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Introduction

Design

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

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

e An outline of the methodology used; and

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

Forensic Foundations International
Proficiency Tests are designed totest ~ Forensic Science Standards
the end-to-end forensic examination l |

process. The AS 5388 and the ISO Crime Scer ce
21043 series of Standards describe the

forensic examination process from ;
collection to reporting. This figure’ et Standard Standard Standard

Analysis Interpretation  Reporting
illustrates the inter-relatedness of all — . contiuty . V—
steps in this process and was used as oo st Y || Wi O 0
the basis of the Australian Standards’ A oi vl | i SR
development. The figure is also used i e s O [ SO0y L0t

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

Annually, within each discipline, there is one end-to end Proficiency Test which commences with
item collection and/or receipt and includes all the subsequent examination / analysis steps,
culminating in the reporting of results, the process therefore reflects actual forensic casework. In
addition, within each discipline, there are a number of Proficiency Tests which examine one or
more activities within the end-to-end process. 2023CCEE - Glass is an example of the former.

Individual laboratory results remain confidential.

The Final Report of this 2023-CCEE round of Proficiency Tests is publicly available via the
Forensic Foundations International web site. Participating laboratories may use the report as
outlined in their respective laboratory policies. Any request to review and/or appeal the evaluation
of a laboratory’s performance should be made via the agency responsible for the distribution of the
test or directly to Forensic Foundations International.

1James Robertson, Karl Kent & Linzi Wilson-Wilde (2013) The Development of a Core Forensic Standards Framework for Australia, Forensic
Science Policy & Management: An International Journal, 4:3-4, 59-67
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2023-CCEE Glass Examination

The aim of this test was to review the receipt, recovery, analysis and reporting process of glass
fragments. Thus, interpreting and reporting the results from the gloves which may or may not
contain glass fragments and testing of generic issues such as sample mix-up or deviation to
expectations formed part of the overall process.

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

This test provided a mechanism for participating laboratories to review their results and those of
other laboratories to facilitate? 3%
e An evaluation and appraisal of their performance including:
o Comparison of a facility’s performance with other facilities
o monitoring of a facility’s long-term performance
e Continuous improvement including:
o staff education, training, and competence monitoring

o evaluation of methods, including the establishment of method precision and
accuracy

o contribution to a facility’s overall risk management process

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

This proficiency test was distributed to 3 participants, 3 participants submitted results during this
round of testing.

The participants were provided with two gloves and a pot of control glass

ltems were sealed in tamper evident bags and included descriptors for continuity purposes

Disclaimer:

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

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

3 NATA (2021) General Accreditation Criteria Proficiency Testing Policy

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

This proficiency test was distributed to three participants and all three participants submitted
results during this round of testing.

Continuity, receipt, and description of items

The details provided regarding continuity, receipt, and description of items varied between
participants but no discrepancies from the expected were reported

Examination / Analysis & analytical results

All participants used appropriate analytical techniques for this test.

The collection and characterization of the recovered glass fragments was as expected with the
exception of one participant who reported the presence of an additional population of fragments of
unknown source.

Interpretation and Conclusions

All participants correctly attributed the ‘matching glass fragments’.

The format of the opinions provided varied and participants are encouraged to review the reporting
of all participants.
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Laboratory Responses

Continuity, receipt, and description of items

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

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

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

The submitting laboratories provided the following information regarding Continuity, receipt, and description of items as received for examination

and testing.

10108

52414

96150

How has your laboratory
demonstrated that
submission of the items
to the laboratory has
been undertaken in
accordance with
laboratory procedures

The receipt has been recorded on
the casefile and on our electronic
casework management system.
These record the date of receipt,
what has been received, who
received them and where the items
have been stored at the laboratory.

ltems submitted to laboratory using
the relevant forms and a record
retained in the file. Case number
assigned and exhibits itemised
within the case management
system.

Receipt Unit receive our
unit/laboratory’s submissions into
laboratory LIMS. That it was
transferred into our laboratory with
an exhibit continuity form and with
appropriate case labels
demonstrates the items have been
undertaken in accordance with
procedures.

How has your laboratory
ensured that the items
submitted correspond to
those described in the
accompanying paperwork

The items were checked to ensure
that the details recorded on the
packaging agreed with that on
submission form and that the

integrity of the packaging was intact.

Packaging details and item
descriptions cross-referenced with
accompanying paperwork by
reporting officer and QA officer.

By cross checking of all details on
the exhibit packaging with the
accompanying paperwork and then
with the attaching of appropriate
labels where required.

2023-CCEE Glass Examination
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10108

52414

96150

In this instance, whilst the
description written on the individual
items was as on the submission
paperwork, the item reference (i.e.
item 1, 2 or 3) was not present on
the actual items. As it was clear
from the description which item was
which, the examination was
continued.

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

Item 1 (not present on item) —
labelled as Control glass sample
from broken window. It contained a
small screw top container labelled
C, inside a tamper evident bag
labelled AUS0584054. Physical
features of the glass were recorded
(where they could be reliably
determined), including overall size
and width.

Item 2 (not present on item) —
labelled as right-hand glove seized
from Peter Wood. Contained an
envelope inside a tamper evident
bag AUS0584052. Inside envelope
was a black right-handed, knitted
glove. Label inside cuff and details
recorded. Good condition with no
obvious damage. Would be a good
retainer of particulate material.

Item descriptions recorded on
specific laboratory forms.

Item 1: quantity, size and relevant
control features recorded.

Items 2 and 3: item description,
including retentive properties, and
number of glass fragments
recovered from the surface debris
recorded.

With both photographs and hand
written notes on laboratory forms.
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10108

52414

96150

Item 3 (not present on item) —
labelled as right-hand glove seized
from Brett Love. Contained an
envelope inside a tamper evident
bag AUS0584050, found to contain
a grey, right-handed, knitted glove.
No label inside glove. Good
condition with no obvious damage.
Would be a good retainer of
particulate material. 3 large glass
fragments visibly lodged in the
weave of the glove. These were
photographed, in-situ, before being
recovered with the surface debris.

Description of any
deviations from the
expected

While the control glass sample
submitted was of sufficient size to
carry out the analytical tests
required, | would have expected a
larger quantity to ensure that it was
representative of the window it
came from.

None.

No deviations noted.

Forensic Foundations International’s comments

It is acknowledged that the known item (Item 1) was much smaller than would be provided in a real crime investigation. This was necessary to
ensure that the known item glass (Item 1) and the matching unknown item glass (ltem 3) were as close as possible in Rl and elemental

composition and could be verified as such using a relatively small number of samples in pre-test analysis.

The details provided regarding continuity, receipt, and description of items varied between participants but no discrepancies from the expected

were reported.

2023-CCEE Glass Examination
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Examination / Analysis

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

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

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

| 10108 | 52414 | 96150
Optical
Dark field/brightfield Positive indication of Yes, See results section
microscopy glass
ltems 2-3
Polarized light Positive indication of Yes, See results section
microscopy glass
ltems 2-3
Fluorescence Non-float surfaces
microscopy present
UV 254nm
Physical
Refractive index Glass from item 3 indistinguishable from item 1 in | Yes, See results section | Grim, See results section
measurement this respect.

(specify method)
Glass from Item 2 different from ltem 1.
Phase contrast / oil immersion method using
sodium D line (689nm) on GRIM 3 instrument.

Grouping of these results done by SKM2 and
match / non-match confirmed by Welsh t-test.

Thickness ltem 1 — 3.7mm No full thickness
Not recorded for glass from item 2 and 3, as no observed in any of the
full thickness pieces present. recovered glass
2023-CCEE Glass Examination This document is UNCONTROLLED ifprinted Page 9 of 25
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10108

52414

96150

fragments nor with the
control glass

Flat surface/curved
surface

Item 1 — visibly flat

Not recorded for glass from item 2 and 3 as too
small to be certain (interference microscopy not
available)

One flat surface for the
control — float glass
(determined under
254nm UV light

Colour

Item 1 — appeared colourless
Not recorded for glass from item 2 and 3 as too
small to certain if tinted or not.

Yes

Annealing

Glass from item 3 indistinguishable from item 1 in
this respect.

Match shown by change in refractive index being
comparable between samples from item 1 and
item 3 and post annealing Rl values.

Item 2 not tested by this technique as glass from
this item had already been eliminated.

Yes, See results section

Instrumental

Electron
microscopy with
energy dispersive
X-ray spectrometry

Glass from item 3 indistinguishable from item 1 in
this respect.

Match / non-match shown by elements of the
recovered (unknown) glass sample falling within +
/ - 3 process standard deviations of the control
(known) glass sample.

Item 2 not tested by the technique as glass from
this item had already been eliminated.

X-Ray fluorescence

This technique would
normally be employed
but the XRF is currently
out of order

2023-CCEE Glass Examination
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Laboratory comments with respect to examination / analysis & analytical results

10108

ltem 1
A single, small, piece of flat, apparently colourless glass. It appears to be from a non-toughened
source, but too small to confirm visually. Thickness approximately 3.7mm.

Refractive index — 1.51618 (Standard deviation 0.00003).

Re-annealing properties — change in RI = 0.00068. This falls within our “unknown” range. i.e. it
could be from non-toughened source of glass.

Elemental composition — Na = 9.92%; Mg = 2.44%; Al = 0.77%; Si = 34.42%; K = 0.02%;
Ca =5.81%; Fe = 0.09%.

ltem 2

Right-handed black knitted glove that in my opinion would be a good retainer of particulate
material such as glass. No glass identified in the examination quality control samples recovered
from the outer surface of the packaging and examination bench. Five glass fragments were
identified in debris from surface of the glove.

The refractive index of all five glass fragments was determined. SKM2 grouping showed they had
come from at least two sources - one group of four fragments with RI range of 1.51529 to 1.51542,
and a fragment with Rl = 1.52100.

ltem 3

Right-handed grey knitted glove, with black fingertips. In my opinion the glove would be a good
retainer of particulate material such as glass. No glass was identified in the examination quality
control samples recovered from the outer surface of the packaging and examination bench. Three
glass fragments were clearly visible within the weave of the glove. In total four glass fragments
were recovered from the surface of the glove.

The refractive index of all four glass fragments was determined. SKM2 grouping showed they
formed a single group, with Rl range 1.51619 — 1.51623. Welsh T-test showed this group to be
indistinguishable from Item 1.

One fragment tested further:
Re-annealing — change in RI = 0.00069. This falls within our “unknown” range. i.e likely to be non-
toughened glass but could not rule out it came from a very thick toughened source of glass.

Elemental composition — Na = 9.72%; Mg = 2.42%; Al = 0.76%; Si: 34.02% K = 0.00%;
Ca=5.72%; Fe = 0.04%.

Results
Glass recovered from Item 2 could not have come from the same source as that in ltem 1.

The glass recovered from Item 3 has come from a single source that is indistinguishable from the
glass in Item 1 in the aspects tested.
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52414

Item 1 comprised a sample of glass. The refractive index and thermal history of this sample were
determined. This item was labelled as being recovered from the broken window.

Six fragments of glass were recovered from the surface of the glove in item 2. Eight fragments of
glass were recovered from the surface of the glove in item 3. All the fragments of glass recovered
from these items were analysed.

None of the fragments recovered from item 2 matched the control source in terms of refractive
index. These fragments originated from two non-matching sources. On the basis of this result, no
further analysis was undertaken.

Seven of the fragments recovered from item 3 matched the control source in terms of refractive
index. Further analysis of four of these matching fragments indicated they also matched the
control sample in terms of thermal history. The remaining fragment originated from a non-matching
source.

96150
Right hand glove seized from Peter Wood

Inside, one right hand black glove ‘anko’ brand, size ‘one size’ 100% acrylic Knitted fabric
One glass fragment embedded in index finger — recovered

Three further glass fragments recovered from index finger under microscopic examination
No other fragments recovered under microscopic examination

No further glass found from glove shaken or brushed down.

Fragments appear colourless
Largest fragment approx 2.5mm in length
No full thickness observed in any fragment.

Right hand glove seized from Brett Love

Inside, grey glove. No clothes label/tag present, knitted.

Three glass-like fragments embedded into index finger and recovered

One further glass fragment recovered from index finger under microscopic examination
Glove shaken and brushed down; one glass-like fragment recovered.

Fragments appear colourless
Largest fragment appox 3mm in length
No full thickness observed in any fragment

Control glass sample from broken window

Inside, sealed small petri-dish like container, labelled “C” containing 1x glass fragment
Colourless, approx. 5mm x 3mm x 2.5mm

No full thickness but there is one flat surface — viewed under 254mm UV light — Yellow
fluorescence — float surface

Photos taken of items 1,2 and 3 using the fluoresce microscope

2023-CCEE Glass Examination This document is UNCONTROLLED if printed Page 12 of 25
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Recovered glass-like fragments from items 2 and 3 examined under polarising light microscope
between crossed polarising filters. All 4 recovered fragments (ltem 2)

Isotopic — apparent glass

4 of the 5 recovered fragments (Item 3) — Isotopic — apparent glass

Isotopic fragment not examined further

Grim slides prepared for Item 2 recovered fragments, Item 3 recovered fragments and the 7 slides
for Item 1. Boil analysis.

Results

Item 1 — Control glass from the broken window
e 1 x glass fragment, colourless, approximately 5mm x 3mm x 2.5mm,

¢ While no full thickness observed there was one flat surface. Surface fluorescence present
under 254nm — float glass.

Item 2 — Right hand glove seized from Peter Wood

e 1 xright hand black glove, ‘anko’ brand, size ‘ONE SIZE’, 100% acrylic knitted fabric

e 1 x glass-like fragment observed embedded and then recovered

e 3 x further glass-like fragments recovered from the index finger of the glove under

microscopic examination

The four fragments, which appeared colourless, also appeared isotropic under polarising
microscopic examination. The largest fragment approximately 2.5mm in length. No full thickness
observed.

Item 3 — Right hand glove seized from Brett Love
e 1 x grey glove (unable to determine if it's a right or left hand glove), no clothes label/tag
present, knitted fabric
e 3 x glass-like fragments observed embedded and then recovered in the index finger of
the glove under microscopic examination
e 1 x further glass-like fragment recovered from inside of the index finger of the glove under
microscopic examination.
e 1 x glass-like fragment recovered after glove shaken and brushed down
No full thickness observed and of the five fragments, which appeared colourless, four of the five
appeared isotropic under polarising microscopic examination. The largest fragment
approximately 3mm in length. The non-isotropic fragment was not examined further.

GRIM:
Item 1: mean RI 1.51616
Item 2: the four fragments could be grouped together mean Rl 1.51532.

e Item 2 is different to Item 1.
ltem 3: mean RI 1.51614.

e Item 3 and Item 1 are indistinguishable in RI.
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Forensic Foundations International’s comments

All participants used appropriate analytical techniques for this test.

Four fragments of “FG2” glass were seeded onto the index finger of the glove in “ltem 2" and 5
fragments of “TLC” glass were seeded onto the glove in “Iltem 3”. The known or control sample
(Item 1) was a piece of “TLC” glass.

Participants were expected to recover up to 4 and 5 fragments from ltems 2 and 3, respectively. It
was expected that participants would detect only one population of glass fragments in each of
ltems 1 and 2.

Laboratory 52414 recovered more fragments of glass than were seeded onto the gloves and
recovered more fragments than the other 2 participants. Some of these additional fragments may
be the result of further fragmentation of the fragments seeded onto the glove.

Furthermore, laboratory 52414 found two populations of glass to be present in ltem 2 rather than a
single population. All of the fragments recovered from Item 2 had a RI different to the RI of “TLC”
glass (Control and Item 3). It is hypothesised that one population of fragments comprised the FG2
glass seeded on the glove. The source of the second population is unknown.

As the test provider did not seek information from participants as to how they recovered the glass
particles from the gloves it is not possible to offer a definitive explanation as to the source of the
additional fragments and the origin of the second (foreign) population of fragments.

Both of the panels of glass used to provide test items in this trial were untoughened, therefore
annealing would not be expected to alter the refractive index of glass fragments substantially.

Pre-test analysis of items indicated the following refractive index data:

Sample ID Refractive Index Range/Standard Deviation
ltem 2 (FG2) 1.51527 (20 edges) 1.51507 -1.51543, 0.0000541
Item 1&3 (TLC) 1.51613 (20 edges) 1.51602-1.51622, 0.0000614

The following elemental % values (derived from elemental ppm concentrations) were
obtained for glass TLC: Na (9.72%), Mg (0.257), Al (0.74%), Si (34.1%), K (0.04%), Ca
(5.82%), Fe (0.05)

All laboratories correctly identified that glass fragments collected from Item 1 and Item 3 are not
distinguishable.

All laboratories correctly identified that glass fragments collected Item 1 and Iltem 2 are not from
the same source.
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Interpretation, Conclusions and Reported Results
10108

Mr WOOD
None of the glass fragments recovered from Mr WOOD'’s glove could have come from the broken
window.

Mr LOVE

Four glass fragments were recovered from Mr LOVE’s glove. Analysis indicated that these
fragments had come from a single source that was indistinguishable from the glass sample from the
broken window in the aspects tested. The combined physical and elemental characteristics of the
glass fragments have been rarely encountered amongst control glass samples previously examined
at this laboratory. Therefore, it is my opinion that the findings provide moderately strong support for
the proposition that the glass on the glove has come from the broken window.

In addition, it is my opinion the glass fragments would have been transferred to the glove shortly
before it was removed.

52414
Item recovered from P. Wood

A number of glass fragments were recovered from the surface of the glove, item 2. Analysis of
these fragments indicated none of them matched the control source in terms of refractive index.
These fragments originated from two non-matching sources.

The results of this examination provide no support for the proposition the glove, item 2, attributed
to P. Wood, has been exposed to breaking or broken glass as represented by the control source in
item 1.

Item recovered from B. Love

A number of glass fragments were recovered from the surface of the glove, item 3. Analysis of a
sample of these fragments indicated the majority of them matched the control source in terms of
the tests employed. The remaining fragment originated from a non-matching source.

| have considered the proposition the glove, item 3, attributed to B. Love has been exposed to
breaking or broken glass as represented by the control source in item 1: in my opinion, the results
of this examination provide support for this proposition

96150

Interpretation
The four recovered glass fragments recovered in Item 2 were found to be different from the control
glass, Item 1, in terms of physical properties

The four recovered glass fragments recovered in Item 3 were indistinguishable from the control
glass in terms of physical properties.

Source level propositions have been used as it is unknown the involvement of the person to the
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broken window, e.g. was a tool used, was the hand used to smash the window, was a rock thrown
from far away, and there is no information as to how long after the incident were the suspects
apprehended.

| have considered the following two propositions to evaluate my findings:
» The glass fragments recovered from the glove from Mr Wood and/or from Mr Love came
from the broken window at the scene.
» The glass fragments recovered from the glove from Mr Wood and/or from Mr Love did not
come from the broken window at the scene but from an unrelated source.

LR for source level is 1/frequency
e Due to issues accessing the NIFs database a search of a glass database containing the
details of examined glass samples collected in New South Wales and South Australia
was conducted.
e The glass database (combined) was searched using the mean RI for Iltem 3 with +/-
0.00005. They were 9 out of 2537. Frequency = 9/2537 = 0.004.

Search Range lower limit: 1.51609
upper limit: 1.51619
Number Matching 9

Total in Database 2537
Percentas_]e 0.4%

Mean Refractive Index for ltem 3 = 1.51614 {from GRIM report)

e The glass database (combined) was searched using the mean RI for Iltem 1 with +/-
0.00005. They were 10 out of 2537. Frequency = 10/2537 = 0.004.

Search Range lower limit: 1.51611
upper limit: 1.51621
Number Matching 10
Total in Database 2537
Percentage 0.4%

hean Refractive Index for ltem 1 = 1.51616 (from GRIM report)

e Therefore, using either frequency, LR = 1/0.004 = 250, which is a LR of moderately
strong support. As elemental analysis was not able to be conducted it would be more
appropriate and conservative to lower the strength to moderate support.
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Discussion:
Given the above:

e | consider the findings to be more probable if the first proposition is true, that is, the glass
fragments recovered from the glove from Brett Love, ltem 3, came from the broken
window at the scene, Item 1, rather than the second that the glass fragments recovered
from the glove from Brett Love did not come from the broken window at the scene but
from an unrelated source.

e | consider the findings to be more probable if the second proposition is true, that is, that
the glass fragments recovered from the glove from Peter Wood, Item 2, did not come
from the broken window at the scene but from an unrelated source.

Conclusion:

Consequently, it is my opinion that the findings provide moderate support for the proposition that
the glass fragments recovered from Brett Love’s glove, Iltem 3, came from the broken window at
the scene, Item 1. The glass fragments recovered from Peter Wood, Item 2, can be excluded as
coming from the broken window at the scene based on different physical properties.

Verbal scale of strength of evidence: inconclusive, slight support, moderate support, moderately
strong support, strong support, very strong support and extremely strong support. This scale can
be used for both prosecution and defence propositions.

The above is based on the glass fragment sample from the window beside the back door, Item 1,
as being representative of the whole window.

The evaluation is based on my understanding of the relevant circumstances provided. If this
assumption or any of the information is incomplete or incorrect, | will have to re-evaluate my
findings.

Forensic Foundations International’s comments

1. The gloves were seized from the named individuals; the use of the terms ‘Mr Wood’s
glove’, and ‘Mr Love’s glove’ and ‘Brett Love’s glove’ should be avoided as the gloves may
not belong to them.

2. The characterization of the recovered glass fragments was as expected with exception of
the second population of fragments identified by participant 52414. The source of this
second population is unknown.

3. All participants provided a correct expert opinion. The opinions varied in the quantity of
detail provided. Without providing details regarding the competing propositions and the
scale of findings it is difficult to contextualize the opinion.

END OF DOCUMENT
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APPENDIX A

EXAMINATION REQUEST | EASTHRNA STRA TAN
AND ITEM SUBMISSION .
PAIESHMC

(1]

OFFENCE: Break and Entry / Burglary

DATE OF OFFENCE 14/03/2023

BRIEF STATEMENT OF FACTS

A break and enter occurred at 45 Park Street, Eastville at approximately 1am.

Access was gained by smashing a window beside the back door. Small electrical
goods and money were stolen.

The homeowner woke and heard movement and then what appeared to be the back
door closing. He looked out of the window and saw two males running away. He
believed he recognised them. He described them as wearing jackets and gloves.

Police have apprehended the two suspects, Peter Wood and Brett Love. At the time
they were apprehended they were not wearing jackets but gloves were located in their
possession them and these gloves were seized.

ITEM SUBMITTED FOR EXAMINATION

Item 1 — Control glass sample from the broken window
Item 2 — Right hand glove seized from Peter Wood
Item 3 — Right hand glove seized from Brett Love

Note: Only the right hand gloves have been submitted, to reduce the searching
required in this proficiency test.

EXAMINATION
REQUESTED

Police request an examination of the gloves for the presence of glass fragments.

Comparison of any glass fragments found on the gloves with the control samples from
the broken window.

An evaluation of the weight which can be assigned to any match, if any match is
found.
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Issued 30/10/2023

Introduction

The test was designed to replicate the glass analysis required during the investigation o
and enter which occurred on a private property.

Scenario
A break and enter occurred at 45 Park Street, Eastville at approximately 1am.

Access was gained by smashing a window beside the back door. Small electrical goods
money were stolen.

The homeowner woke and heard movement and then what appeared to be the back do
He looked out of the window and saw two males running away. He believed he recognis
He described them as wearing jackets and gloves.

Police have apprehended the two suspects, Peter Wood and Brett Love. At the time the
apprehended they were not wearing jackets but gloves were located in their possession
these gloves were seized.

Aim

The aim of the program is to assess the laboratories’ end-to-end forensic processes i
receipt, chain of custody, recovery, examination and analysis of glass fragments and
significance of their findings in comparison to a control sample of glass.

Program design and assessment

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

The tests were produced at Forensic Foundations’ facilities and at Flinders University

Clear glass was obtained from two different panes of domestic window glass, one was designated
“TLC” and the other was designated “FG2”.

A small piece of glass, approximately 1-2 cm?, was cut from each sheet and subjected to laser
ablation—inductively coupled plasma mass spectrometry analysis in order to evaluate the
elemental composition of the pieces and the homogeneity of this property.

Figure 1 shows the two pieces of glass used to make the test items.

£\

Figure 1. Images of FG2 glass (left) and TLC glass (right) after laser ablation — inductively coupled plasma
mass spectrometry analysis. The elongated stripes on the glass show where laser ablation took place.

After the glass pieces were found to be distinguishable from each other and each homogeneous in
regard to elemental concentrations, they were coarsely pulverised in plastic Eppendorf tubes using
a 3 mm spear-point drill bit suitable for ceramic/glass.

Sub-samples of each coarse powder were subjected to refractive index measurement (GRIMIII);
FG2 and TLC glass could be distinguished by refractive index and were found to be homogeneous
for the purpose of this test.

The coarse glass powder samples were then used to prepare the test items.
PRE-TEST ANALYSIS AND HOMOGENEITY EVALUATION

The float and anti-float surfaces of “TLC” and “FG2” were subjected to elemental analysis using
LA/ICP-MS. Raw data were processed to elemental concentrations using NIST 612 as calibrant
and the assumption that the glass samples contained 34 wt% Si. FGS1 and FGS2 reference glass
standards were used as quality control checks. 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 samples.
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Elemental composition is not included as part of the Manufacturing Information but is available on
request.

The accuracy of the GRIMIII instrument calibration used to determine the Rl of “TLC” and “FG2”
glass samples used in this test was verified by analysis of two Locke calibration standards (B6 and
B8), both of which returned RI values within 0.00009 of their accepted Rl values corrected to the
match temperatures.

Measurements were carried out on randomly selected pool of glass fragments from “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 Refractive Index Range/Standard Deviation
FG2 1.51527 (20 edges) 1.51507 -1.51543, 0.0000541
TLC 1.51613 (20 edges) 1.51602-1.51622, 0.0000614

The glass fragments are stable and a use by date is not relevant and was not provided.

CONSTRUCTION OF TEST ITEMS

Item 1 — Control glass sample from the broken window
A full thickness piece of “TLC” glass was placed into a small plastic pot to produce the “Known”
test item.

Item 2 — Right hand glove seized from Peter Wood
Four fragments of “FG2” glass were seeded onto the index finger of the right black woven glove.

The glove was then placed in a paper envelope.
N i ¥ e o
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Images of black ANKO glove
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Item 3 — Right hand glove seized from Brett Love
Five pieces of “TLC” glass were seeded onto the index finger of the right grey woven glove
The glove was then placed in a paper envelope.

All test items were sealed into individual labelled tamper evident bags.

A potential major source of error during production is sample mix-up or not correctly analyzing
the samples.

EXPECTED RESULTS

It is expected that participants would recover up to 4 fragments of glass from “ltem 2”
and up to 5 fragments from “ltem 3”.

It is expected that participants would determine that the fragments recovered from “ltem
2” could not have originated from the known window.

It is expected that participants would determine that fragments recovered from “ltem 3”
could have originated from the known window.

Major potential sources of error by the participant would be failure to correctly analyze
the samples, using incorrect testing methods or sample mix-up.

END OF MANUFACTURING INFORMATION
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2023-CCEE Glass Analysis Feedback

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

Please tick the appropriate box and make any relevant comments.
You can also complete this form at www.ffint.com.au/feedback
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1. Thgltest was too basic for our B B B B B
facility
2. Th.e samples supplied were 0 0 0 0 0
suitable
3. The. results r.e.qwred were not 0 0 0 0 0
outlined sufficiently
4. Thg final repo.rt provided B B B B B
suitable detail
5. The tests |nvoI_ved should be 0 0 0 0 0
more challenging
2023-CCEE Glass Examination This document is UNCONTROLLED if printed Page 23 of 25

WEF-03-A-5 Issue 3 Date 4/4/23 Issued by DGP


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

Please comment briefly on the following:

1. Are there additional aspects which could be included in the
test?
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Forensic Foundations International’s Proficiency Tests are required to be fit-for purpose.
To assist us to provide the relevant tests, please use the following form to suggest further
tests for development. You can also complete this form at
https://www.ffint.com.au/proficiency-testing/proficiency-test-development/

Recommendation for Proficiency Test development

Contact Name

Email

Phone

Discipline/ subdiscipline

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

Suggested technical advisor (if known)

Suggested manufacturer (if known)

*  All Proficiency Tests will include the end to end process (receipt & continuity, triage,
description, examination, analysis, data generation, interpretation, reporting) but one
aspect may be of particular interest/focus.

This form can be emailed to quality@ffint.com.au or you can discuss your suggestions
on either 03 9018 8919 or 0429 966 012.
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