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Introduction
Design
Forensic Foundations’ 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 your laboratory procedures using controlled items, we
also anticipated that it would 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 to clients. To enable this, we requested that participants submit the following:
• Information regarding receipt and continuity
• An outline of the
methodologies used
• Test results
• Their opinion in the format that
they would provide to court.
Forensic Foundations’ Proficiency
Tests are designed to test the end-toend forensic examination process. The
AS5388 and the ISO21043 series of
Standards describe the forensic
examination process from collection to reporting. This figure 1 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 / interpretation steps, culminating in the reporting,
therefore reflecting actual forensic casework.
Individual laboratory results remain confidential.
The Final Report of this 2020 round of Proficiency Tests will be publicly available via Forensic
Foundations web site. Participating laboratories may use the report as outlined in their respective
laboratory policies. Any request to review and/or appeal the evaluation of a laboratory’s
performance should be made via the agency responsible for the distribution of the test or directly
to Forensic Foundations.

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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Glass – Chemical Criminalistics 2020-6
This proficiency test was distributed to two laboratories both of which submitted results during this
round of testing.
In addition, the test was distributed to one laboratory as a training kit, with no external assessment
of the results.
In addition to interpreting and reporting the results from known and unknown samples, 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 facilitate 2:
•
•
•

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

NOTE: The observations contained in this report are based on the material provided; however, it is
understood that the laboratories may hold additional material.

2

ISO17025 (2017) General requirements for the competency of testing and calibration laboratories.
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Laboratory Responses
Continuity, receipt, and description of items
Item 1
How has your laboratory
demonstrated that submission
of the items to the laboratory
has been undertaken in
accordance with laboratory
procedures

87618
Only authorised lab personnel
are allowed to receive the
items and shall follow the
Evidence Receiving
Procedure at all times.

96150A
Items were submitted through
the Property and Laboratory
Management program which
tracks the chain of custody of
items.

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.
The lab personnel will check
the details in the
accompanying paperwork and
inspect 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.
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
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How has your laboratory
ensured that the items
submitted correspond to those
described in the
accompanying paperwork

How were the items recorded
and/or described in the case
notes

folder shall be used to record
movement/ transfers of all
evidence items.
Lab personnel must crosscheck each single item
submitted physically and it
must conform to its description
provided in the accompanying
list of exhibits.

The lab personnel in charge
shall follow the Evidence
Description 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.

The Items from the entire case
were registered as “Item 1” but
each of the 4 individual items
within this were securely
packaged and sealed
separately. Each Item was
clearly identifiable by the
original labels. Consequently,
each case Item was referred
to as per the original Item
label.
The secure packaging,
‘Security 4 Transit’ plastic bag,
inclusive of the identification
code on the bag and a
description of the appearance
and size of the glass fragment
present in the item.

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 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.
Chemical Criminalistics – Glass Analysis 2020-6 Final Report
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Description of any deviations
from the expected

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.
If there are any discrepancies
or irregularities in the receipt
of the items, the lab will
consult the 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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The description in the
accompanying paperwork was
that multiple small glass
fragments were recovered
from the ‘broken car window’
although only a single
fragment was present in the
item container.
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Items 2, 3 and 4
How has your laboratory
demonstrated that submission
of the items to the laboratory
has been undertaken in
accordance with laboratory
procedures
How has your laboratory
ensured that the items
submitted correspond to those
described in the
accompanying paperwork

87618
Same as for item 2, 3 and 4.

96150A
Items were submitted through
the Property and Laboratory
Management program which
tracks the chain of custody of
items.

Same as for item 2, 3 and 4.

The Items from the entire case
were registered as “Item 1” but
each of the 4 individual items
within this were securely
packaged and sealed
separately. Each Item was
clearly identifiable by the
original labels. Consequently,
each case Item was referred
to as per the original Item
label.
The secure packaging,
‘Security 4 Transit’ plastic
bags, inclusive of the
identification code on the bags
and a description of the
‘debris’ inclusive of any glass
fragments present, their
appearance and size within
each item.
None

How were the items recorded
and/or described in the case
notes

Same as for item 2, 3 and 4.

Description of any deviations
from the expected

Same as for item 2, 3 and 4.

Forensic Foundations comments
The information provided by the participants concurs with the packaging, labelling and samples as
distributed.
Laboratory 96150A noted the deliberate discrepancy between the item description and the item as
received by the laboratory.
Laboratory 87618 responded with ‘what they would do’ rather than what they actually did in this
case.
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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 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.
Item 1

Dark
field/brightfield
microscopy
ALS (Alternate
Light Source)
Polarized light
microscopy
Fluorescence
microscopy

Refractive index
measurement
(specify method)
Fracture pattern
analysis
Thickness
Colour
Electron
microscopy with
energy
dispersive X-ray
spectrometry

87618
Result

Comments

96150A
Result
Comments
Original surfaces
present
Possible float

UV 254nm

Non-Birefringent

RI value
Item 1: 1.51550

Mean RI values
of 36 readings
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RI range 1.5152
– 1.5153

1.95mm
Colourless
Si >>>Na>Mg,
Ca > Al traces of
K

The light source
and filters not
suitable for
studying glass
fluorescence
GRIM 3
Fragments too
small
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Items 2, 3 and 4

Dark
field/brightfield
microscopy

87618
Result

ALS (Alternate
Light Source)
Polarized light
microscopy
Refractive index Y
measurement
RI value
(specify method) Item 2: 1.51553
Item 3: 1.51633
Item 4: 1.51172

Comments

96150A
Result
Glass fragments
and other debris
present;
presence or
absence of
original
surface(s)
Inconclusive

Comments

Non-Birefringent
Mean RI values
of 36 readings
for each item

Colour
Electron
microscopy with
energy
dispersive X-ray
spectrometry

Item 2 RI range
1.5153
Item 3 RI range
1.5161 –
1.51562
Item 4 RI range
1.5116 – 1.5117
Colourless
Item 2: Si
>>>Na>Mg, Ca
> Al traces of K

Single
population of
glass within
each item

Please indication the examination/analysis sequence used:
Laboratory 96150A
Stereomicroscopy, Polarised light microscopy, ALS UV light 254nm, Thickness measurement with
callipers, Refractive Index analysis (GRIM 3), SEM-EDS
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Comments
Laboratory 96150A
Electron microscopy with energy dispersive X-ray spectrometry (SEM/EDS) not conducted on
glass fragments in Item 3 and Item 4 as these fragments were excluded based on refractive index.
Laboratory 87618
Measurement of refractive indices for the following Items 1-4 are as follows:(i) FIRST READING:
………Item 1: RI values range 1.51530-1.51573………………………………………..
………Item 2: RI values range 1.51544-1.51575…………………………………………
………Item 3: RI values range 1.51604-1.51661…………………………………………
………Item 4: RI values range 1.51128-1.51192………………………………………...
(ii) SECOND READING:
…… Item 1: RI values range 1.51532-1.51575…………………………………………
…… Item 2: RI values range 1.51508-1.51566…………………………………………
…… Item 3: RI values range 1.51612-1.51681………………………………………….
…… Item 4: RI values range 1.51147-1.51191………………………………………….
(iii) THIRD READING:
………Item 1: RI values range 1.51529-1.51569………………………………………..
…… Item 2: RI values range 1.51537-1.51577…………………………………………
Based on the examinations above, Item 2 falls within the RI values range of Item 1. Whereas, Items 3
and 4 are out of range.

Forensic Foundations comments:
Laboratory 87618 only conducted refractive index testing whilst 96150A conducted a range of
examinations: It is therefore not possible to make any comparison regarding the sequence of
examinations/analyses.
The information provided by the participants concurs with the results obtained during pre-testing.
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Results
Laboratory 96150A
The ‘Glass collected from side window of ABC486’, Item 1, consisted of a single glass fragment of
colourless glass with an of approx. thickness of 1.95mm. An indistinct/faint fluorescence was
observed on one of the original surfaces however no tin was detected in SEM/EDS analysis of this
surface which indicated that this was highly unlikely to be a float surface.
Four colourless glass fragments were present in the ‘Debris collected from the clothing of Peter
Smith’, Item 2. Two of these fragments appeared to have one original surface present, no
fluorescence was observed on these surfaces and no tin was detected in SEM/EDS analysis,
these surfaces were therefore not consistent with a float surface No significant differences in
appearance, refractive index and elemental composition were detected between the four glass
fragments from the ‘clothing of Peter Smith’, Item 2, and the glass from the ‘side window of
ABC486’, Item 1.
Three colourless glass fragments were present in the ‘Debris collected from the clothing of Paul
Greene’, Item 3. One of these fragments appeared to have one original surface present, no
fluorescence was observed on this surface. Significant differences were detected between the
refractive index of the three glass fragments from the ‘clothing of Paul Greene’, Item 3, and the
glass from the ‘side window of ABC486’, Item 1. The refractive index of these three glass
fragments suggest they originated from a single population of glass. The elemental composition of
these three glass fragments were not analysed using SEM/EDS based on the refractive index
results.
Four colourless glass fragments were present in the ‘Debris collected from the clothing of Mary
Collins’, Item 4. Significant differences were detected between the refractive index of the four
glass fragments from the ‘clothing of Mary Collins’, Item 4, and the glass from the ‘side window of
ABC486’, Item 1. The refractive index of these three glass fragments suggest they originated
from a single population of glass. The elemental composition of these three glass fragments were
not analysed using SEM/EDS based on the refractive index results.
Laboratory 87618
The questioned glass debris recovered from the clothing of Peter Smith (Item 2) were consistent in
refractive index with the reference glass sample collected from the side window of ABC486 (Item
1).
The questioned glass debris recovered from the clothing of Paul Greene (Item 3) and Mary Collins
(Item 4) were not consistent in refractive index with the
Forensic Foundations comments:
Items 1 and 2 were drawn from the same pool of crushed glass derived from a single, larger piece
of glass. Therefore, an overlap in the RI ranges for Item 2 and Item 1 is expected. Items 3 and 4
were drawn from two different glass sources and these sources were different to that used to
prepare Items 1 and 2; therefore, it is expected that the RI ranges for Items 3 and 4 should not
overlap with each other and the range exhibited by Item 1.
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Case Analysis, Interpretation and Conclusion
Laboratory 96150A
The ‘Glass collected from side window of ABC486’, Item 1, consisted of a single glass fragment of
colourless glass.
Four glass fragments were recovered from the ‘Debris collected from the clothing of Peter Smith’,
Item 2.
Three glass fragments were recovered from the ‘Debris collected from the clothing of Paul
Greene’, Item 3.
Four glass fragments were recovered from the ‘Debris collected from the clothing of Mary Collins’,
Item 4.
No significant differences in appearance, refractive index and elemental composition were
detected between the four glass fragments from the ‘clothing of Peter Smith’, Item 2, and the glass
from the ‘side window of ABC486’, Item 1. In my opinion, the four glass fragments from the
‘clothing of Peter Smith’, Item 2, could have originated from the same source as the glass from the
‘side window of ABC486’, Item 1, or another source of broken glass, indistinguishable in
appearance, refractive index and elemental composition.
Significant differences in refractive index were detected between the three glass fragments from
the ‘clothing of Paul Greene’, Item 3, the four glass fragments from the ‘clothing of Mary Collins’,
Item 4, and the glass from the ‘side window of ABC486’, Item 1. In my opinion, the three glass
fragments from the ‘clothing of Paul Greene’, Item 3, and the four glass fragments from the
‘clothing of Mary Collins’, Item 4, could not have originated from the same source as the glass
from the ‘side window of ABC486’, Item 1. The refractive index of the glass fragments from the
‘clothing of Paul Greene’, Item 3, and from the ‘clothing of Mary Collins’, Item 4, suggest that
these glass fragments originated from two separate populations. A source for these two
populations of glass was not identified.
Laboratory 87618
a). The laboratory analysis results for the above exhibits are tabulated as below:
Exhibit ID
Item 2
Item 3
Item 4

Analysis Results
The questioned glass debris recovered from the clothing of Peter Smith
(Item 2) were consistent in refractive index with the reference glass sample
collected from the side window of ABC486 (Item 1).
The questioned glass debris recovered from the clothing of Paul Greene
(Item 3) were not consistent in refractive index with the reference glass
sample collected from the side window of ABC486 (Item 1).
The questioned glass debris recovered from the clothing of Mary Collins
(Item 4) were not consistent in refractive index with the reference glass
sample collected from the side window of ABC486 (Item 1).

b). Based on the above findings, in my professional opinion, the questioned glass debris (Item
2) could have originated from the same source represented by known Item 1, but not from
both Items 3 and 4.
Forensic Foundations comments
Items 1 and 2 were drawn from the same pool of crushed glass derived from a single, larger piece
of glass. Therefore. an association between Item 2 and Item 1 is a correct conclusion. Items 3 and
Chemical Criminalistics – Glass Analysis 2020-6 Final Report
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4 were drawn from two different glass sources and these sources were different to that used to
prepare Items 1 and 2: therefore. it is correct to not associate Items 3 and 4 with Item 1.
Conclusion and Summary of the Test
The aim of this test was to examine the end-to-end forensic examination and analysis process. To
minimise extraneous elements influencing the interpretation, limited contextual information was
provided to the participating laboratories.
The Forensic Science laboratories were provided with samples of glass fragments and were asked
to determine which set of glass fragments could be determined as the same as item 1.
Both laboratories participating in this test found that the glass associated with Peter Smith and the
Reference sample had no discernible difference.
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APPENDIX A

Program
Round
Advisory Group
Program Coordinator
/Technical Manager

Discipline specific
expert(s)

Provider(s)

Test set up location

Aims/Objectives

Purpose
Program Dates
Invitation letter
Sample distribution
Results due
Manufacturing
Information to be sent
Final report due date

Form No: WEF-03-A

Proficiencytesting@forensicfoundations
Glass
2020-6

PROGRAM PLAN

Dale Parsell
Quality Manager
Forensic Foundations
PO Box 2279
North Ringwood, 3134
Prof K. Paul Kirkbride
Professor of Forensic Science
School of Chemical and Physical Sciences
Flinders University
GPO Box 2100
Adelaide, SA 5001
Initial sample
collection
Results
interpretation

Test
production.
Results
interpretation

NA

NA

Forensic
Foundations
PO Box 2279
North
Ringwood,
Victoria 3134

Prof K. Paul
Kirkbride
Professor of
Forensic
Science
Flinders
University

NA

NA

Flinders University
Sample distribution to government facilities within Australia &
NZ by ANZPAA-NIFS
The aim of the program is to assess the laboratories’ ability to
competently analyze samples of glass and interpret analytical
results in order to establish whether any of the ‘crime scene’ (or
‘unknown’) samples could share a common origin with ‘known’
samples.
To assist the laboratories by ensuring their
methods/procedures are performing adequately
August 2019
August 2020
October 2020
October 2020
December 2020
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Program Design
Number of Rounds
Number and type of
samples

Hazards involved
Scenario

Sample size/ volume

1
Unknown samples from the ‘case scenario’ that is, populations
of window glass samples mixed in debris collected from the
clothing of a suspect of a break in via a glass window.
Three unknown samples will be small fragments of glass (3 or
4 per item) in a mixture of sand and white textile fibres that
might be encountered on trousers.
The known sample will be a larger piece of glass drawn from
the same pool of glass as one of the unknowns.
Normal safe handling precautions should be taken when
handling/breaking glass fragments
A break in and robbery occurred in a private vehicle. Access
was gained by breaking a window. Clothing from 3 suspects
has been seized. Participants will be provided with a sample of
the glass from the remains of the car window (the known
sample) and the debris collected from clothing from 3 persons
of interest.
Unknown samples will be less than 1 m min size, the known
sample will be approximately 3 mm. The known sample in
particular is much smaller than would be encountered typically
in case work. However, this is unavoidable as it is important
that the known and the unknown that ‘matches’ it are drawn
from a small piece of source glass in order to ensure
homogeneity in refractive index and elemental composition.
1. Physical properties of known and unknown glass samples
(refractive index). Some participants may report colour but this
will not form part of the verified test results.
2. Major and minor element concentrations
3. Evaluation of significance of any association between known
and unknown glass samples.

Range of
values/assigned values

Traceability/origin of
assigned values

Design and Methods

Laboratories will indicate the number of unknown glass
particles found in the trouser debris.
The expected answers are binary for each unknown –
association between reference and unknown glass particles
(i.e., match) or no association. However, due to measurement
uncertainty some laboratories might report ‘inconclusive’ with
regards to association.
1) All associated samples will originate from one piece of glass.
2) Refractive index will be traceable to standard Locke glass
reference materials (an industry standard).
3) Major and minor element concentrations will be traceable to
the NIST6XX series of glasses.
For unknown samples, small sheet glass pieces that have been
verified as homogeneous will be ground to coarse powder in an
agate mortar. Each participant laboratory will receive one small
sealed polystyrene container with an accurately known number
(between 3 and 4) of approximately equivalent-sized particles
of each ‘unknown’ glass. The glass will purposely be
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contaminated with several textile fibres and a small quantity of
sand particles.
For the known sample a larger pieces of glass from the sheet
that has been verified as homogeneous will be provided to
participants.
Known and unknown samples will be provided in small
polystyrene pots. It has been established that polarized light
microscopy can be carried out while the particles are still in the
containers.
Selection Criteria

Potential Major Sources
of Error

Participants
Criteria for participation
Expected number of
participants
Reporting Criteria,
Accuracy
Analysis

Unknown and known particles were selected at random from a
from pools of glass powder prepared from small pieces of glass
that had been verified as elementally homogeneous using LAICP/MS. The refractive index homogeneity of each sample was
verified using GRIM analysis of subsamples.
These errors apply during test preparation and during
laboratory processes.
Loss of particles from the petri dish during travel or during
evidence recovery operations/not recognizing particles of glass
amongst trouser debris.
Cross contamination of particles.
Chemical contamination of glass.
Poor calibration of GRIM or elemental analysis.
Chemical Criminalistic laboratories
<20
Provide data from refractive index measurements and any
analytical measurements.
Provide a typical court statement with regards to the evaluation
of the significance of any association.
Participants will measure refractive index using GRIM, perhaps
as the only method of analysis.
Some laboratories may be capable of elemental analysis using
either scanning electron microscopy-energy dispersive X-ray
spectrometry, micro X-ray fluorescence spectrometry, or
inductively coupled plasma techniques (particularly laser
ablation inductively coupled plasma mass spectrometry) and
will provide trace element profile or concentration data.
Correctly detect the number of unknown particles.
Correctly identify associations/non-associations.

Pre-testing
Homogeneity Testing
and acceptance criteria

As per ISO 13528(E), 10 samples in their final form were
selected randomly, 2 test portions from each item were tested
using the following techniques.
1) A suite of major and minor element concentrations with
regards to glass sheet X, Y and Z axes using laser
ablation inductively coupled plasma mass spectrometry.
2) Refractive index by using GRIM III.
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Stability Testing and
acceptance criteria

The data from this testing were analysed according to Forensic
Foundations Procedure WE-03-1, Statistics for Proficiency
Testing, results of this statistical analysis will be included in the
final report.
Refractive index range for known and unknown fragments was
not more than ±0.0005 about the mean measurement.
Elemental concentration ranges were ±5% about the mean
measurement
NA – Glass is designed to be stable but appropriate samples
will be retained for further verification after the completion of
the program.

Technical Review (internal)
Participant Instructions
Results Sheet
Report
Sample Preparation
Special conditions
Storage requirements
Use by Date
Distribution requirements
Packaging requirements
Sample checks
Statistical Analysis
Homogeneity Testing
and acceptance criteria
Stability Testing and
acceptance criteria
Measurement
Uncertainty
Data Entry

Provide evidence of technical review, may be emails
Provide copy of Results Sheet and evidence of Technical
Review
Include copy of Report and evidence of Technical Review
Nil
NA
If applicable
Distributed via Forensic Foundations
Packed in screw top plastic containers suitably sealed to
prevent loss of glass particles.
Evidence in file
Z scores will be provided for participants in order for them to
determine how close to the mean test value their test results
are.
NA
See statistics in file
Include evidence of data entry checks in file

Review by Statistician

NA

Reporting
Report No:
Master copy
Availability
Additional Comments

2020-6
Reports folder
Website (available to the public

Program Coordinator signature: DGP
Date: 18/8/2020
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APPENDIX

Picture of one of the KNOWN specimens replicates (in plastic pots marked “1”). Note the circular
white spot is a mould mark in the pot, not a piece of glass. This is present in all photographs of
specimens. The scale bar represents 2 mm in all pictures. Identity of this glass source is Frame
Glass 2.

P

Pictures of the 3 replicates of UNKNOWN (in plastic pots marked “2”) each pot contains 4
fragments of glass. This unknown is identical to the known specimen. Indistinct particles are
marked with arrows. Identity of this glass source is TLC. This specimen also contains about 10 mg
of quartz sand (Sigma Aldrich) and a small tuft of ‘ripstop’ nylon textile fibres.

Pictures of the 3 replicates of UNKNOWN (in plastic pots marked “3”) each pot contains 3
fragments of glass. This unknown is NOT identical to the known specimen. Indistinct particles are
marked with arrows. Identity of this glass source is Schott Glass B8. This specimen also contains
about 10 mg of quartz sand (Sigma Aldrich) and a small tuft of ‘ripstop’ nylon textile fibres.
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Pictures of the 3 replicates of UNKNOWN (in plastic pots marked “4”) each pot contains 4
fragments of glass. This unknown is NOT identical to the known specimen. Indistinct particles are
marked with arrows. This specimen also contains about 10 mg of quartz sand (Sigma Aldrich) and
a small tuft of ‘ripstop’ nylon textile fibres.
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APPENDIX B

Proficiencytesting@forensicfoundations
Chemical Criminalistics
Glass examination 2020-6

Thank you for participating in this Proficiency Test. We hope that you find this test useful and welcome
any feedback which can be used in the design of further tests.
In addition to this exercise being 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 how other laboratories express their opinions or advice to clients.
To enable this, we request that participants submit the following:
• 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
to reporting. This figure 3 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, the test 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 27th November 2020. 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).
Following the conclusion of the testing participants will be advised of the expected results and details
regarding the production of the test.

APPENDIX C
3 James 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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EXAMINATION REQUEST
AND ITEM SUBMISSION

EASTERNAUSTRALIAN
POLICESERVICE

OFFENCE:

Break and entry

DATE OF OFFENCE

10 August 2020

BRIEF STATEMENT OF FACTS
A break and enter has occurred in a private vehicle (Registration: ABC486) on Lake Street.
Access was gained by smashing the side window. Electrical goods and money were stolen.
Occupants parked the car on the street after taking their kids to school, leaving the car at
around 9:00am and when returning to the car to go shopping at 12:00pm saw it had been
broken into. 3 persons of interest were located between 3pm and 4pm and their clothing
seized. No tools were found on any of the suspects
Crime Scene examiners collected samples of glass from the broken car window. Only small
pieces of glass remained in situ so the reference samples are small. All pieces of reference
glass were placed into a plastic pot. (Item 1)
The clothing was shaken, debris collected and transferred to plastic pots. (Items 2, 3 and 4)
ITEM SUBMITTED FOR EXAMINATION
Item 1 – Reference samples from side window
Item 2 – Debris collected from the clothing of Peter Smith
Item 3 - Debris collected from the clothing of Paul Greene
Item 4 - Debris collected from the clothing of Mary Collins

EXAMINATION REQUESTED
Police request an examination to establish whether there is any association between the
reference glass samples collected from the car window and the debris collected from the
clothing of Peter Smith and/or Paul Greene and/or Mary Collins.
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Suite10, 12 Maroondah Hwy, Ringwood, VIC, 3134
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

PROFICIENCYTESTING@FORENSICFOUNDATIONS
2020-6 Chemical Criminology - Glass
MANUFACTURERS INFORMATION
Issued February 2021
Introduction
The test was designed to replicate broken glass as a result of a car break in.
Scenario
A break and enter has occurred in a private vehicle (Registration: ABC486) on Lake Street.
Access was gained by smashing the side window. Electrical goods and money were stolen.
Occupants parked the car on the street after taking their kids to school, leaving the car at around
9:00am and when returning to the car to go shopping at 12:00pm saw it had been broken into. 3
persons of interest were located between 3pm and 4pm and their clothing seized. No tools were
found on any of the suspects.
Crime Scene examiners collected samples of glass from the broken car window. Only small pieces
of glass remained in situ so the reference samples are small. All pieces of reference glass were
placed into a plastic pot. (Item 1)
The clothing from each suspect was shaken, debris collected and transferred to plastic pots.
(Items 2, 3 and 4)
Sample Production
Clear glass was obtained from a preparative TLC plate (identifier TLC), from a sheet of glass from
a framed print (identifier FG2), and from Locke Scientific Glass (identifier B8). A small piece of
TLC and FG2, approximately 1-2 cm2, was cut from each sheet and subjected to laser ablation
ICP-MS analysis on both sides at the positions indicated in Figure 1 in order to evaluate the
elemental composition of the pieces and the homogeneity of the distribution of the elements. All
glass pieces (TLC, FG2 and B8) were coarsely pulverised in separate plastic Eppendorf tubes
using a 3 mm spear-point ceramic/glass drill bit. Sub-samples of each were collected for
determination of the refractive index of each glass and to determine the homogeneity of this
property within the glass pieces.

Chemical Criminalistics – Glass Analysis 2020-6 Final Report

Page 23 of 29

Figure 1. The left pair of photographs depicts the two surfaces of TLC and the locations where LA-ICP-MS tests were carried out. The right pair of
photographs shows glass FG2 and the locations where analytical data were collected.

Test ‘Unknown’ Item 2
The 3 test ‘Unknown’ replicate items were prepared by first depositing quartz sand grains into
small screw-capped plastic pots marked “2”. Next, 4 fragments of FG2 glass were added to each
pot and then some white ripstop nylon garment fibres; Figure 2 shows each replicate at this stage.
Each pot was then sealed circumferentially with adhesive tape for dispatch. The sizes of these
pieces of glass ranged from approximately 1-2 mm, which is a size typical of casework. It was
confirmed that although the pot into which the materials were deposited is plastic, it was still
possible to subject the materials to polarized light microscopy in situ, which would allow
participants to determine that the quartz sand is not glass.

Figure 2. Pictures of the 3 replicates of UNKNOWN 2 (in plastic pots marked “2”) each pot contains 4 fragments of glass. This unknown is identical
to the known specimen. Indistinct particles are marked with arrows. This specimen also contains about 10 mg of quartz sand (Sigma Aldrich) and a
small tuft of ‘ripstop’ nylon textile fibres.

Test ‘Unknown’ Item 3
The 3 test ‘Unknown’ replicate items were prepared by first depositing quartz sand grains into
small screw-capped plastic pots marked “3”. Next, 3 fragments of TLC glass were added to each
pot and then some white ripstop nylon garment fibres; Figure 3 shows each replicate item at this
stage. Each pot was then sealed circumferentially with adhesive tape for dispatch. The sizes of
these pieces of glass ranged from about 1-2 mm, which is a size typical of casework. It was
confirmed that although the pot into which the materials were deposited is plastic, it was still
possible to subject the materials to polarized light microscopy in situ, which would allow
participants to determine that the quartz sand is not glass.

Figure 3. Pictures of the 3 replicates of UNKNOWN 3 (in plastic pots marked “3”) each pot contains 3 fragments of glass. This unknown is NOT
identical to the known specimen. Indistinct particles are marked with arrows. Identity of this glass source is TLC glass. This specimen also contains
about 10 mg of quartz sand (Sigma Aldrich) and a small tuft of ‘ripstop’ nylon textile fibres.
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Test ‘Unknown’ Item 4
The 3 test ‘Unknown’ replicate items were prepared by first depositing quartz sand grains into
small screw-capped plastic pots marked “4”. Next, 4 fragments of B8 glass were added to each
pot and then some white ripstop nylon garment fibres; Figure 4 shows each replicate item at this
stage. Each pot was then sealed circumferentially with adhesive tape for dispatch. The sizes of
these pieces of glass ranged from approximately 1-2 mm, which is a size typical of casework. It
was confirmed that although the pot into which the materials were deposited is plastic, it was still
possible to subject the materials to polarized light microscopy in situ, which would allow
participants to determine that the quartz sand is not glass.

Figure 4. Pictures of the 3 replicates of UNKNOWN (in plastic pots marked “4”) each pot contains 4 fragments of glass. This unknown is NOT
identical to the known specimen. Identity of this glass source is Locke Glass B8. Indistinct particles are marked with arrows. This specimen also
contains about 10 mg of quartz sand (Sigma Aldrich) and a small tuft of ‘ripstop’ nylon textile fibres.

Test ‘Known’ Item 1
These items comprised screw-capped plastic pots (marked “1”) containing a chip of clear FG2
glass. This piece of glass was bigger than that provided in the ‘Unknown’ items, but was still only
about 2-3mm in size. This is smaller than participants might expect for control glass collected by
crime scene examiners. However, the sample size was chosen to ensure that the known and
matching unknown sample were as close in composition and properties as possible in order to
minimize risk of participants returning a false negative result. Figure 5 shows a picture of one of
the replicate test items.

Figure 5. Picture of one of the KNOWN specimen replicates (in plastic pots marked “1”). Note the circular white spot is a mould mark in the pot, not
a piece of glass. This is present in all photographs of specimens. The scale bar represents 2 mm in all pictures. Identity of this glass source is
Frame Glass 2 (FG2).
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Summary of Test Items
Glass samples in items 1 and 2 are from the same source, items 3 and 4 are from two other
sources. The refractive index for item 3 is very close to that for the glass from which items 1 and 2
were prepared, but they can be differentiated using the oil immersion method (GRIM III). The
refractive index for item 4 differs substantially from the other items. The elemental composition of
item 3 is able to be differentiated from the composition of the glass used to prepare items 2 and 3.
Pre-trial Testing
ELEMENTAL ANALYSIS
Pieces of TLC and FG2 glass were subjected to elemental analysis using Laser Ablation
Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS). Figure 1 shows the size of the
pieces and the locations on the surfaces of each item where analytical data were collected.
Some variation was found in the elemental homogeneity of TLC and FG2, but inter-sample
variance exceeded intra-sample variance, therefore participants should not experience problems
in differentiating between item 1 and 2.
NOTE: Elemental composition is not included as part of the Manufacturing Information but is
available on request.
REFRACTIVE INDEX.
The accuracy of the instrument used to determine the RI of the glass used in this test was verified
by analysis of two Locke calibration standards (B6 and B8, the latter was also used to construct
item 4), both of which returned RI values within 0.00009 of their accepted RI values corrected to
the match temperatures.
Measurements were carried out on a randomly selected pool of glass fragments from B8, TLC and
FG2 to verify their homogeneity; at least 16 edges were selected at random from a crushed
sample of each pool. The standard deviation of the test results indicated that each sample of glass
used for test items exhibited sufficient homogeneity for the test.
Sample ID
Item 1&2 (FG2)
Item 3 (TLC)
Item 4 (B8)

Refractive Index
1.51527 (20 edges)
1.51613 (20 edges)
1.51157 (16 edges)

Range/Standard Deviation
1.51507 -1.51543, 0.0000541
1.51602-1.51622, 0.0000614
1.51147-1.51163, 0000440

END OF DOCUMENT
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Chemical Criminalistics – Glass 2020-6 Analysis Feedback
Forensic Foundations prides itself in providing flexible fit-for-purpose forensic programs. This
Challenge Test was the second developed by Forensic Foundations and thus the second
undertaken by forensic laboratories. 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.

NA

Strongly
Disagree

Disagree

Agree

Strongly
Agree

Please tick the appropriate box and make any relevant comments.

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:
6. Are there additional aspects which could be included in the
test?
………………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
…………………………………………………
7. Any additional comments
………………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
…………………………………………………
8,. Facility (optional)
………………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
…………………………………………………
9. Would you like us to contact you to discuss your feedback?
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
……………………………………………

Chemical Criminalistics – Glass Analysis 2020-6 Final Report

Page 28 of 29

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 042
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