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Introduction

Design

Forensic Foundations International Proficiency Tests are designed to address the following
points:

+ Relevance to forensic science laboratories

» Limitation of any potential context information

» The end-to-end forensic process

+ Knowledge of the ‘ground truth’ of samples

* Importance of consistency between tests

» Cost affordability for the laboratories

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

¢ An outline of the methodology used; and

e Their opinion in the format that

they would provide to the Forensic Science Standards
court. ; _
Forensic Foundations International Ry Sy R ' '
Proficiency Tests are designed to test SR o
the end-to-end forensic examination s Standard Standard Standard
prOCGSS The AS 5388 and the ISO - :.etugni‘t':i.:ln s gol‘llil’;l..l'l‘l'f . :ebs:i?alion 3 F,:”TL
21043 series of Standards describe the . :ﬁm? - zampu-'as“l : Comaars |- R
. . . . ction B m + Interpretat . i
forensic examination process from < Pukigig S el L ko oo s
. . . . * Tra rt *  Comparison L] Nl . i
collection to reporting. This figure’ -_song - _identication .

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 International
Proficiency Tests.

Annually, within each discipline, there are end-to end Proficiency Tests which commence 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, there may be Proficiency Tests that examine one or more activities within the end-
to-end process.

Individual laboratory results remain confidential.

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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The Final Report of this 2024-Bio1 round of Proficiency Tests is publicly available via the
Forensic Foundations International website. Participating laboratories may use the report as
outlined in their respective laboratory policies. Any request to review and/or appeal the
evaluation of a laboratory’s performance should be made via the agency responsible for the
distribution of the test or directly to Forensic Foundations International. Appeals will be
evaluated using Forensic Foundations International’s customer complaint process.
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2024-Bio1 BPA

The test aimed to review the analysis, and reporting process. Thus, the interpretation and
reporting the results from images of bloodstain patterns, was the focus of this proficiency test.

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 &4
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 14 participants and all 14 participants submitted results
during this round of testing.

The participants were provided with a series of photographs and 360" scans to examine.

Images and scans were downloaded by the participants via a zip folder on the Forensic
Foundations International website.

Disclaimer:

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

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

3 NATA (2021) General Accreditation Criteria Proficiency Testing Policy

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

The approach of each participant to the examination, analysis, interpretation and developing
conclusions, and the level of detail, which was provided, varied. None of the overall conclusions
were ‘incorrect’ however participants should review their approach in comparison with the
approaches of the other participants to determine if any improvement may be achieved.

All participants undertook an appropriate examination of the ‘scene’ using the images supplied
and identified the relevant areas for further investigation. Five participants also indicated what
further testing could or should be undertaken.

Regarding the first section relating to Examination / Analysis, all participants used the provided
table of definitions to describe what and where stains were present. The answers here vary
considerably and this difference has been taken on board for future tests.

When reporting bloodstain pattern analyses it is best practice to include a list of assumptions
and limitations at the beginning of a report.

Care must be used when indicating directions such as “to the left” or “to the right”.

The inclusion of a description of the scene as found at the commencement of the examination
prior to detailing any staining and conclusions in a report is good practice so it is clear what was
present at the time of the bloodstain pattern examination.

All participants correctly opined that a likely sequence of events was that the victim was
assaulted while in bed, bled while stationary at the edge of the bed, then moved to the door
while bleeding and leaving a drip trail along with transfer stains in the form of possible foot
marks on the floor and another transfer stain on the door frame near the light switch.
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Laboratory Responses

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

The definitions table included the description of the definition sourced from the “Terms and
Definitions in Bloodstain Pattern Analysis - 2017, AAFS Standards Board’ and we asked
participants to indicate the locations of the pattern types listed in the definitions table.

Please see Appendix 1 for the Definitions table.
Examination / Analysis
Appendix 2 Definitions table containing laboratory responses

Forensic Foundations International’s comments

Despite providing definitions of the relevant terms to use to describe the bloodstain observed it
is possible that some participants are more familiar with a different set of definitions and this
may have had an effect on the responses.

There seemed to be confusion between an “accompanying drop” and “satellite stains”. Whilst it
is not easy to be sure if stains are blood in some of the photos due to the type of floor, the photo
including sticker 1 shows two small circular stains in the middle of the photo close to the two
drip stains bordering the edge of adjoining floorboards, which are typical of an “accompanying
drop”.

Altered stain — whilst it might look like a possibility there was no dilution of the staining on the
pillow near sticker 5; the appearance of the staining at sticker 16 is due to a surface effect.

Participant 49261 correctly identified the area of convergence as at a low height on the west
wall near sticker 5. Participant 70703D indicated photo B16 but was not more specific.

Participants 10108, 23536, 42884A and 70703A correctly identified the area of origin as being
close to sticker 5. Participant 42884D mentioned the area of the pillow in their response.

Bubble ring — whilst some participants noted the possible location of bubble rings the stains
observed are due to surface effects rather than the presence of air in the blood. This indicates
that caution is required when making statements about some bloodstains and blood patterns.

Cast-off pattern — whilst not actually a pattern, the stains at stickers 11, 12, 13, 14 and 15 are
the result of a cast-off mechanism.

Directionality — technically all stains exhibit some directionality, even near-circular stains
indicate a direction of approximately 90°

The pattern near sticker 4 is a drip pattern of blood dripping into blood. Participants 10108,
23536, 33585, 42884A, 42884C, 42884D, 49261, 70703A,70703B, 70703C, 96150 and 70703D
(using the photo number) correctly identified this pattern.
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Drip stains can be seen near stickers 1-3, as near circular stains on the floor and together these
form a drip trail.

An impact pattern can be seen in the vicinity of the pillow and surrounding surfaces including
the west wall and the crate.

There is a perimeter stain just above and slightly to the left of sticker 1.

Satellite stains are evident near stickers 1-4. There was quite a range of responses to this
element. Participants 10108, and 23536 named stickers 1-3, participants 33585, 42884C,
42884D, 70703B and 70703C named stickers 1-4, participants 42884A and 70703A named
stickers 2-4, participant 96150 named stickers 3 & 4 and participant 70703D named photos
B12-15

There are some small saturation stains on the pillow.

Participants 10108, 33585, 42884A, 42884D, 49261, 52414, 70703A, 70703C and 96150
correctly identified that the individual stains within the impact pattern on the pillow and the west
wall are spatter stains, as are the stains near sticker 9 on the crate and the individual stains at
stickers 11-15, even though their mechanism of formation is from a cast-off action. Only 3
participants, 49261, 70703C and 966150, included the stain at sticker 8. Given the definition of
a spatter stain the stain at sticker 8 should be included. Participant 70703D only nominated
photos rather than the sticker numbers which was not specific enough to determine what was
being indicated.

Transfer stains are present near stickers 1-3 (possible foot) and 16 near the light switch on the
door frame.

There is a possible void area near sticker 10 on the bed and also just above the skirting board
behind the pillow on the west wall.
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Analytical Results

Laboratories were requested to provide information with respect to the Analytical Results using
the specific questions..

Please see Appendix 3 Analytical Results submitted by participants .

Forensic Foundations International’s comments

When referring to locations to ensure the orientation is clear a statement should be made to
indicate whether the reference is as if it is “as used” or if it is as observed. For example, when
referring to the left side of the bed it could mean as a person is lying on the bed or it could mean
a person is observing the bed. These result in a different location being described.

Both participants 10108 and 23536 describe the assailant as being on the left (cupboard) side
of the bed when observing the bed. The “attack” occurred from the other side of the bed.

Participant 23536 correctly noted that a time estimate can be guided by the pool of blood not yet
having dried.

Participant 33585 did not mention the bottle as a possible weapon but did note that obtaining
medical information about the injuries might assist in determining if the golf club could have
been a weapon. This participant also correctly identified the location of the “assailant” with
respect to the walls but not which side of the bed.

Participant 42884A also did not mention the bottle as a possible weapon. This participant stated
that the pool of blood indicated the bleeding person stood next to the bed — the bleeding person
could have been sitting or kneeling or lying on the bed with the bleeding part hanging over the
edge so blood ended up on the floor.

Participant 42884D stated that the rolled up magazine could have been a weapon. It is unlikely
that a rolled-up magazine would cause bleeding injuries with the force needed to create the
blood patterns observed.

Participant 49261 stated that the impact pattern indicates the number of assailants. On its own,
that is not the case but they then go on to say at least one assailant would have been involved if
the injuries were not self-inflicted.
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Interpretation, Conclusions and Reported Results

Please see Appendix 4 Interpretation, Conclusions and Reported Results Analytical Results
submitted by participants .

Forensic Foundations International’s comments

When reporting bloodstain pattern analyses it is best practice to include a list of assumptions
and limitations at the beginning of a report. This is particularly important when interpretations
are being made from photos without attending the scene.

It is also good practice to indicate if directions such as “to the left” or “to the right” are relative to
the item of interest as it “is used” or as it is viewed in the scene. If not defined the wrong
location may be inferred.

The inclusion of a description of the scene as found at the commencement of the examination
prior to detailing any staining and conclusions in a report is good practice so it is clear what was
present at the time of the bloodstain pattern examination.

Participants correctly noted that an examination of potential weapons for the presence of
biological material would assist in determining if one of them had been used in the assault.

Participants 33585, 42884A, 42884C, 42884D and 96150 indicated that DNA testing may assist
interpretation.

Participant 70703C noted that obtaining a description of the injuries might assist in determining
a possible weapon. Participant 33585 also noted that obtaining information about the injuries
might assist with interpreting the bloodstaining near the pillow.

All participants correctly opined that a likely sequence of events was that the victim was
assaulted while in bed, bled while stationary at the edge of the bed, then moved to the door
while bleeding and leaving a drip trail along with transfer stains in the form of possible foot
marks on the floor and another transfer stain on the door frame near the light switch.

Participant 42884D correctly identified that apparent features, such as bubble rings, were
actually artefacts of the surfaces the blood was on.

No expiration patterns were created, and no dilution of bloodstains occurred. This indicates why
caution is needed when interpreting bloodstain patterns, especially from photos.
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APPENDIX 1

Definitions table - Terms and Definitions in Bloodstain Pattern Analysis, 2017, AAFS Standards

Board).
Definition Description
accompanying A small blood drop produced as a by-product of drop formation.
drop

altered stain

A bloodstain with characteristics that indicate a physical change has
occurred.

angle of impact

The angle (alpha), relative to the plane of a target, at which a blood drop
strikes the target.

area of
convergence

The space in two dimensions to which the directionalities of spatter stains
can be retraced to determine the location of the spatter producing event.

area of origin

The space in three dimensions to which the trajectories of spatter can be
utilized to determine the location of the spatter producing event.

backspatter A bloodstain pattern resulting from blood drops which can be produced

pattern when a projectile creates an entrance wound.

blood clot A gelatinous mass formed by a complex mechanism involving red blood
cells, fibrinogen, platelets, and other clotting factors.

bloodstain A deposit of blood on a surface.

bloodstain A grouping or distribution of bloodstains that indicates through regular or

pattern repetitive form, order, or arrangement the manner in which the pattern
was deposited.

bubble ring An outline within a bloodstain resulting from air in the blood.

cast-off pattern

A bloodstain pattern resulting from blood drops released from an object
due to its motion.

cessation pattern

A bloodstain pattern resulting from blood drops released from an object
due to its abrupt deceleration.

directionality

The characteristic of a bloodstain that indicates the direction blood was
moving at the time of deposition.

directional angle

The angle (gamma) between the long axis of a spatter stain and a defined
reference line on the target.

drip pattern

A bloodstain pattern resulting from a liquid that dripped into another liquid,
at least one of which was blood.

drip stain A bloodstain resulting from a falling drop that formed due to gravity.

drip trail A bloodstain pattern resulting from the movement of a source of drip stains
between two points.

edge A physical feature of the periphery of a bloodstain.

characteristic

expiration A bloodstain pattern resulting from blood forced by airflow out of the nose,

pattern mouth, or a wound.

flow A bloodstain resulting from the movement of a volume of blood on a

surface due to gravity or movement of the target.

forward spatter
pattern

A bloodstain pattern resulting from blood drops which can be produced
when a projectile creates an exit wound.

impact pattern

A bloodstain pattern resulting from an object striking liquid blood.

insect stain

A bloodstain resulting from insect activity.

parent stain

A bloodstain from which a satellite stain(s) originated.

2024-Biol BPA
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Definition

Description

perimeter stain

An altered stain consisting of its edge characteristics, the central area
having been partially or entirely removed.

pool

A bloodstain resulting from an accumulation of liquid blood on a surface.

projected pattern

A bloodstain pattern resulting from the ejection of blood under hydraulic
pressure, typically from a breach in the circulatory system.

satellite stain

A smaller bloodstain that originated during the formation of the parent
stain as a result of blood impacting a surface.

saturation stain

A bloodstain resulting from the accumulation of liquid blood in an
absorbent material.

serum stain

The stain resulting from the liquid portion of blood (serum) that separates
during coagulation.

spatter stain

A bloodstain resulting from an airborne blood drop created when external
force is applied to liquid blood.

splash pattern

A bloodstain pattern created from a large volume of liquid blood falling
onto a surface.

swipe A bloodstain resulting from the transfer of blood from a blood-bearing
surface onto another surface, with characteristics that indicate relative
motion between the two surfaces.

target A surface onto which blood has been deposited.

transfer stain

A bloodstain resulting from contact between a blood-bearing surface and
another surface.

void An absence of blood in an otherwise continuous bloodstain or bloodstain
pattern.
wipe An altered stain resulting from an object moving through a preexisting wet

bloodstain.
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APPENDICES 2-4

These appendices are distributed as separate documents due their size.
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APPENDIX 5

EXAMINATION REQUEST EASTERN
AND ITEM SUBMISSION AUSTRALIAN

POLICE SERVICE

OFFENCE: Assault

DATE OF OFFENCE 10" January 2024

BRIEF STATEMENT OF FACTS
On the morning of the 10" January 2024, a dog walker noticed a body lying in the
front garden of a house situated at 46 Drover Street, Broadfield. The dogwalker
approached the body and realised that the person was breathing but unconscious, so
called an ambulance.

Police subsequently attended and observed blood stains in the front bedroom. A BPA
specialist was not available so the police photographed the scene for subsequent
analysis.

ITEM SUBMITTED FOR EXAMINATION

For orientation purposes
e A 360° panoramic scan/video of the bedroom prior to examination.
e A 360° panoramic video of the bedroom indicating the location of high-resolution
photographs.
For analysis
A series of 40 photographs. A summary of the photographs (low resolution) is
attached at page 13.

The links to the panoramic videos and the high-resolution images can be downloaded
(see page 13).

Note: the images were intentionally recorded as if they were taken by non-BPA
specialists.

EXAMINATION REQUESTED

Examine and analyse the blood stains recorded in photographs taken on the 10" January
2024.
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PROFICIENCYTESTING@FORENSICFOUNDATIONS
2024-Bio1 BLOODSTAIN PATTERN ANALYSIS

MANUFACTURER'’S INFORMATION
Issued 09/08/2024

Introduction
The test was designed to replicate bloodstain patterns resulting from an assault.

Scenario provided to the participants

On the morning of the 10" of January 2024, a dog walker noticed a body lying in the front
garden of a house situated at 46 Drover Street, Broadfield. The dog walker approached the
body and realised that the person was breathing but unconscious, so they called an
ambulance.

Police subsequently attended and observed blood stains in the front bedroom. A BPA specialist
was not available so the police photographed the scene for subsequent analysis.

Aim

The program aims to assess the laboratories’ ability to recognize, classify and
interpret bloodstains and bloodstain patterns, assess their significance, and propose
mechanisms of deposition. Other scene-related information may also be considered.
The proposed mechanism(s) will then be compared with the information provided, to
determine if either/both/neither scenario is consistent with the stains and patterns
observed.

The questions asked were:
e |s a potential weapon present?

Is there any evidence to indicate the number of people who may have bled?

Is there any evidence to indicate the number of assailants?

Is there evidence of the number of blood-shedding events?

Is there any evidence as to the location of the assailant(s) at the time of the

blood-shedding?

e Can you determine where the victim was located at the time of the blood-
shedding event(s)?

e Can you provide police with any indication of when the blood-shedding may
have occurred?
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e |s there any evidence of an attempt to clean up?
e Given the victim is unconscious, what information would you give police about a
possible sequence of events?

Program design and assessment

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

Test production

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

Samples

One unit of whole blood was sourced from the Australian Red Cross Blood Service. The
blood was stored upon receipt in a temperature-monitored freezer and moved to a
temperature-monitored refrigerator to thaw prior to use.

Blood was removed from the blood bag line using a syringe and placed into labelled
EDTA vacutainers for use during the setup of the scene.

Photography

The scene was recorded using a combination of still images and 360° scans.

Still images were taken on a Canon EOS 5D MKIV camera using a 17mm-40mm lens and
processed in Capture One software. Post-production was done in Adobe Photoshop. Flash was

used for some images, but no enhancement or filters were utilized.

The 360° scans were shot on an Insta 360 camera using Matterport software and platform for
viewing.

Scene Setup
A bed was set up to look like someone was sleeping in it without furniture.

Blood was distributed in a manner to be as consistent with a real crime scene as possible.
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Scenario used for scene set-up

Images shown here are representative only and do not reflect the totality of the images used for analysis.

Applications of blunt force trauma to the head and face of the victim were replicated using a hammer to strike approximately 4ml of
liquid blood deposited on a wooden base positioned on a pillow. A total of three blows were made. The wood base was positioned
approximately where a person’s head would be and moved between blows to replicate movemnt

B16 . B30
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The application of force to liquid blood at this location created impact spatter on both the blind and the wall behind the bed. Blood
spatter was also deposited on the opposite wall and a sleeping bag on the floor.

B17 B18
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B25

B31
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A foot was intentionally placed into the blood and the person walked
out of the room.

A bloodied handprint was placed on the door frame.

B13
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A significant source of error during production was the failure to provide sufficient photographs
with sufficient detail for the participants to fully interpret the scene.

40 high resolution photographs and two 360 scans were provided to the participants.

The photographs and scans are stable and no use-by date was provided.

Expected results

The following questions were asked and an example response is provided.

1 Is a potential weapon present?
Yes, the golf club and the bottle next to the bed.
1a If yes, how might you determine if this was the weapon used?

Examine for the presence of
biological material, at the scene and
potentially in the laboratory, visually
and by using screening tests;
consider any medical information
about the wounds.

B03 - Golf club and bottle relative to the bed.

2 Is there any evidence to indicate the number of people who may have bled?
Yes.
2a If yes, how many people may have bled and what is the evidence?

At least one person has bled to
deposit the blood patterns
observed.

B08 — Bare footprint and drip trails
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3 Is there any evidence to indicate the number of assailants?
No.
3a If yes how many assailants may there have been and what is the evidence?

At least one person has inflicted the
injuries to cause the bleeding.

B15 — Drip pattern beside the bed.

4 Is there evidence of the number of blood-shedding events?
Yes.
4a If yes, how many are indicated and wrll_a_t_is the evidence?

Multiple directionalities on the wall
behind the bed suggest at least two
blows as part of an event at this
location. Several blood patterns are
present that could have originated
from the incident on the bed.

i . !“ !'.!""
B18 — Spatter pattern on the wall behind the bed
and on the pillow.

5 Is there any evidence as to the location of the assailant(s) at the time of the blood-
shedding?
Yes.

5a If yes, where was the assailant(s) located and what is the evidence?
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Blood patterns on the wall behind the

bed indicate blood shedding events

occurred in the vicinity of the pillow »

on the bed meaning the assailant/s J = —

had to be within reaching distance of
this location.

B17 — Spatter pattern on the wall
behind the bed and on the pillow.

Can you determine where the victim was located at the time of the blood-shedding
event(s)?

Yes.
6a If yes, where was the victim located and what is the evidence?

Blood patterns on the wall behind the

bed indicate blood shedding events o e sl
occurred in the vicinity of the pillow on e L R S8
the bed suggesting the victim was

likely to have been lying in the bed at

the time of the assault.

"
al

5 -

B16 — Spatter pattern found or: the.pillow.

7 Can you provide police with any indication of when the blood shedding may have

occurred?
Yes.

7a If yes, what is the time /time interval and what is the evidence?

- -
The blood had not had time to dry and i | =
flake, so within hours. g,, Pl i
It may have been dark —the transfer ff_a
stain on the architrave near the light R =
switch may suggest trying to turn the in Tl ﬂ £,
light on. Alternatively, the transfer stain = o
could have been deposited as the %ﬁ |
person might have been steadying Eflj =
themselves. % '
B40 — Cast of stain and hand print near the light
switch.
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8 Is there any evidence of an attempt to clean up?
No.

8a If yes, what is the evidence?

9 Given the victim is unconscious, what information would you give police about a
possible sequence of events?
Victim struck while in bed.
The victim sat or stood on/near the edge of the bed while bleeding onto the floor.
The source of blood (bleeding person) moved towards the door creating a drip trail.
Contact with the architrave near the light switch leaving a bloodied transfer stain.
Someone with at least one bare foot stood in blood and walked to the door.

A potential major source of error by the participants would be due to a failure to correctly
interpret the bloodstain patterns.

END OF DOCUMENT
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2024-Bio1 BPA 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

> (] > O
5 0 ) o 5 2
g’ o o ) g) o <
oo o & o Z
&» < < a A
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 detalil
5. The tests |nvoI_ved should be 0 0 0 0 0
more challenging
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http://www.forensicfoundations.com.au/feedback

Please comment briefly on the following:

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

FOUNDATIONS
INTERNATIONAL"

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 +61 (0) 411 426 656 or +61 (0) 429 966 012
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