Evidence with register number FBF 001 / 2021 namely: one (1) plastic bag containing a piece of unburnt white carpet was found to be Negative; 
it did not contain hydrocarbon fuel. 
Evidence with register number FBF 002 / 2021 namely: one (1) can containing a piece of white carpet with a bit of black color collected from 
the seat of the fire was found to be Positive, containing hydrocarbon fuel namely Gasoline (1,2,3 Trimethylbenzene). 
Evidence with register number FBF 003 / 2021 namely: one (1) can containing a piece of  white carpet with a bit of black color collected far 
from the seat of the fire was found to be Negative; it did not contain hydrocarbon fuel 

39947 

Based on the result of the careful and thorough examination on chapter III, it was concluded that: 
1. Evidence number one (1), namely one (1) piece of unburnt carpet, no petroleum was detected but it did contain { 1,2-dimethyl Benzene, 
Ethenyl Benzene, Decane, 1,2,4,-trimethyl-Benzene, 1,2,3,4- tetrahydro-Napthalene, Dodecane, Napthalene, Tridecane, 2-methyl-
Napthalene, Tetradecane, 2,7-dimethyl Napthalene, 1,7-dimethyl- Napthalene, Pentadecane, 2,3,6-trimethyl Napthalene, Hexadecane, 
Benzyl Benzoat, Octadecane, Hexadecanoic acid, methyl ester, Eicosane dan Docosane} compounds. 
2. Evidence number two (2), namely one (1) piece of burnt carpet, cut from the seat of the fire, was positive (+) for gasoline, identified by the 
presence of {0.34% 4-methyl octane; 2.29% Ethylbenzene; 9.52% 1,2-dimethylbenzene; 4.37% p-xylene; 1.43% Propyl benzene; 7.34% 
1,3,5,-trimethyl-Benzene; 2,30%, 1.56% and 5.84% 1,2,4, trimethyl-Benzene; 0.17% 1,2,4,-trimethyl-Benzene (1-methylpropyl) benzene; 0.26 
% and 0.36% 1,2,3,4 tetramethylbenzene; 1.12% 1-methyl-3-propyl- benzene; 1.58% 4-ethyl-1,2-dimethyl- Benzene; 1.16% 2-ethyl-1,3-
dimethyl-Benzene; 1.38% Methyl(1-Indan }. 
3. Evidence number three (3), namely one (1) piece of unburnt carpet collected from an area far from the seat of the fire, was positive (+) for 
Diesel, identified by the presence { 1 hexyl-2-propyl cyclopropane 0,35%,Decane 0,16%, Dodecane 0,3%, Tridecane 0.54 %, 2- methyl 
decane 0,11 %, Tetradecane 0,69%, Pentadecane 0,62%, Hexadecane 0,58%, Cyclotetradecane 0,78%, Pristane 0,50%, 8-hexyl- pentacane 
0,43%, Octadecane 0,80 %, Cyclopentadecane 0,25%, Nonadecane 0,50%, Eicosane 1,49% and tricosane 1.34%. 

49026 

1. The piece of unburnt carpet was Negative (did not contain Hydrokarbon compound). 
2. The piece of burnt carpet collected from an area far from the seat of the fire was Negative (did not contain Hydrokarbon compound). 
3. The piece of burnt carpet cut from the seat of the fire was Positive (did contain Hydrocarbon compound, namely Gasoline). 
4. The control strip in the bag containing was Negative (did not contain Hydrocarbon compound). 
5. The control strip outside the bag of the burnt carpet collected from an area far away from the seat of the fire in the can was Negative (did 
not contain Hydrocarbon compound). 
6. The control strip in the bag containing the burnt carpet from the seat of the fire was Positive (did contain Hydrocarbon compound, namely 
Gasoline). 
7. The control strip outside the bag in the can containing burnt carpet from the seat of the fire was Negative (did not contain Hydrocarbon 
compound). 
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54624 

Based on the results of the examination and the criminalistics laboratory analysis of evidence above, the following were concluded: 
On BB 1, namely the sample collected from unburnt area, the following compounds were detected: Octane;Benzene,-Ethyl;Benxene,1,3-
dimethyl-; p-Xylene; Benzene,-propyl; Benzene,1-ethyl-2-methyl; Benzene,-1,3,5-trimethy; Benzene,-1,2,3-trimethyl; Benzene,-1,2,4-
trimethyl, which are found in gasoline. 
On BB 2, namely the sample collected from burn trail, the following compounds were detected: Benzene, methyl-; Octane;Benzene, propyl-
;Benzene,1-ethyl-2-methyl; Benzene,-1,3,5-trimethyl; Benzene,1-ethyl-4-methyl; Benzene; Benzene,-1,2,4-trimethyl, which are found in 
gasoline. 
On BB 3, namely the sample collected at the suspected seat of the fire, the following compounds were detected: Octane; Benzene,-
Ethyl;Benzene,-1,4-dimethyl; p-Xylene;Benzene,-propyl; Benzene,1-ethyl-3-methyl; Benzene,-1,2,3-trimethy;Benzene,1,2,4-trimethyl; which 
are found in gasoline. 

55205 

From the examination results above, the examiners could arrive at the following conclusions: 
a. (BB – 32/2021/FBF) is Negative / did not contain long chain hydrocarbon. 
b. (BB – 33/2021/FBF) is Negative / did not contain long chain hydrocarbon. 
c. (BB – 34/2021/FBF) is Positive / contains long chain hydrocarbon, namely Gasoline. 

84132 

Based on the examination results above, the cause of the first fire could be analysed as follows: 
The carpet from the seat of the fire was identified and examined by the Forensic Laboratory, Regional Police, and the result was that the 
carpet was (+) / fuel for arson (Gasoline) was detected. The contents read by the GC-MS were Benzene, ethyl- (CAS) $$ EB $ Ethylbenzene 
$$ Phenylethane $$ Ethylbenzol, 1,3-dimethyl- $$ m-Xylene $$ m-Dimethylbenzene $$ m-Xylol, Benzene, (1-methylethyl)- (CAS) 
Isopropylbenzene $$ Cumene $$ Cumol, Benzene, propyl- (CAS) $$ n-Propyl benzene $$ Isocumene $$ Propylbenzene, Benzene, 1-ethyl-2-
methyl- $$ Toluene, o-ethyl- $$ o-Ethylmethylbenzene, Benzene, 1,2,3- trimethyl- (CAS) $$ 1,2,3-trimethylbenzene. 

86790 

1. Thirteen compounds that were successfully identified from the burnt carpet sample from the alleged seat of the fire in the lounge 
room. These were components of hydrocarbon fuel namely gasoline 
2. On the brief statement of facts, there was no mention of the type of ignitable fluids stored in the lounge room, therefore the origin of 
the gasoline of which the residue was identified at that location could not yet be determined. 
3. Additional information is required on the type of ignitable fluids stored in the lounge room and the remains of the container of the 
ignitable fluid, to be able to determine the origin of the gasoline residue in the lounge room: 
4. If the ignitable fluids stored in the lounge room is gasoline, it could then be concluded that the gasoline residue identified on the burnt 
carpet from the room originated from gasoline that was stored in the room. 
5. If the type of ignitable fluids stored in the lounge room is not gasoline, it could then be concluded that the gasoline residue identified 
on the burnt carpet in the room originated from gasoline that was deliberately brought in and was poured onto the carpet before it was lit; 
extensive search is also required to find the container that was used to carry the gasoline into the lounge room. 

87618 

i) No flammable liquid residues were identified on the unburnt carpet and the carpet well away from the seat of the fire. However, 
negative result does not preclude the possibility that flammable liquid was present at the scene before, during, or after the fire. 
ii) Aromatic was identified on the carpet at the alleged seat of the fire. 
Patterns of flammable liquid were identified and was found to contain a light to medium AROMATIC product. 

90421 
From the result of examination / analysis by Gas Chromatography Mass Spetrometry (GC-MS) instrument of the evidence, it was concluded 
that the three samples of evidence collected from the domestic fire crime scene contained hydrocarbon compounds found in petroleum, diesel 
fraction 
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98179 

Based on the examination of the test items and the analysis on Chapters IV and V, it could be concluded that: 
1. The piece of unburnt carpet was Negative (did not contain Hydrocarbon compound). 
2. The piece of burnt carpet collected from an area far from the seat of the fire was Negative (did not contain Hydrocarbon compound). 
3. The piece of burnt carpet cut from the seat of the fire was Positive (contained Hydrocarbon compound, namely Gasoline). 
4. The control strip in the bag containing the burnt carpet collected from an area far from the seat of the fire was Negative (did not 
contain Hydrocarbon compound). 
5. The control strip outside the can containing the burnt carpet collected from an area far from the seat of the fire was Negative (did not 
contain Hydrocarbon compound). 
6. The control strip in the bag containing the burnt carpet at the seat of the fire was Positive (contained Hydrocarbon compound, namely 
Gasoline). 
7. The control strip outside the can containing the burnt carpet at the seat of the fire was Negative (did not contain Hydrocarbon 
compound). 
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Forensic Foundations’ Comments: 
 
Laboratory Laboratory Findings Forensic Foundations’ Comments 
16473 Unburnt carpet: expected response, nil The identification of gasoline appears to be based upon the detection of one 

compound, 1,2,3-trimethylbenzene. Whilst this compound is present in 
gasoline the laboratory should ensure that the detection of the presence of this 
compound in items is reliable (e.g., by use of authentic reference materials to 
confirm retention time and mass spectrum) and could improve their 
examination by the inclusion of other target hydrocarbons in their ignitable 
liquid identification protocol. 

Burnt carpet from main bedroom: expected 
response, nil 
Burnt carpet from alleged seat of the fire: 
expected response, gasoline 

39947 Unburnt carpet: expected response, nil, but 
many hydrocarbons were detected  

The identification of gasoline at the seat of the fire is correct, but the 
identification of diesel in the burnt carpet from the main bedroom is not. This, 
together with the detection of an abundance of hydrocarbons in the unburnt 
carpet suggests that the laboratory should evaluate whether their extraction 
solvent is contaminated. It is not clear whether the laboratory analysed a 
negative control as part of their analytical procedure, which would have 
highlighted the possibility of false positives.  

Burnt carpet from main bedroom: unexpected 
response, diesel identified 
Burnt carpet from alleged seat of the fire: 
expected response, gasoline identified 

49026 Unburnt carpet; expected response, nil The laboratory correctly identified the ignitable liquid using a relatively narrow 
range of aromatic marker compounds. Ideally, identification should also be 
based upon the presence of some aliphatic markers. In addition, compounds 
originating from column bleed were detected but it is not apparent whether 
these compounds were used as a basis for the identification of gasoline. 

Burnt carpet from main bedroom; expected 
response, nil 
Burnt carpet from alleged seat of the fire: 
expected response, gasoline 

54624 Unburnt carpet; unexpected response, 
gasoline 

The laboratory obtained 2 false positive results. The laboratory should evaluate 
whether their extraction solvent is contaminated. It is not clear whether the 
laboratory analysed a negative control as part of their analytical procedure, 
which would have highlighted the possibility of false positives. 

Burnt carpet from main bedroom; unexpected 
response, gasoline 
Burnt carpet at seat; expected response, 
gasoline 

55205 Unburnt carpet; expected response, nil The sample chromatogram supplied by the laboratory for the extract of the 
burnt carpet showed quite poor chromatography; peaks were broad and tailing 
and poor resolution was evident. Furthermore, the presence of ‘long chain 

Burnt carpet from main bedroom; expected 
response, nil 
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Burnt carpet from alleged seat of the fire: 
expected response, gasoline 

hydrocarbons’ was used as a criterion for identification of gasoline. Whilst 
gasoline does contain some long chain hydrocarbons the detection of 
characteristic aromatic compounds is also a very important criterion for the 
identification of gasoline. 
 
In addition, a trace of hydrocarbons identified as biodiesel was detected in the 
tin containing the bagged piece of carpet from the seat of the fire. As the bag 
contained a residue of gasoline, a trace of biodiesel leaking from the bag is not 
expected. An origin for the trace of biodiesel cannot be determined by the test 
providers. 

84132 Unburnt carpet; expected response, nil The laboratory correctly identified the ignitable liquid using a relatively narrow 
range of aromatic marker compounds. Ideally, identification should also be 
based upon the presence of some aliphatic markers.  
 

Burnt carpet from main bedroom; expected 
response, nil 
Burnt carpet from alleged seat of the fire; 
expected response, gasoline 

86790 Unburnt carpet, expected response, nil The laboratory correctly identified the ignitable liquid using a good range of 
aliphatic and aromatic marker compounds.  Burnt carpet from main bedroom, expected 

response, nil 
Burnt carpet from alleged seat of the fire, 
expected response, gasoline 

87618 Unburnt carpet, expected response, nil Whilst the laboratory correctly eliminated ignitable liquid residues in two items 
and correctly detected one in the other item, the identification of the liquid was 
not correct. The liquid present was gasoline and contains aliphatic compounds 
as well as aromatic compounds. The laboratory should ensure that its 
chromatographic conditions are suited to the detection of small aliphatic 
molecules such as hexane, octane, nonane, decane, undecane and their 
branched chain isomers. 

Burnt carpet from main bedroom, expected 
response, nil 
Burnt carpet from alleged seat of the fire, 
unexpected response, aromatic solvent 

90421 Unburnt carpet; unexpected response, 
hydrocarbon compounds 

The laboratory provided results showing a low level of hydrocarbons for all 
three items. Therefore, for sample of burned carpet at the seat of the fire the 
result is a false positive (should have been identified as gasoline). It is unclear 
whether the laboratory used positive controls  

Burnt carpet from main bedroom; unexpected 
response, hydrocarbon compounds  
Burnt carpet from alleged seat of the fire; 
unexpected response, hydrocarbon 
compounds  

98179 Unburnt carpet; expected response, nil 
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Burnt carpet from main bedroom; expected 
response, nil 

The results from the laboratory demonstrated good chromatographic conditions 
and good limits of detection  

Burnt carpet from alleged seat of the fire; 
expected response, gasoline 
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Part 2 
Laboratory Responses 
 

 Please comment on any results obtained from the carbon strip included with 
the intermediary packaging (inside the paint tin). 

Please comment on any other aspect of this trial which would impact future 
ignitable fluid residue proficiency test design. 

16473  
In future ignitable fluid residues proficiency tests, please increase the 
amount of sample (min. ± 100 grams), following the Work Instruction FBF 
08 for sample examination in xxxx Forensic Laboratory Unit. 

39947 

Laboratory submitted GC examination results in tabular form. 
From the results of the GCMC above, it is concluded that: 
1 (one) piece of burnt carpet cut from the starting point of the fire, It’s no 
leakage on the packaging. 
one (1) piece of burnt carpet, collected from an area far from the seat of the 
fire. There was a leak in the package 

 

49026 

From the result of the examination of the included carbon strips inside the 
test item cans, it could be concluded that the arson bags inside the can had 
no leaks that could contaminate items outside the arson bags, therefore 
making it very effective in the packing process and was working properly. 
This could be shown by the presence of Hydrocarbon compound content, 
namely Gasoline, on the carbon strip located inside the evidence arson bag, 
and the negative result for Hydrocarbon compound content on the carbon 
strip outside the evidence arson bag 

If there were contamination to the strips outside the can paint of test item 
which would show that there was leakage on the evidence arson bag, a 
safer evidence bag is needed, or alternatively, a different delivery method is 
needed. 

54624   

55205 
After an examination was performed, namely a confirmation test with GC 
MS on the carbon strip found in the test sample no.BB-33/2021/FBF can, a 
positive test result for Biodiesel was obtained. 

Need test samples made of a combination from several types of 
hydrocarbons (e.g. arson case by a mixture of gasoline and diesel fuel) 

84132 

Based on the GC-MS examination results on the carbon inside the paint 
can, it was confirmed that there was indications of Gasoline. 
The results can be seen in the appendix with carbon sample name, ALS 
Vial 1 

Based on the GC-MS examination results on the carbon inside the paint 
can, it was confirmed that there was indications of Gasoline. 
The results can be seen in the appendix with carbon sample name, ALS 
Vial 2 

86790 

1. An examination for ignitable fluids residue on the carbon strip inside 
the intermediate seat of fire package identified ethyl benzene 0-xylene, 
benzene, 1,3-dimethyl, benzene, 1-ethyl- 3-methyl- benzene, 1,2,4-
trimethyl- and benzene, 1,2,3-trimethyl- (components of gasoline) 
2. If the carbon strip was in clean/free of contamination condition prior 
to being put into the can along with the burnt carpet sample from the 
alleged seat of the fire in the lounge room, then it could be concluded that 
the presence of gasoline components came from a leak on the arson bag 
containing the sample from the alleged seat of the fire. 

1. The placement of test sample inside a can is effective to prevent 
leakage of the ignitable fluids compound which could contaminate other 
samples and reduce the concentration of ignitable fluids residue within the 
sample. 
2. Need to test and research whether the delivery time, duration of 
storage, and the sample storage condition affect leakage and contamination 
in order to make a recommendation/good practice for the storage and 
delivery of samples. 
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87618 

Carpet from the seat of the fire:  
• Patterns of flammable liquids were identified. 
• With the carbon strip inside the paint tin, analysis showed only 2 
major peaks were detected (Toluene and p-xylene).  
• However, analysis with the carbon strip inside the arson bag 
showed 5 major peaks were detected (Toluene, p-xylene, m-xylene, o-
xylene and 1,2,4-trimethylbenzene). 
• Hence, result was an aromatic product. 
Carpet from another room away from the seat of the fire: 
• Analysis with the carbon strip inside the paint tin showed no peaks 
were detected (Negative). 
• However, with the carbon strip inside the arson bag, analysis 
showed the same peaks as the unburnt carpet 
• Hence, result was negative. 

 

90421 
From the results of the examination of the three (3) samples of evidence 
collected from the domestic fire crime scene, all three were positive for 
Hydrocarbon compound, namely petroleum, diesel fraction. 

For the designing of future proficiency test, it is preferable to have samples 
other than ones containing Polypropylene (PP) e.g. pure fire debris samples 
without other elements (wood or paper) with drops of hydrocarbon fuel 
applied and burnt afterwards, as samples for proficiency test, to have a 
credible analysis. And after participating laboratories returned the results to 
xxxxxx, xxxxxx shall provide the actual results of the hydrocarbon contained 
in the proficiency test sample that was sent by xxxxx. 

98179 

1. The control strip in the bag containing the burnt carpet collected from an 
area far from the seat of the fire was Negative (did not contain 
Hydrocarbon compound). 

2. The control strip outside the can containing the burnt carpet collected 
from an area far from the seat of the fire was Negative (did not contain 
Hydrocarbon compound). 

3. The control strip in the bag containing the burnt carpet at the seat of the 
fire was Positive (contained Hydrocarbon compound, namely Gasoline). 

4. The control strip outside the can containing the burnt carpet at the seat 
of the fire was Negative (did not contain Hydrocarbon compound). 
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Conclusion and Summary of the Trial 
 
This Inter-laboratory Collaborative Trial comprised two parts: 
 
Part 1 
 
The aim of this part of the trial was to examine the end-to-end forensic examination, 
analysis, and reporting process. To minimise extraneous elements influencing the 
interpretation, limited contextual information was provided to the participating 
laboratories. 
 
This trial provides a mechanism for participating laboratories to use their results and 
those of other laboratories to facilitate3: 
 

• An evaluation and review of their performance 
• Continuous improvement 
• Corrective action (where required)  

 
Items were sealed in arson bags and then in paint tins and included descriptors for 
continuity purposes. 
 
The Forensic Science laboratories were provided with 3 items of interest (Sample of 
unburnt carpet, Sample of burnt carpet collected from the main bedroom and Sample of 
burnt carpet trail pattern collected from adjacent to the alleged seat of the fire in the 
loungeroom) 
 
Continuity, receipt, and description of items 
 
This test was designed to test the end-to-end forensic process.  
 
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.  
 
The details regarding continuity, receipt and item description were provided by all 
participants in full or in part.  
 
Examination / Analysis 
 
All of the participants undertook GC analysis of the items of interest.  
 
One participant made note of subsampling undertaken. Subsampling was not strictly 
necessary. However, if sampling is a component of routine laboratory procedure, this is 
appropriate. No adverse finding should be made where such testing was not conducted.  
 
Interpretation and Conclusions 
 
No hydrocarbons / residues of gasoline were expected to be detected on the unburnt 
carpet nor the burnt carpet from the main bedroom. Two laboratories reported residues 
on the unburnt carpet and three laboratories reported residues on the burnt carpet from 
the main bedroom.  

 
3 ISO17025 (2017) General requirements for the competency of testing and calibration laboratories. 
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All laboratories found residues on the burnt carpet at the seat of the fire, however the 
extent of their interpretation varied between laboratories. 
 
Only two laboratories demonstrated appropriate chromatographic conditions for the 
detection and identification of ignitable fluid resides.  
 
Part 2 
 
The second part of this trial was to test the effectiveness of the sealing of the arson bags 
and the tins post-test production and prior analysis.  
 
Activated carbon strips were added to the tin when the arson bag was added and prior to 
sealing.  
 
Participating laboratories were asked to comment on the results obtain from this carbon 
strips in their report. 
 
Three laboratories made no comment regarding possible leakage, two laboratories 
reported no leakage, and five laboratories reported some degree of leakage from the 
arson bag into the paint tin, however the amount of leakage did not appear to impact on 
the ability of the laboratories to obtain meaningful results from the test sample.  
 
The reporting of leakage does not correlate with the location of the participating 
laboratory nor the mode of transport.  
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APPENDIX A    
 

Proficiencytesting@forensicfoundations 
 

PROGRAM PLAN 
 

Program Ignitable Fluid Residue- Interlaboratory collaborative study 
Round 2020-9     
 
Advisory Group 
Program Coordinator 
    /Technical Manager 

Mr Dale Parsell    
 Quality Manager                           
Forensic Foundations 
PO Box 2279 
North Ringwood, 3134 

Discipline specific 
expert(s)  

Prof K. Paul Kirkbride 
Professor of Forensic Science 
School of Chemical and Physical Sciences 
Flinders University 
GPO Box 2100 
Adelaide, SA 5001                         
 

Provider(s)  Forensic 
Foundations 
PO Box 2279 
North 
Ringwood,  
Victoria 3134 
                                               

  NA                    
                                              

 NA                     
                                              

 NA                     
                                              

 Initial sample 
collection & 
test 
production. 
Results 
interpretation 
and reporting. 
                        

NA                      
                    

 NA                     
                     

 NA                     
                 

Test set up location  TBA                     
                                              

 Sample distribution to government facilities within Australia & 
NZ by ANZPAA-NIFS 

Aims/Objectives The aim of the program is to assess the laboratories’ ability to 
competently analyze, compare and interpret samples of 
ignitable fluid residue. The program will also enable the 
collection of information on the effects of transport and other 
variables on the results 

Purpose To assist the laboratories by ensuring their 
methods/procedures are performing adequately. 

Program Dates 
Invitation letter August 2019    
Sample distribution  November 2020 
Results due January 2021 

http://www.flinders.edu.au/science_engineering/caps/home.cfm
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Manufacturing 
Information to be sent 

February 2021                     

Final report due date March 2021 
 
Program Design 
Number of Rounds 1         
Number and type of 
samples 

 1 sample of carpet (and 1 x Activated Carbon strip 
1 sample of un-damaged carpet 

• (Fluid TBA) on a carpet substrate 
Hazards involved Normal safe handling precautions should be taken when 

handling unknown volatile chemicals    
Scenario    A fire occurred in a residential dwelling. A sample of the 

carpet was collected as the burn patterns indicated that it may 
have been deliberately lit. Participants will be provided with the 
sample of carpet                     

Sample size/ volume   Sample of carpet approximately 10cm x 15cm with the 
addition of 50µl reduced ignitable fluid    
       

Range of 
values/assigned values 

It may be feasible for participants to arrive at chemical 
composition more detailed than the broad identification of the 
class of sample, care will need to be taken in interpreting 
results when “trade names” are used to identify materials 

Traceability/origin of 
assigned values 

See above           

Design and Methods See Manufacturing Instructions (2019-7)             
                      
Selection Criteria TBA 
Potential Major Sources 
of Error 

 Mis-identification of ignitable fluid used   

 
Participants  
Criteria for participation Chemical Criminalistic laboratories    
Expected number of 
participants 

  <20         

Reporting Criteria, 
Accuracy 

NA   

Analysis Correctly identify chemical composition a sample provided and 
interpret using standard laboratory procedures 

 
Pre-testing 
Homogeneity Testing 
and acceptance criteria 

Samples to determine the homogeneity and stability of the test 
were retained for testing: 
a) when other samples are sent out and 
b) 3 months after completion of the test. 
 
20 samples were produced. 6 will be internally tested at these 
designated time periods. 4 will be tested when the samples are 
sent out and 2 approximately 3 months after the completion of 
the test. 

Stability Testing and 
acceptance criteria 

TBA 

  
Technical Review (internal)  
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Participant Instructions Provide evidence of technical review, may be emails 
Results Sheet Provide copy of Results Sheet and evidence of Technical 

Review 
Report Include copy of Report and evidence of Technical Review 

 
Sample Preparation 
Special conditions Nil.                    
Storage requirements Room Temperature in arson bags                     
Use by Date NA (see Homogeneity testing)  
Distribution requirements Distributed via Forensic Foundations 
Packaging requirements Arson bags with carbon strips            
Sample checks  Evidence in file 
 
Statistical Analysis 
Homogeneity Testing 
and acceptance criteria  

NA 

Stability Testing and 
acceptance criteria 

NA  

Measurement 
Uncertainty 

NA   

Data Entry Include evidence of data entry checks in file 
  
Review by Statistician NA 
                   
Reporting 
Report No: 2020-9   
Master copy Reports folder  
Availability Website (available to the public)  
Additional Comments                                  

 
Program Coordinator signature: KAD             
 
Date:  18/3/2020                                         
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APPENDIX B 
 
 

2019-5 
xxx 

Proficiencytesting@forensicfoundations 
Inter-laboratory Collaborative Trial 

Ignitable Fluid Residues 
2020-9 

 
Thank you for participating in this Inter-laboratory Collaborative Trial. We hope 
that you find this trial useful and welcome any feedback which can be used in 
the design of further Proficiency Tests. 
 
There are two parts to this trial: 
1. This part of the test mimics the structure of future ignitable fluids proficiency 

tests.  
a. You have been provided with three samples of carpet which was 

‘collected’ from a domestic fire scene:  
i. One piece of unburnt carpet 

ii. One piece of burnt carpet excised from the seat of the fire 
iii. One piece of burnt carpet collected from an area away from the seat of the 

fire. 
b. You have also been provided with the case scenario and the results sheet. 

2. As there are a number of issues related to the storage and transport of 
ignitable fluid residues (especially when transported by air), this trial also 
includes testing of the effectiveness of packing with the inclusion of an 
activated carbon strip with the carpet sample in the arson bag and in the paint 
tin. These strips can be used to monitor potential leakage from the inner arson 
bag.  

 
In addition to this exercise being a test of the transportation issues, it can also be 
used as a test of your 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 the terminology used in 
other laboratories / countries, how other laboratories express their opinions or 
advice to clients. To enable this, we request that participants submit the following: 

• A glossary of terms used  
• An outline of the methodology 

used and 
• Their opinion in the format that 

they would provide to court. 
 
Forensic Foundations’ Proficiency 
Tests are designed to test the end-to-
end forensic examination process. 
The AS5388 and the ISO21043 series 
of Standards describe the forensic 
examination process from collection 
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to reporting. This figure4 illustrates the inter-relatedness of all steps in this process 
and was used as the basis of the Australian Standards’ development. The figure is 
also used as the basis of the development of Forensic Foundations’ Proficiency 
Tests.  
 
Thus, all Forensic Foundations’ Proficiency Tests commence with item collection 
and/or receipt and all the subsequent examination / analysis steps, culminating in the 
reporting, therefore reflecting actual forensic casework.  
 
Attached you will find the case ‘Examination Request and Item Submission’ form 
and the trial commences with the receipt of the items followed by your routine 
processes- item description, examination, analysis and interpretation.  
 
The information submitted to the laboratory on the examination request form will 
direct what testing needs to be undertaken. Please use the attached results 
sheets. Additional pages may be added if required. An electronic copy of the 
results sheet can be downloaded from 
https://www.forensicfoundations.com.au/download/ 
 
The results sheets should be returned to Forensic Foundations by 29th January 
2021. Hardcopy can be returned to PO Box 2279, Ringwood, Victoria, 3134, 
Australia or a soft copy can be uploaded to 
https://www.forensicfoundations.com.au/upload/ 
 
Qualitative feedback will be provided to participants. Feedback will be both 
participant-specific (i.e., whether a particular laboratory “got the right answer”) 
and group specific (e.g., which techniques seemed to perform better than 
others), together with results relating to any leakage or other transport issues. . 
 
Following the conclusion of the testing participants will be advised of the 
expected results and details regarding the production of the trial. 
 
 
  

 
4James 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 

https://www.forensicfoundations.com.au/download/
https://www.forensicfoundations.com.au/upload/


Page 38 of 44 
Ignitable Fluid Residue Inter-lab Collaborative Trial– 2020-9 Final Report 

APPENDIX C 
 
 

EXAMINATION REQUEST 
AND ITEM SUBMISSION 

 

EASTERN AUSTRALIAN 
POLICE SERVICE 

 
OFFENCE: 
 

Arson 

DATE OF OFFENCE Tuesday 17th November 2020 

BRIEF STATEMENT OF FACTS 
A fire occurred at 19 Smith Street, Smithsbeach. It is alleged that the fire was started 
deliberately in the loungeroom of the premises from where it spread to the main bedroom. 
The burn patterns indicated a possible trail caused by the deposit of an ignitable substance 
in the loungeroom.  
 
A sample of carpet which included part of the trail was collected. A sample of burned carpet 
from the main bedroom was collected. A sample of unburned carpet from another bedroom 
was collected. 
 
 

ITEM SUBMITTED FOR EXAMINATION 
Item 1: Sample of unburnt carpet 
Item 2: Sample of burnt carpet collected from the main bedroom 
Item 3: Sample of burnt carpet trail pattern collected from adjacent to the alleged seat of the 
fire in the loungeroom 
 

 

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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APPENDIX D 

 
 

PROFICIENCYTESTING@FORENSICFOUNDATIONS 
Ignitable Fluid Residues – 2020-9 

 
MANUFACTURER’S INFORMATION 

 
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 building fire and, if 
present, identify the fluid from the residue. 
 
An additional aim of this collaborative trial is to examine the degree of leakage of 
ignitable liquid residue from arson bags and / or tins.  
 
Scenario 
 
A fire occurred in a residential dwelling. Three samples of the carpet were collected 
as the burn patterns indicated that it may have been deliberately lit. Participants will 
be provided with samples of carpet 
 
Test production 
 
Fifteen test sample sets were produced by Forensic Foundations. Each sample set 
included 3 pieces of carpet: 

• One piece of unburnt carpet  
• One burnt piece of carpet 
• One burnt piece with ignitable fluid residue added. 

 
45 pieces of synthetic carpet were prepared by sectioning new carpet into squares 
approximately 5cm x 5cm. 
 
  

PO Box 2279, Ringwood North VIC 3134 
Office: 03 9018 8919 

Mobile: 0429 966 012 
 

admin@forensicfoundations.com.au 
www.forensicfoundations.com.au  

 
ABN 23 839 112 155   ACN 130 236 618 

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

1. Fifteen pieces of carpet were individually placed 
into individual tamper evident bags and sealed. 
These samples were set aside as unburnt carpet. 

 
2. Fifteen pieces were singed using a butane torch 

and immediately placed into individual arson 
evidence collection bags5 along with an activated 
carbon strip and heat sealed. The arson evidence 
bag was then placed in a new unlined paint tin 
along with an activated carbon strip and sealed 
with tamper evident tape. 

 
Test samples 
 
Fifteen further pieces of 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 of 
fluid to approximately 25% of the original volume (5ml), extinguished 
and allowed to cool.  
 
After cooling, a 50µl 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 bags1 along 
with an activated carbon strip and heat sealed. The arson evidence bag 
was then placed in a new unlined paint tin along with an activated 
carbon strip and sealed with tamper evident tape. 
 

 
  

 
5Arson evidence collection bags, 5” x 10” (12.5cm x 25cm) x 0.5mm, manufactured by SIRCHIE, 
pack of 100, purchased from Optimum Technology 
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Pre-testing results 
 
Two of the 15 test sample sets were shipped interstate for analysis; one set was sent 
via road freight and the other set by air.  
 
Each carbon strip present was extracted using dichloromethane (1 mL) and the 
extract was analyzed using GC-MS.  
 
In addition, the headspace above each piece of carpet, sealed in 1 L Schott bottles, 
was collected on activated carbon rods (approximately 1 mm x 5 mm) at 60°C for 12 
h. After that time each carbon rod was extracted using dichloromethane (200 µL) and 
the extract was analyzed using GC-MS. 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 µL of dichloromethane), chromatographic blanks (chloroform) and a positive 
control (headspace above White Spirit (50% concentrated), 1 µL) applied to a piece 
of Kimwipe was collected by a carbon rod in a 1 L Schott bottle kept at 60°C for 12 h 
and extracted with 200 µL of dichloromethane).  
 
Blanks and controls were analyzed using GC-MS contemporaneously with the 
extracts obtained from the carpet samples and carbon strips. 
 
Signals for petrol were detected in all extracts from carbon strips and carbon rods 
that were exposed to pieces of carpet that were treated with the reduced petrol.  
 
No significant difference in response was detected between the samples freighted by 
road and freighted by air. 
 
Reduced petrol was not detected in the extracts from carbon strips that were 
included in the paint tins that contained the heat-sealed plastic bags containing 
carpet. 
 
All controls and blanks returned expected responses. 
 
Although the burned carpet samples that were not treated with reduced petrol did 
produce a hydrocarbon signal, that signal did not interfere with detection of the petrol 
signal for those samples that were treated with the reduced petrol. 
 
 
NOTE: Raw data is not included as part of the Manufacturing Information but is 
available on request.  
 
 
END OF DOCUMENT 
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Ignitable Fluid Residues 2020-9 Feedback  
 
Forensic Foundations 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.  
 
 

St
ro

ng
ly

 
Ag

re
e 

Ag
re

e 

D
is

ag
re

e 

St
ro

ng
ly

 
D

is
ag

re
e 

N
A 

1. The test was too basic 
for our facility      

………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
…………………………………………………………………………………………… 

2. The samples supplied 
were suitable      

………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
…………………………………………………………………………………………… 

3. The results required 
were not outlined 
sufficiently 

     

………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
…………………………………………………………………………………………… 

4. The final report provided 
suitable detail      

………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
…………………………………………………………………………………………… 

5. The tests involved 
should be more 
challenging 

     

………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
…………………………………………………………………………………………… 
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Please comment briefly on the following: 

 
1. Are there additional aspects which could be 

included in the test?  

………………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………

…… 
2. Any additional comments  
………………………………………………………………………………………………

……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………

…… 
3. Facility (optional)  
………………………………………………………………………………………………

……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………

…… 
4. Would you like us to contact you to discuss your 

feedback?    

………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
…………………………………………………………………………………………… 
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Forensic Foundations’ 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.  
 
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@forensicfoundations.com.au or you can discuss 
your suggestions on either 03 9018 8919 or 0429 966 012. 
 

mailto:quality@forensicfoundations.com.au
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