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Executive summary 

The main area that my project focuses on is the transfer of DNA to and from items of interest in 

a criminal investigation. Particularly in relation to ‘touch’ DNA cases involving firearm offences. 

The purpose was originally to look into police officers or police staff handling of exhibits during 

a search of a premises or vehicle and the potential implication that may have on any DNA 

evidence. I was interested in police officers general forensic DNA knowledge and awareness, 

and the training, if any, they had received in this area. I wanted to see if this differed to that in 

the UK and if there were any approaches to the training received that could be brought back and 

implemented in the UK. Furthermore, I wanted to see if there were any other variables that may 

have had an impact on police officers in different countries having a different level of DNA 

awareness, such as their link with the forensic scientists in their country. On the back of this I 

was also interested in speaking to forensic scientists and their experience and opinions in relation 

to a number of matters, including any issues that they have experienced from a potential lack of 

forensic awareness by police officers, if in fact there was a lack of knowledge; also their thoughts 

on how to deal with any issues that arise and how they would interpret such DNA results. I found 

that whilst this was not the initial aim of my project, my focus then also went on to how DNA 

results in a case are generally reported back to the police in relation to ‘Source’ level or ‘Activity’ 

level reporting. To consider the impact this may have on an investigation and how the way in 

which DNA has been reported back to the police has evolved in recent years and to acknowledge 

that the issue is no longer about whom the DNA could have originated from but more how the 

DNA has been deposited onto an item. 

 

Overview of the main findings and key recommendations 

I visited Australia (Queensland and Victoria), New Zealand and Canada (Ontario). Overall my 

research showed that in each place it was felt that police officer training was not adequate and 

therefore police officers were lacking knowledge regarding forensic DNA evidence. However, 

what I learnt from my visits was that the outcome of my research should not be to insist on more 

training in this area whilst police officers are conducting their initial recruitment training but 

rather to provide more of a ‘Lessons Learnt’ approach which essentially provides feedback on 

cases where DNA transfer has become an important issue. Everyone I spoke to was in agreement 

that this was the correct approach to take and some of the places I visited already had this 

implemented to a greater or lessor degree and in varying formats. 

Given this I will be recommending a ‘Lessons Learnt’ approach at the company that I work for 

and present this at police stations across England and Wales. A formal format and procedure for 

how this would take place would be required to ensure that it is followed and in what 

circumstances it should be applied. I will also be recommending that this approach is taken by 

all forensic scientists in England and Wales, and I seek to encourage this by discussing this at 

forensic conferences nationally and internationally. 

 

In relation to how DNA evidence is reported back to the police, I found that actually in England 

and Wales we are a lot further forward than in the places I visited in ensuring that DNA is reported 

at activity level wherever possible and at the earliest opportunity (i.e. when the very first DNA 

results are reported to the police). This is to try and ensure that DNA results are not misinterpreted 
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in terms of what they mean in the context of the case. However, one of the reasons that the other 

countries appear to be not persuing this line of reporting at the moment is because they have taken 

a more cautious approach and want to make sure they have all the data in place from research 

they have conducted themselves to avoid too much subjective interpretation being conducted.  As 

such at my company I will also be looking into gathering data to ensure our activity level 

reporting will not be overly influenced by a more subjective approach and that there will be more 

data gathered to back up any such evaluations. I have put a proposal forward to work with an 

MRes student to conduct some of this research. The results of which will not only be available 

internal in my company but also become a published paper so that everyone can have access to 

this data. 

 

My recommendations are that every forensic company should be putting resources towards 

researching DNA transfer in differing scenarios, to build a database that can be used in activity 

reporting. This should be available for everyone to use on a global scale and not just within the 

company/institute or country that the research was conducted in. Furthermore, all forensic 

scientists should be reporting at activity level (at the most appropriate level for that particular 

result/finding) wherever possible including interim initial reports. We should never allow anyone 

in the criminal justice system (police officers/solicitors/barristers/juries etc) to come to their own 

conclusions as to what DNA evidence means in the context of the case. 

 

I will be presenting these findings at forensic and police conferences to disseminate what I have 

found and promote this approach in relation to training and forensic reporting to all forensic 

scientists in England and Wales, and internationally. I am also currently working with other 

fellows of the Winston Churchill Memorial Trust that work in the forensic field to disseminate 

all of our findings at conferences, including at their places of work. These individuals are in 

academia therefore this will promote activity level reporting to lecturers and therefore students 

before they enter into the forensic profession, thus assisting in moving away from this being a 

novel approach to reporting DNA evidence and turning it into what is expected and the norm. 

 

Introduction  

Main aim of the project 

My project looking into police officers training was twofold; one to ensure that police officers 

protect themselves as much as possible by not putting themselves into situations whereby they 

may have inadvertently had a detrimental effect on the DNA evidence in a case but secondly to 

ensure that they understand that there may also be ‘innocent’ ways by which DNA can transfer 

to an item and not always to assume that if an individual’s DNA appeared to be on an item, that 

they have definitely handled it. It is often in my experience that the defence team don’t reveal 

that they will be putting forward the notion that secondary transfer was the mechanism by which 

the DNA was deposited onto an item until the case is in court so the police need to be prepared 

that this may come up as a defence and truly understand the DNA findings they have in their case. 

Furthermore, it may even be that the defence do not realise this is a possibility and therefore there 

is a potential miscarriage of justice if the only mechanism of transfer considered by both the 
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defence or prosecution teams is that the DNA must have transferred as a result of direct 

transfer/handling of an item. 

 

Breakdown of the project 

The main focus of this project is to look into Forensic DNA evidence and police officers 

awareness regarding this type of forensic evidence. This was separated into the following areas; 

• Police officers training and general awareness of DNA evidence 

• Their handling of evidence at crime scenes 

• The potential impact this can have on DNA evidence 

• How Forensic Scientists report DNA evidence to the police/CPS 

• How the reporting of DNA evidence has evolved, and continues to evolve as technology 

and individuals understanding of DNA evidence changes. 

The overall focus of this project is how DNA is transferred and in particular ‘touch’ DNA. I 

therefore would like to start off by discussing what is meant by DNA and how forensic DNA 

profiling works across all forensic communities globally and then to explain what is meant by 

touch DNA and DNA transfer in general. 

 

What is DNA? 

DNA is found in almost all cells in the human body, and can be found in body fluids such as 

blood, saliva, semen, urine, faeces, hair and also what we refer to as ‘touch’ DNA. A more 

detailed explanation of DNA can be found in the glossary section at the back of this report. Touch 

DNA in essence refers to DNA found in skin cells although there is support to show that DNA 

can also be derived from sweat. Therefore, DNA can be obtained from small quantities of skin 

cells/sweat deposited after an individual has touched an object or surface, or from a garment that 

an individual has been wearing. Advances in DNA technology in recent years have allowed for 

smaller and smaller amounts of DNA to be detected. Touch DNA was first used in the UK in 

1999 (Samuel Nunn paper). In the UK touch DNA is used routinely in a number of offence types 

such as burglaries, drugs possession/supply, firearm possession/trafficking, assault, murder, 

sexual assaults etc. Examples for each of the above are as follows; 

• Burglary – If a hammer was used to enter a premises and left at the scene then it is possible 

that the handler of the hammer will have deposited DNA onto it. 

• Drugs possession/supply – The DNA from the main handler or supplier of drugs may be 

detected on the packaging.  

• Firearm possession/trafficking – If an individual has handled a firearm then it is possible 

to target certain areas of the firearm to assist in identifying a potential handler of it (i.e. 

the hand grips, trigger etc.). 

• Assault/murder cases – An offender that has used a weapon to murder an individual such 

as a knife may deposit their DNA onto the handle of the knife 

• Sexual assaults – If an individual has sexually assaulted an individual which included 

them pulling an individual’s underwear down then it may be possible to detect the 

offender’s DNA on the underwear where they have come into contact with them. 
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The Transfer of DNA 

It should be noted that whether or not DNA is deposited onto an item is dependent upon a number 

of factors and also it is important to note that it is possible to handle an item and not leave 

sufficient DNA behind to be detected. Whether or not ‘touch’ DNA is detected on an item is 

dependent on a number of factors which include, but are not limited to, the following; the duration 

of the contact, the texture of the surface upon which the DNA is being deposited onto, an 

individual’s shedder status (an individual’s potential to shed DNA), and whether they are wearing 

gloves etc. Furthermore, important factors to consider are that with touch DNA mixtures of DNA 

are often obtained, that is DNA from more than one individual. Therefore, it is not possible to 

determine if an individual was the last person to have touched an item or when they may have 

touched it. DNA can persist indefinitely on an item depending on its storage, exposure to the 

environment etc therefore it is not possible to state how long ago DNA was deposited onto an 

item.  

Another aspect to consider when it comes to touch DNA is DNA that has been transferred by 

indirect or secondary transfer. I shall refer to this type of transfer as secondary transfer for the 

purposes of this report. Please note that this is a factor that should also be considered for body 

fluids but with respect to body fluids this type of transfer occurs much more readily when the 

body fluid is wet rather than dry. For the most part of this report I shall be referring to secondary 

transfer of touch DNA. 

 

Example of secondary transfer; if I shake someone’s hand and that individual goes to pick up a 

pen then my DNA could transfer onto their hand, and subsequently from their hand onto the pen 

without me having ever touched the pen. Although it is acknowledged that secondary transfer of 

DNA can occur, it is not inevitable that it will or that if it does sufficient DNA will be transferred 

to produce a DNA profile. It is possible to have some opinion on whether or not an individual’s 

DNA profile on an item is as a result of secondary transfer by the strength/level of the DNA 

observed. For example, if the contributor is the major portion of DNA obtained then one might 

consider that this finding is more likely as a result of direct transfer than of secondary transfer, 

however this is not always the case. Furthermore, along with the strength/level of a DNA profile 

other factors need to be considered on a case by case basis. In addition to the factors mentioned 

above that will impact whether touch DNA transfer may occur or not, the scientist must in turn 

take into account the case circumstances when drawing a conclusion about this. The case 

circumstances they must consider include; 

• If there is a transfer mechanism possible for secondary transfer of DNA to take place 

• the amount of DNA that is expected to have transferred given the originating source of 

the DNA and the intermediate surface that is stated to have allowed the DNA to transfer 

onto the item of interest 

• the duration and type of contact of each transfer step itself (i.e. did they shake hands 

briefly or just a ‘fist bump’ or were the two individuals have a prolonged hug).  

• The length of time in-between each transfer step (i.e. after they shock hands, the 

intermediary individual immediately picked up his pen or it was five hours later he picked 

up his pen).  

• Then in turn consideration is required regarding what actions may occur between each 

transfer step that may mean the loss of the DNA from the intermediary surface (i.e. did 
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the intermediary individual wash his hands, touch a lot of other surfaces before touching 

his pen etc).   

All of the above needs to be considered before casting any opinion as to whether or not the DNA 

could have been as a result of secondary transfer. As such it is not appropriate to just make an 

assumption that an individual’s DNA profile has been deposited as a result of direct handling of 

an object without consideration at all of secondary transfer but also it is not appropriate to just 

write a DNA result off by stating that secondary transfer is equally likely without considering all 

of the above factors.  

How DNA results are evaluated and reported to reflect the above is a big issue at the moment in 

the forensic community worldwide. As stated before quite often the question is no longer about 

from whom the DNA could have originated from but how it was deposited onto the item in 

question. Therefore part of what this project looks into is how DNA findings are reported to the 

police. However, this was not the main focus originally of this project.  

 

The Forensic Science System in England and Wales 

I wanted to look into Police Officers training, but also other factors such as how the forensic 

science system works in different countries i.e. are they part of the Public Sector, Private Sector, 

part of the actual police force etc. and also any other variables that come up naturally throughout 

my research that I hadn’t considered before but may have an impact on police officers awareness 

of DNA evidence. To give context to this I need to outlie how the system currently works in the 

England and Wales (please note that Scotland have their own system which is different to 

England and Wales. For the purposes of the report I shall be purely referring to England and 

Wales as this is where I work and am most familiar with for comparison purposes). 

 

In the England and Wales the forensic science system has changed in recent times and is likely 

to change again in the future, although possibly to lesser degrees. Currently in England and Wales 

Forensic Scientists work for private forensic companies which are completely independent from 

the police or the government. There are three main Forensic companies in England and Wales 

(with a few smaller ones who deal mainly with defence requests and private, non-criminal cases). 

They will tender out for different police contracts and between them they will cover the whole of 

England and Wales. This can sometimes mean that a company may not work for the police force 

in which they are geographically located themselves. These police contracts can come up for 

tender every 4-5 years although one of the most recent contracts to go for tender was for a 10 

year period. This means that at the end of each tender a particular police force may have to learn 

to work with a completely different forensic company.  Up until 2012 the majority of forensic 

science work was conducted by the Forensic Science Service (FSS) which was a government 

owned company and in London for example was based in the same building as the police 

themselves. Therefore with the system now being entirely private there has been a significant 

change in how forensics is conducted in England and Wales in recent times. It should be noted 

that this does not apply to all forensic disciplines such as fingerprints and basic footwear evidence 

which to an extent are conducted within the police. Also some have come full circle with police 

forces now examining some items in-house for body fluids such as blood and only if blood found, 

then submitting the item to the private forensic company to sample for DNA profiling.  
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Another note of interest here is how private companies deal with police submissions of DNA 

evidence. The police forces in England and Wales have what is known as Forensic Submissions 

Units who decide what work gets sent to forensic companies, partly to ensure work is worthwhile 

conducting and will actually assist in the case and also to keep an eye on the police budget spent 

on forensic work. They also assist in organizing what order forensic work gets conducted in and 

can answer basic queries from police officers. However, forensic submissions staff will go to the 

forensic scientists at private companies for more complex questions and advice on possible 

forensic work on a case. 

 

I would also like to explain the different roles of forensic scientists at forensic companies. Firstly 

there are examiners who examine items for body fluids and take DNA samples, then there are 

DNA analysts who conduct the DNA profiling, and then the Reporting Scientist who at the 

beginning of the case will determine what work is necessary and set instructions for the examiner 

on how to examine the items and then at the end analyse the DNA results and report them to the 

police. The Reporting Scientist will take overall responsibility for the forensic work in the case 

and present the findings at court. Therefore it’s the Reporting Scientists who will referred to 

mostly in this report. 

 

Police officers handling of DNA evidence and examples of issues seen in the UK 

What prompted this project in the first place were some case examples that had come to my 

attention from the work that I do as a forensic scientist. The main example was with firearm cases 

such as possession whereby the DNA evidence was the main crux of the prosecution’s case. A 

‘classic’ firearm possession case is whereby police search a house or a car maybe as part of a 

drugs or firearms offence or as part of another investigation and then come across a firearm in an 

area of the house or car. There may be a number of individuals who live in the house or were in 

the car or have access to the car who state that they know nothing about the firearm and have 

never seen it before. As such we are asked to conduct DNA profiling on the firearm to determine 

if there is any DNA that could have originated from a particular person of interest. If a DNA 

profile is obtained that could have originated from that individual then one possibility is that 

he/she may have handled the firearm. However as forensic scientists we know that we need to 

consider secondary transfer as a possibility for how that DNA has been transferred onto the 

firearm and therefore we need to consider all the factors affecting DNA transfer mentioned earlier. 

Coming back to what prompted my project though is then also considering how any police 

officers/staff handle the firearm when initially found. We have seen examples whereby the 

firearm is placed onto a suspect’s bed which we would expect the suspects DNA to be present in 

high levels if the bedding is not fresh on, and to an extent even if the bedding is fresh on. We also 

have seen examples whereby the police officers may be touching items in a suspect’s bedroom 

that we would expect to have high levels of the suspects DNA on and then directly handle the 

firearm they have subsequently found in the loft without considering changing their gloves. These 

types of scenarios create big issues for Forensic Scientists and then may lead us to state that we 

therefore can no longer say how the DNA was transferred to the firearm, whether it was on their 

originally or transferred onto it by the actions of the police officers. A big issue is that we may 

not get all of this information to know this is what’s happened which can be dangerous.  

The forensic scientist needs to obtain as much information as possible to allow them to fully 

evaluate the findings in relation to the two following scenarios; 
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• DNA has transferred by the individual handling the firearm 

• The individual has not handled it and the DNA has transferred by other means 

This is referred to as a Bayesian approach which allows the scientist to provide a level of support 

as to which scenario in more likely. The levels of support range from neutral/inconclusive (unable 

to determine which scenario is more likely for how the DNA has transferred), limited, moderate, 

moderately strong, strong, very strong and extremely strong support for one version over the 

other. It may be extremely strong support for the prosecution hypothesis, that the DNA has 

transferred by the individual having handled the firearm to extremely strong support for the 

defence, that the individual has not handled it and transferred by other means.  

Sometimes there is no account from the suspect (e.g. they provide a no comment interview) and 

therefore a full evaluation of the findings cannot be conducted, in which case a forensic scientist 

might state that ‘one possible explanation for the findings is that the suspect has handled the 

firearm but there may be other explanations for this finding and if an account from the suspect 

was provided then this could be evaluated accordingly’. This is still acknowledging the activity 

of the possible DNA transfer but in a limited fashion. 

Therefore, just to re-iterate there are three levels that DNA evidence can be reported; 

• Source: - Whereby just whom the DNA could have originated from is evaluated 

• Activity: - Discuss ways in which in general the DNA could have transferred 

• Full Bayesian activity evaluation: - As discussed above when all the information is 

available to evaluate the prosecution and defence scenarios in terms of how the DNA 

could have transferred and determine a likelihood for which scenario is more likely. 

I mention it here because this becomes an area of focus of this project that I discuss with the 

police forces/forensic companies in the different countries. 

The Police officers handling of an exhibit can clearly have a big impact on this. I have been to 

court where the Police Officers who attended the scene and were involved in the search were all 

asked to give evidence, along with the CSIs (Crime Scene Investigators) who subsequently 

attended the scene which included the photographer. All were asked to give evidence to discuss 

their involvement at the scene paying particular attention to items they handled during the finding 

of the firearm, including the order in which they were handled, the documentation/photographing 

of the firearm and the seizure of it. The forensic scientist without knowing any of the evidence 

provided by the police officers/police staff was subsequently asked about secondary transfer and 

a number of scenarios were put to them regarding their expectations of DNA transferring in each 

scenario. This was an example of a defence barrister who clearly had some knowledge of 

secondary transfer and rightly so questioned if there was any innocent way that the DNA from 

his client may have transferred to the firearm. It goes without saying that the police officers 

handling of items can have a big impact in a case like this that relied heavily on the DNA evidence. 

I have also observed on TV programmes/documentaries situations where a police officer has 

seized an item and placed it on the floor or desk in the police station which poses contamination 

issues in itself and also examples of potentially transferring a suspect’s DNA on the item of 

interest inadvertently. One example being where the police detained an individual who was 

running away from them, along with his friends. He was the only one caught and a bag he was 

carrying had a firearm within it. The defendant said that the bag was just passed to him by one of 

his friends just as they were fleeing from the police but that he had no idea that the firearm was 

in it. Obviously a jury would have to decide if they believed that to be a possibility but DNA 
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evidence may be one way to assist them with this decision. However the police officer in the 

programme proceeded to take the firearm out of the bag, place the bag on the floor of the office 

and then place the firearm on top of the bag so as to stop it touching the floor. The police officer 

failed to realize that the defendant’s DNA would likely be present on the outside of the bag by 

his own admission as he was caught carrying it and therefore his DNA may transfer to the firearm 

by the actions of the police officer himself.  

Another example, more famous this time, where secondary transfer became a big issue in a case 

in the Meredith Kercher/Amanda Knox case. To very briefly go over the circumstances of this 

case, Meredith Kercher was a British student studying in Italy and one of her housemates was an 

American by the name of Amanda Knox. Meredith was found to have been raped and murdered 

in her bedroom. The week before this Amanda Knox had started dating an Italian student by the 

name of Raffaele Sollecito. An individual by the name of Rudy Guede was found guilty of her 

murder however the police prosecuted Amanda Knox and Raffaele Sollecito also of her murder 

saying that it was a sex game gone wrong between all four of them. The only bit of forensic 

evidence against Raffaele was some DNA attributable to him on Meredith Kerchers broken bra 

clasp found by her body. In 2009 both Sollecito and Knox were found guilty of murder but there 

was an appeal and a subsequent re-trial. One of the main points of focus for the re-trial was 

surrounding the DNA evidence on the bra clasp which included independent experts reviewing 

the evidence with an expert testifying that essentially the DNA evidence on the bra clasp was 

‘contaminated’. Having done some reading myself into this matter it appears that the issue was 

that Sollecito had previously been in the house and therefore his DNA would be generally present 

there. Body camera footage then showed the bra clasp, which was not recovered for some time 

after (itself an issue for criticism), being handled by a number of CSIs one of whom then 

proceeded to drop it on the floor. As far as I can tell this was the basis for the independent experts 

review that secondary transfer was a possibility and therefore stating it was not possible to 

determine how the DNA had transferred to the bra clasp and that it could have transferred there 

innocently. Whilst theoretically this is possible, I personally would require to know the exact 

source of Sollecito’s DNA to allow such transfer to occur. Just to say that it may be generally in 

the house, in my opinion, does not mean that it is likely to be on the floor in Meredith’s bedroom. 

However, without knowing all of the details in the case, and not having seen the DNA evidence 

itself (the EPGs/raw data produced) I cannot comment or evaluate the DNA evidence in this 

particular case fully. My point being that if proper protocols are not followed then this can open 

up the DNA evidence to scrutiny which in this particular case allowed for a re-trial and may in 

part be the reason for the subsequent acquittal of Amanda Knox and Raffaele Sollecito. 

 

Given the example I mentioned before I am going to focus on transfer of DNA onto firearms for 

the project. I would therefore quickly like to explain how a firearm submission generally works 

in England and Wales.  Initially the firearm will be made safe by the police and then sent directly 

to the private forensic science company. At the forensic company they may decide to get a firearm 

expert from another forensic company to come in and make it safe again there. Then DNA swabs 

will be taken, at that point it will go to the firearm expert company for classification and anything 

else they need to do, and then the firearm will go back to the police force for fingerprint 

examination. As such this is quite a slow and logistically challenging approach. I mention this 

here because this is something I look into at each of the police forces/forensic companies that I 

visit as part of this project. 
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Countries chosen for the project 

The countries that I chose to visit are Australia, New Zealand and Canada. I found it very difficult 

when deciding which countries would be most beneficial to visit as essentially I had to ask myself 

which countries in the world would have the best approach to training police officers, have the 

money/resources to spend on that training and have a close link between Forensic Scientists and 

Police Officers. The truth being that I didn’t really have the answer to those questions and I am 

not sure if anyone else would know the answer for sure either. However, I decided that given that 

I was potentially looking to observe training, read training manuals etc. that English speaking 

countries would be the easiest option (whilst I was aware that the fellowship would offer to pay 

for translators if required). But this was only a small part of my decision making. New Zealand 

and Australia jumped out at me because I knew that New Zealand had started to advertise using 

virtual reality at their Forensic Laboratory (ESR –  the Institute of Environmental Science and 

Research) and ESR had also produced STRmix which is a DNA statistical software programme 

that has taken off all over the world but especially in the UK. This software programme allows 

the interpretation of complex mixed DNA profiles and in some way has led to more discussions 

now being required on how DNA has transferred since this programme has assisted with 

answering the source level question of whether or not an individual’s DNA is present on an item 

in the first place. I was very keen to visit Australia given that one person I particularly wanted to 

visit was Roland van Oorschot, who has produced numerous research papers on DNA transfer. 

Canada I chose because Canada is somewhat considered by some people I spoke to as having the 

resources in place to ensure time is spent on training when you compared their possible 

expenditure vs. their population. Furthermore, one aspect that I wanted to consider was how the 

Forensic Science system, in terms of the relationship between the Forensic Scientists and the 

police officers differed between these countries and England and Wales to see if this had an 

impact. What was therefore interesting about these countries is that not only did this differ to 

England and Wales but it differed between themselves, and even between the two states in 

Australia that I visited. Therefore, I gained invaluable insight into how different systems could 

work which I will discuss in the main body of this report. 

 

Bringing findings back to the UK 

Initially I was hoping to bring back approaches in police officers training however, my findings 

made me adapt my original aims and subsequently my project has focused on how Forensic 

Scientists report DNA profiling and how best we as Forensic Scientists can ensure DNA evidence 

is reported in an appropriate manner and level that allows anyone reading them to understand 

fully what it means in relation to a case and that this is not misinterpreted to the best of our 

abilities. 
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Places visited and how the forensic science 

system works in these countries 

New Zealand 

ESR – Porirua, Wellington, NZ 

 
ESR building in Porirua, Wellington 

 
View from the train station at Porirua 

 

I visited ESR on the 27th September 2019 and my visit there was coordinated by Stephen Cordiner 

who is the manager of the site in Porirua. 

 

Background about ESR and how the forensic science system works in New Zealand 
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The following is an exert taken from ESR’s website; 

ESR (the Institute of Environmental Science and Research) is New Zealand’s Crown Research 

Institute that specializes in science relating to people and communities. It’s our science that helps 

safeguard people’s health, protect food-based economies, improve the safety of freshwater and 

groundwater resources, and contributes expert forensic science to justice systems.  

 

Whilst ESR is therefore technically Government owned, it acts independently of the police and 

is seen as a separate entity as if it were a private company. However, it is the only real choice of 

forensic science company that the police have to work with and therefore there is not the choice 

of forensic science providers that the polices forces in England and Wales have. Furthermore, as 

stated above forensic science is only a small part of what ESR do. 

 

ESR have three sites, Wellington, Auckland and Christchurch, with Auckland being their main 

site and the majority of the forensic science work being conducted there. The sites in Wellington 

and Christchurch are what they refer to as Service Centres. These act as bases for their scene 

work. Auckland covers the top half of the North Island, Wellington covers the bottom half of the 

North Island and Chirstchurch covers the whole of the South Island (note that the North Island 

has a much greater population than the South Island). No DNA profiling work is conducted at 

these service centres as this is all conducted at the Auckland site but their main focus is on Blood 

Pattern analysis at scenes, footwear at scenes and also back at the laboratory they conduct further 

footwear analysis and body fluid examinations. Just as back in England and Wales they have 

separate laboratories for suspect, victim and scenes and their anti-contamination procedures 

seemed similar with just a few small differences.  

Overall it appeared from the conversations I had that they appear to attend more scenes as either 

blood pattern experts or footwear experts than we may typically do in England and Wales and 

therefore on the back of this they may have greater interaction with police officers. 

 

Royal New Zealand Police College (RNZPC) – near 

Porirua, Wellington 

I visited the Royal New Zealand Police College on the 26th September 2019. Here I was met with 

Julian Atkins and Rachel Nickerson.  
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Front entrance to the police college 

 

View of the police college from across the lake 

 

About the Police College 

Julian Atkins is a National Fingerprint Training Officer at the Police College and has worked 

there for 17 years.  Rachel Nickerson is a SOCO (Scene Of Crime Officers) Trainer at the Police 

College. 

Both are deemed as Police Staff and not Police Officers which is the same as in England and 

Wales. 

The RNZPC is the central training institution for police recruits and police officers in New 

Zealand. It is located in Papakowhai, near Porirua therefore close to one of ESR’s sites. 

Recruits at the college undergo a 16 week training course. There are 6 intakes of recruits each 

year which can consist of 40,60 or 80 recruits each. According to their website, trainees are taught 

a variety of skills relating to police vehicle use, firearms use, forensic techniques (to be discussed 

later), negotiation and cultural awareness. Successful graduates then become probationary 

constables for a period of two years. 
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One of the main differences that I have learnt between how the police and the forensic scientists 

work in New Zealand compared to in England and Wales is that there is no Forensic Submissions 

team at the police forces like we have in England and Wales. Therefore, it is purely up to the 

police officers themselves to work out the sequence of how the forensic evidence should be 

carried out based on their knowledge and understanding (i.e. firearm examination involving DNA 

evidence, fingerprinting, Gun Shot Residue, Classification etc.). It would be up to the police 

officer to determine which forensic examination would take priority and in what order. 

 

Australia 

Victoria Police - Melbourne, Victoria, Australia 

I visited on the 1st October 2019 with my main point of contact being Roland van Oorschot 

however there were many people from the varying departments who assisted me and showed me 

around on my visit. These included; 

Inspector Wayne Martin 

Ben Goodwin 

Renato Salemi 

Scott Azzopardi 

Dr Mariya Goray 

 
View of Melbourne from the pier           Sign post for the Forensic Services Centre on Forensic Drive! 

 

How the forensic science system works in Victoria, Australia 

Each state in Australia has a different system regarding how its Forensic Science provision works 

with the police. 
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Victoria Forensic Services Centre is part of the police and therefore is completely state run. They 

conduct all of their own forensic examinations and DNA profiling processes, and have Forensic 

Science Reporters as part of this system. As such the police do not outsource any of their main 

forensic disciplines. 

 

Queensland Police Department – Brisbane 

I visited Queensland Police Department, 200 Roma Street, Brisbane on the 8th October 2019. 

There I met with Letitia Everist and Rechelle Cook. 

 

Queensland Police Headquarters – Brisbane  South Bank - Brisbane 

 

Rechelle trains volume crime SOCO’s whilst Letitia trains major crime CSI’s (senior 

investigators). The difference between the two is that major crime CSI’s will conduct Blood 

Pattern Analysis (BPA) and by this they mean classification – morphology, and are starting to 

train in conducting BPA interpretation/reconstruction too. Reconstruction is what in England and 

Wales we would mean to be BPA interpretation, considering differing scenarios for how the 

blood may have been deposited.  

There are 300 SOCO’s across the whole of Queensland but a lot less major crime CSI’s. These 

major crime CSI’s are based around five main sites so if there is a major crime then they will 

have to travel long distances to attend the crime scene. The SOCO’s then have to do the initial 

preservation and decision making.  

Queensland Police examine the majority of items in their own police laboratory at the HQ.  Any 

volume crime items they try to take DNA samples from at the scene to minimize handling and 

therefore possible risk of contamination.  
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Much of the Forensics is conducted in house by the police, in terms of biology examinations, 

with the exception of saliva testing and DNA profiling which is conducted by Queensland Health 

who are a government owned company but are separate to the Police. The majority of the biology 

examinations all used to be conducted out of house but they changed to moving most of it in 

house due to large backlogs of cases at Queensland Health (the separate independent body) and 

therefore long turnaround times. Moving these examinations in house has cut this down 

drastically. 

I did not manage to meet anyone from anyone at Queensland Health during my time in Australia 

but once I returned home I was able to get in contact with Cathie Allen who is a managing 

scientist there and she assisted by answering questions in relation to this project. 

 

Canada - Ontario 

Ontario Police College 

Hacienda Road, Aylmer, Ontario. 

I met with Rob Rigole, Forensic Identification Officers (FIOs) trainer on the 5th December 2019 

 

 

Centre of Forensic Sciences (CFS) – Toronto 

I met with James Currie, Assistant Section Head – Biology, on the 10th December 2019. 
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Toronto 

The Police have SOCO’s (Scene of Crime Officers) who are police officers who take on SOCO 

duties and mainly deal with volume crime cases. Above this they have FIO’s (Forensic 

Identification Officers) who are equivalent to Englands and Wales CSI’s.  

There is only one forensic provider for Ontario and that is the Centre of Forensic Sciences (CFS) 

and this is part of the government of Ontario Ministry of Solicitor General public safety division 

but is separate to the police. There are a couple of other places in that Ontario Police can go to 

that conduct private Forensic Science services however this is mainly only to use specialist DNA 

techniques such as Ancestry DNA analysis.  

Most volume crime items are fingerprinted and swabbed at the police force by SOCOs/FIOs and 

then just the swabs submitted to CFS. This is also the same for some simple major crime items, 

but generally the police laboratories would speak to a scientist at CFS before commencing with 

the examination of any major crime items. The smaller police stations where there are no FIOs 

have no laboratory areas, therefore SOCO’s are encouraged to swab items at the scene if possible. 

CFS used to be called out to scenes of crimes for Blood Pattern Analysis but they didn’t always 

attend so now the FIOs do this themselves.  

SOCO have two weeks training. FIOs have 9.5 weeks of training. FIOs are all Police Officers 

who have then applied to take on this new role, and usually they are Police Officers with a lot of 

experience. They are unlikely to have any science background. They struggle to get many police 

officers to take on this role though so offer a 6% pay rise to do it. This is different in other 

provinces and municipals, in that some are now training civilian SOCOs rather than using 

experienced police officers. The issue with this is that they are paid a lot less than police officers 

SOCOs even though they are doing the same job which makes it difficult having the two different 

systems currently running side by side. 

 

If there was a search of a property SOCOs would very likely come out and make sure that they 

were the ones seizing/packaging any exhibits. They work throughout the night for the majority 

of Ontario. In some areas FIOs are not on shift between 2am – 6am and therefore SOCOs might 

deal with major crime incidents in this time. 
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Generally it was felt that SOCOs/FIOs in the Police have a good relationship with CFS because 

they are generally the only forensic company that they work with.  

 

Findings 

I will provide a breakdown of the main topics discussed in each place visited which covers the 

overall objective of this project.   

The main topics of interest discussed were as follows; 

• What Forensic Science training is provided to the local police force 

• Whether they know of any particular issues that have arisen potentially from a lack of 

DNA awareness on the polices part 

• Any opinions and thoughts the people that I am interviewing had on this matter or ideas 

on how to improve it 

Then more specifically and slightly away from the original purpose of the project I discussed the 

following; 

• How do they report their findings to the police? 

• Any future developments/plans in place for how DNA findings are reported 

• What are their protocols specifically in relation to firearm cases? (i.e.; what type of 

offences do they conduct DNA profiling on firearms and how do they conduct their 

firearm examinations. 

 

What Forensic Science training is provided to the local police force 

New Zealand  

Essentially the Forensic Scientists at ESR do not get involved in any general training for police 

recruits. ESR will provide basic Forensic training for those training to become SOCO’s and they 

will also become involved in Detective training but not with the initial 16 week police recruit 

training. I understand that there is a forensic aspect to the police recruit training but this is only 

for a couple of hours and occurs in around week five of the course, therefore is likely to get lost 

in the main body of all the other aspects of policing that the police officers are learning. The 

Forensic aspect of the detective training leads detectives through the collection of evidence 

around and on the body whilst the body is in situ. This has been streamlined a lot in recent years 

as the Police have specified that this is what they are most interested in. There are other more 

specialist training courses also provided by ESR but maybe what appears to be lacking is any 

training during the initial police recruit training and therefore a gap in knowledge for those that 

may be handling items during a police raid/search.  The training courses that ESR do conduct 

with New Zealand Police are as follows; 
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With the detective course covering the following; 

 

 

The detective course does seem to cover a fairly detailed scope of forensic science, which 

includes what appears to be a lot of scene examination and there is a section on DNA for one 

hour however I am not sure whether or not this covers the issue of DNA transfer. The police 

college stated that the main aim of this training is to ensure detectives know the forensic services 

available to them and generally how to protect themselves from contamination.  

As stated before my concern is then really with the knowledge that the first responders may have 

and the potential implications this lack of knowledge may have in particular situations. That being 

ESR Forensic Science Training with NZ Police

Police Training :
• Detective development Course  
• Scene of Crime Officers (SOCOs) Foundation Course
• Scene of Crime Officers (SOCOs) Advanced Course
• Child Sexual Assault Courses
• Adult Sexual Assault Courses
• General Duties Courses
• ESR Refresher Training
• Luminol photography

NZ Police Course- ESR contributes to Forensic Aspects particularly Crime Scene
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said if the detectives do have this knowledge then this may well be passed onto those they are in 

charge of during such raids/searches as I understand from my time at the Police college that there 

will be a forensic strategy meeting before such a raid/search is conducted. The enthesis then goes 

back to how much knowledge does the detective have. At the police college they seemed 

concerned that it may not be as much as may be required for such situation potentially involving 

DNA evidence. Furthermore, if a search warrant is required then the forensic aspect of such a 

search may not be their top priority at the scene. 

 

Refresher training was also discussed and there is no refresher training for constables. Some 

constables train to cover SOCO’s when SOCO’s are on annual leave, mainly in areas where there 

are not many SOCO’s in the first place (smaller communities). These are known as releavers. 

There are potential issues with this though as it was not known if they keep up their competencies 

and therefore keep current with changes or developments in forensic science. The training for 

releavers will be only four weeks which is significantly less than SOCO training for full time 

SOCO’s. Furthermore, the constable will have a police line manager and a SOCO manager too 

and it’s up to those managers to make sure they feel that the releaver is still competent, however 

there is nothing in place to ensure this is done.  

 

Approaches to training 

At the police college they said that they are trying to move away from PowerPoint presentations. 

They prefer to physically set up scenes, and move onto a ‘Lessons Learnt’ based style of learning. 

The Lessons Learnt sessions are designed to allow individuals to be open about mistakes and 

show examples of issues/mistakes. The thought being that individuals will pay more attention to 

this and learn more from real life examples as opposed to theory based learning which they may 

not take on board in the same way. When people really see how these issues can impact a case 

they take much more notice of this.  

SOCO’s and Police have access to an online checkpoint where police can decide amongst 

themselves how to deal with a particular exhibit in terms of what forensic services to use and in 

what order but they are encouraged to confirm this with experts. There was some material online 

(and also in hard copy) which was previously used as a Good Practice guide however it was 

deemed to be extremely wordy which is now the reason why an online checkpoint has been set 

up which is a lot less wordy and easier to follow when they just want quick advice. This therefore 

makes it a lot more likely that it will be used. ESR are assisting with the creation of this 

checkpoint to ensure there is a Scientists input on it therefore it is a joint collaboration. This 

seems similar to what I have seen already on the Royal Canadian Mounted Police (RCMP) 

website which I will refer to later. Furthermore, the original Good Practice Guide that ESR had 

on their website proved too expensive to run whereas the checkpoint will be on the police forces 

own website. The checkpoint will also be made into an App so easy to access when mobile. 

 

Victoria Police, Australia 

All police officers receive contamination training, there is a training module for police officers 

and civilians and there is an online training module that every police officer has to complete just 
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after recruitment training. They said that generally though you shouldn’t see police officers 

handling items. At Victoria Forensic Services Centre they have oversight of the detective training, 

which includes training in contamination.  

The quality manager stated that there is a new training program which is on three levels 

depending on who it is being given to. The type of individuals being offered this (which then 

determines which level of training is required) are Forensic Operational staff, CSI’s and 

detectives. Forensic Ops staff get the least as they should know a lot already and this just includes 

a self-assessment with multiple choice questions. The police have an online training course E-

Learning quiz which takes about 30 minutes and they are also provided with two guides; 

- Forensic Guide: Contamination minimizations and exhibit packaging 

- Forensic Guide: Recommended Packaging and suppliers 

Police officers also have a learning hub through the Forensic Lab website. This is not obligatory 

so police officers are given choice as to whether to take this up. This uptake can then be monitored 

as there is a test at the end. There is also a video which has different coloured paints to show 

examples of DNA from a suspect being moved around a scene. This visual representation is 

deemed to be the best way to see how easily DNA can transfer and has a higher impact of Police 

officers training in this area rather than written documents. 

A Reporting Scientist confirmed that they give police academy lectures to CSI’s and detectives 

but not to first responders. She also mentioned the online guides that they have for police officers 

and the educational videos that they have. 

Again though, this shows no real training for Police officer recruits. 

 

Queensland Police, Australia 

Their SOCO’s get lectures in packaging, storage etc. and get tours of the Forensic labs and ERU 

(Evidence Recovery Unit) at Queensland Health. 

At Queensland Police the CSI trainers also get involved in giving forensic awareness training to 

the police recruits. This involves a full day about contamination, and a physical scenario at the 

end of this day. This is a small part of their overall police training though as this is 6 months long. 

They are also involved in the detective training program and give much more information on 

DNA during this, which includes secondary transfer of DNA. This training shows them the kind 

of results to expect from particular items and how if handling them properly may avoid more 

complex mixed DNA profiles. Not all detectives would have gone through the training, however 

they do ask that those that do not attend this training receive the information from those 

individuals who have been able to attend the course. Although I am not sure how they would go 

about this and how they ensure that this information is being passed on accurately. 

There is an intranet site which CSI’s now receive some of their training on. The police have also 

started their own social media page called Yamma for police officers and some lecture videos get 

posted on that. There are notifications about new content that is added, for example, a DNA 

contamination issue that has occurred. If this happened a presentation could be given to people 

locally about this and then posted on this site. It is not a requirement to look at it but it does reach 

a large number of people who geographically it would be difficult to present this to in person. 
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SOCO’s also do a little training at their local division to police officers but this is a little ad hoc. 

This is meant to be a little reminder to police officers of some things they should be doing and 

particularly if an individual issue has been raised. Quite often police stations have a general 

training day and CSI’s might add a bit on to this too. 

 

The general police training has gone digital for the first two weeks before the official training 

starts. They are told to do two weeks of online training, including watching presentations, and 

then when they arrive at the academy for their first week of training they are assessed. The 

assessment has shown that their knowledge is just as good as it had been if the training had been 

done in house for those first two weeks but the practical side of it they fail on.  This shows that 

not all training done digitally is successful. 

 

There is a video which is part of the police officer contamination training which uses fingerprint 

powder that fluoresces under certain lights to show the transfer of DNA onto other items through 

secondary transfer. The video is lab based but would be easy enough to create a scene based 

example and to replicate the main example that has been mentioned in this report (i.e. A firearm 

that was recovered from a sock in a bag and all three items handled by a police officer/staff 

member without any changing of gloves.) 

 

Ontario Police College, Canada 

No forensic training is provided to Police officers during their initial police training. The police 

training is approximately 6 months and none of this covers forensics. CFS go to the police college 

to assist with FIO training but not for police officers recruits. Thus there is no refresher training 

for police officers either. Furthermore, no forensic training is provided when they move up to 

detective training either (this was later contradicted by what CFS said below). 

 

CFS – Toronto, Ontario, Canada 

CFS get involved in assisting in training in major crime management, sexual assault investigator 

and sexual assault nurses. A day course with SOCOs/FIOs but CFS agreed they were not involved 

in any forensic training for police officers. Detective and major crime case management has a 

module by CFS which will go into limitations of DNA evidence. This is a PowerPoint 

presentation.  

 

Any issues that have been encountered? 

New Zealand 

ESR didn’t state any particular issues that had been picked up in in court regarding police officers 

handling of items but did agree that the main focus is not on source level DNA anymore and they 

are generally questioned a lot more on how DNA has been deposited onto the item of interest. 
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When I asked the same question at the police college and explained that some barristers in 

England and Wales were very much aware of the issues with DNA transfer, they responded by 

saying that they didn’t think the barristers in New Zealand were that aware of it at the moment 

so didn’t think there was likely to be many issues surrounding this at court. It should be noted 

that at the police college they are not the ones attending court so maybe aren’t aware of the types 

of questions that barristers are asking. 

 

Overall it was generally accepted at both ESR and RNZPC that police officers in New Zealand 

could do with more general awareness when it comes to DNA transfer and there is a distinct lack 

of it at the moment. 

 

Victoria Police, Australia 

One view I heard from one of the trainers at Victoria Police was that barristers in Australia had 

little understanding of DNA transfer and therefore is not challenged much however this is not the 

opinion held by a Reporting Scientist that I interviewed who stated she had experienced heavy 

scrutiny at court regarding how DNA could have transferred onto an item. She said that her 

experience is that she gets challenged a lot from experienced barristers who seem to have a lot of 

time and resources to do their research to allow them to put such challenges forward. 

A specific example given was where the police and SOCO’s were criticized for not having seized 

and packaged an item of interest (the potential murder weapon) before shaking a bedsheet down 

which could have dried semen and vaginal material on it from the victim and suspect. The 

scenario put forward was that this dried semen and/or vaginal material may have flaked onto the 

potential murder weapon and that this was how any DNA present on it had been deposited. 

Regardless of any opinion someone may have about how likely this scenario really is, the point 

to take on here is that it shows that some barristers at least do have some knowledge of DNA 

transfer and how this can occur.  

They get lots of questions about how DNA has been deposited onto drugs packaging but they 

tend to target the inner bags which is the same as how we would deal with this in England and 

Wales. Targeting the inner bags means that there are less chances of DNA transferring via 

secondary transfer (E.g.by the packaging being in someone’s car or house). It is a lot harder to 

explain how DNA has transferred to an inner bag than an outer bag. 

 

One reporter spoke to me and stated that in one trial the Crime Scene Manager (CSM) was in the 

stand for two days explaining exactly everything she had touched. Whilst the CSM’s make 

detailed notes and document their examinations, it is probably impossible to recall exactly 

everything they may have touched at a crime scene and in what order. This is one reason you 

have to have a strict protocol in place for how items should be handled and these need to be 

adhered to (as I understand was the case in this instance). This example was a murder case 

whereby the victim and suspect were partners but not living together. The issue was about how 

the suspects DNA may have got onto a knife.  This reporter was also asked in court why she 

didn’t conduct DNA sampling on the surface near to where a knife was found as a control. The 

thought was that she should be looking at background DNA on the surface which may assist in 
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determining how any DNA on the knife may have been deposited. Without going into the 

technical aspects, there are a number of reasons why swabbing the surface nearby may not have 

been of assistance with this issue as its difficult to obtain a true ‘control’.  

 

The police have started to use body cameras but generally a lot less than it sounds like we do in 

England and Wales therefore they may not have exposure to some of the issues that we see from 

this. 

 

On the slightly separate issue of Police officers/staff potentially contaminating items with their 

own DNA, I met with the quality and business improvement manager who stated that if a DNA 

profile was obtained that even the Reporting Scientist wouldn’t find out who contaminated the 

item. In England and Wales, the Reporting Scientist would generally find out who it was and the 

outcome of the investigation as to how the contamination may have occurred (especially if this 

was from a staff member of the same company the Reporting Scientist worked for) so that 

therefore if questioned in court we could answer these questions. However, that would not be the 

case here. That being said he stated that if a judge really required the answer to this then they 

could find out.  Also, the quality manager states that it’s not mandatory for the police officers or 

police staff to go on the elimination DNA database as its all voluntary. They struggle to convince 

them to volunteer because they are concerned if their DNA turns up on an item that it will appear 

as if they are not good at their job. Not all operation staff at the Forensic Services Centre in 

Victoria are on the elimination DNA database either which would not be allowed in forensic 

science companies in England and Wales. The protocol in England and Wales is that any 

individual who enters the laboratory must have a DNA sample taken from them, so that includes 

all individuals who work there and also any visitor going into the laboratories. He stated that in 

Victoria it was against employment law to force people to give an elimination sample. 

 

Queensland Police, Australia 

At the Queensland Police laboratories they have sometimes been shown photographs of firearms 

with police officers handling them with no gloves on. These firearms will then get refused for 

examination. 

 

Given that I was interviewing SOCO/CSI trainers at Queensland Police, it was difficult for them 

to know of any examples of issues in court. SOCO’s rarely go to court so they don’t know the 

outcomes/results of cases or what the results are, therefore they may not be made aware of any 

issues that have arisen. CSIs do go to course more and can be asked about whether DNA transfer 

is possible. The CSI may answer vaguely and talk about DNA transfer in general terms but if 

asked case specific scenarios then will pass it on to the scientist to answer. 

They also stated that body worn cameras are worn now a lot more than they used to so how 

exhibits are handled could become more transparent in the future. 
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Ontario Police College, Canada 

At the Police College the view was that it was the FIOs job to explain any limitations regarding 

DNA evidence to the police officers, and that police officers should have some knowledge 

themselves anyway even with their lack of training.  

 

CFS – Toronto, Ontario, Canada 

It is more common for the defence in court to question secondary transfer than it used to be rather 

than the source of the DNA. James Currie stated that he didn’t know if a Reporting Scientist had 

ever been questioned about police officer handling. 

 

Any opinions or thoughts the people that I interviewed had 

regarding any issues surrounding potential issues caused by Police 

officers/staff handling of exhibits and DNA transfer and ideas on 

how to improve it 

Victoria Police, Australia 

They said they are trying to feedback more to police officers in general when issues have arisen 

or reject items more readily as the police are more likely to take this on board and learn from 

mistakes. One example from one Reporting Scientist is that she knew that CSI’s used to take a 

board around different crime scenes with them to put items on when taking photos but that board 

was rarely cleaned. When she asked if an item she had received had been on the board (seen from 

a photograph) and the CSI confirmed this then the reporter refused to examine it. This information 

was passed onto other CSI’s who started to use the board less. 

It was also suggested that general feedback was given in terms of the quality of someone’s work 

(i.e. if one CSI kept getting no profiles or only trace DNA on swabs that they had taken then they 

should be informed). 

 

Queensland Police, Australia 

At Queensland Police the SOCO/CSI trainers suggested a lessons learnt approach is taken, for 

example providing feedback when seen that items are handled incorrectly and refuse to examine 

them. 

 

Ontario Police College, Canada 

At the Police college, there is no ‘Lessons Learnt’ procedure as such but they stated that if a 

scientist or FIO does question an officer a lot about an exhibit and how it’s been handled then 

they learn this way. 
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The trainer agreed that there may be a general lack of awareness by police officers of some basic 

fundamentals of DNA evidence (i.e. that the strongest profile on an item does not necessarily 

mean that that particular individual was the last person to handle it for example). He thought that 

more training was required but agreed that conducting this during their initial 6 months training 

course was not likely to have much impact in terms of them taking it all on board because they 

will have so much training going on during that period that it will get lost. He agreed that 

providing feedback in relation to cases is the most beneficial way for this to sink in.   

 

CFS – Toronto, Ontario, Canada 

They are trying to come up with something online which could include a video on how to collect 

evidence, webinars etc. This is in the very early stages though. 

 

How do they report their findings to the police and any future 

developments/plans in place for how this is reported? 

New Zealand 

At ESR they are currently reporting activity level when it is required but not as standard for all 

cases where it may be possible to implement this style of reporting. When they do report activity, 

they use their experience and current literature to address this but they currently won’t put a 

strength of support on it (The Bayesian approach). They are currently assessing how to approach 

activity level reporting in the future and are looking into the Bayesian approach as something 

they are likely to do. They want to obtain their own data in each area though first before 

considering using it. They are currently obtaining DNA on blood transfer in the first instance. 

They have a scientist on a course in Lausanne University and have a PhD student carrying out 

this work as well. 

 

Victoria Police, Australia 

They generally report at source level as they don’t write interim reports. They send out initial 

findings in email so one of the reasons it needs to be source level. Only if going to court do they 

then address the activity level in a full statement and really require the defence to come up with 

a scenario for other ways by how the DNA may have transferred onto the specific item of interest. 

If the defence refuse to give a scenario then the reporter will refuse to fully interpret the findings. 

This appears to be a little different from my experience as to how this would be dealt with in the 

company I work for in England. Whilst we do question the defence as to a possible scenario, if 

one is not put forward but we do have other information in the case (e.g. firearm found in the 

suspects house) then we will consider other possible mechanisms of transfer of DNA rather than 

ignoring it entirely. It is felt that we are the experts and to not interpret the findings when we 

know that there may be other explanations for how the DNA may have transferred onto an item, 

such as it innocently transferring from surfaces in his house, would not be fair to the defendant 

or right for the criminal justice system to simply act ignorant and ignore this. 
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Furthermore, at the moment Victoria Police do not conduct activity assessment using a Bayesian 

approach. They only provide basic activity opinion in statements when all work has been 

conducted on a case and it is about to go to court, which gives them time to source and evaluate 

all available literature and have the opinion peer reviewed by another reporter. A lot of this is 

reliant on published literature and casework and interpretation experience. 

The Reporting Scientists are currently re-doing their training in activity to ensure that everyone 

is sufficiently trained. They deem that only the most experienced Reporting Scientists should be 

talking about activity in such cases and should have the necessary experience and knowledge 

from all the research and data available in the forensic community to assist with any big 

challenges they get. As stated before though they are still not reporting at a Bayesian level though. 

In Australia, there is now a drive to a national approach to standardizing activity reporting and 

bring in the use of Bayesian Network. Therefore, a one year Bayesian Network activity training 

has been offered to all the Australian laboratories with a view of training two reporters per lab 

per year to report Bayesian Network activity assessments. This training is similar to Lausanne 

University course, but geared exclusively at biology reporting provided by Duncan Taylor 

amongst others.  

 

Roland van Oorschot is proposing an EDNAP (The European DNA Profiling Group) trial that 

looks into DNA transfer. The proposal being to get numerous companies/police forces together 

worldwide to pool a lot of data on activity reporting. Looking also at methodology (minitaping 

vs swabbing) and to look at how activity level reporting differs in each company/police force and 

how it is done at different phases of the work. Initially they are looking to involve 20-40 

laboratories but would look more to be involved longer term. 

 

My main take home message from Victoria was whether we need to evaluate up front the merit 

of doing touch samples from firearms in particular cases rather than just blindly going ahead with 

it and then at the end realizing that we are not going to be able to determine how the DNA got 

there. Therefore to ask a lot more questions up front before conducting the work. It might be that 

having all of the information up front which may include police officers handling of an item, may 

mean in some cases we say it’s not worth conducting the work because we won’t be able to 

determine how the DNA got there. This will then in turn feedback to the police officers/staff the 

importance of handling exhibits correctly and their understanding of DNA evidence. 

Queensland Police  

For this question, I manage to get in contact by email with Cathie Allen who is a Managing 

Scientist at Queensland Health. Ms. Allen stated that Queensland lab reports all results 

electronically to the Queensland Police Service. This will be in a staged process, so initially just 

the results of any body fluid examinations (i.e. whether or not any semen was detected). Then 

once the DNA profiling is completed a separate report regarding this is sent out. This will also 

include statistical evaluations. This will not include activity so will be source level only.  When 

a full statement is requested then this will include activity, however this will be limited activity. 

This will include a preamble which discusses how DNA can be transferred and provide 

information in the results portion of the statement however this will not include a level of support 

so the activity is not addressed using a Bayesian approach. 
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Ontario Police College, Canada and CFS – Toronto, Ontario, Canada 

The reports from Reporting Scientists at CFS submitted to the police are generally source level 

which does leave it up to the police officers to interpret what the findings may mean.  There will 

be general technical notes within these reports though which will explain generally about touch 

DNA etc but this is not case specific interpretation of any findings. At the Police college they 

mentioned that there is a new format that CFS now use to report back forensic results, however 

it was felt that this new format has made the results more difficult to understand rather than the 

opposite. 

The Reporting Scientist will not consider activity level for any results until asked in court 

therefore their statements are source level only. James Currie at CFS understood that nowadays 

it’s generally more about how the DNA got there though and not the source of the DNA. He also 

admitted that talking about activity only when in court meant that it was not peer reviewed. At 

the beginning of a case, before any forensic science work has started the Reporting Scientist will 

consider defence scenarios to determine whether or not the work is worth conducting and will 

actually assist in addressing the issues of that case. However, if it is deemed that forensic evidence 

may assist a case and the work is carried out, another assessment is not carried out in the final 

report to the police stating whether or not the scientific findings have in fact assisted the case or 

not and generally what they mean.  CFS do not conduct a Bayesian activity level interpretation 

at all at the moment even, when they are forced into address activity of how DNA may have been 

deposited onto an item when they are in court. 

Evaluative reporting may be something that is considered in the future. Although they would not 

consider conducting Bayesian level activity evaluations without having the data first and 

therefore a lot of data gathering is required. The concern being that otherwise its very subjective 

and may get differing opinions from Reporting Scientists. 

 

What are their protocols specifically in relation to firearm cases? 

(i.e.; what type of offences do they conduct DNA profiling on 

firearms and how do they conduct their firearm examinations) 

New Zealand 

A biology Reporting Scientist from the Auckland ESR site assisted in answering the questions 

surrounding this by email as the Wellington site that I visited do not report such cases. She stated 

the following; 

They do not process swabs from firearms very often as they generally have a low success rate for 

these samples. They tend to try to prioritise other samples in a case rather than the firearm swabs 

themselves if possible. If they were to consider DNA profiling swabs from a firearm then they 

would consider LCN analysis (Low Copy Number).  

Generally, the areas swabbed would be considered on a case by case basis however the typical 

areas swabbed would be where a firearm would be held when firing, including the trigger itself. 

How many samples then get submitted for DNA profiling is also case dependent.  
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Rachel at the police college stated that of all the samples she has taken from firearms, none have 

been submitted for DNA profiling. She suggested that this may be due to cases not getting to 

court on DNA only evidence. Therefore, for example a case of firearm possession which in 

England and Wales can heavily rely upon the DNA evidence by the prosecution, may not even 

be considered in New Zealand as one suitable for DNA profiling given the potential issues that 

can arise surrounding DNA transfer. DNA profiling is more likely to be considered if it is a 

homicide case. They tend to rely on fingerprint evidence more as this eliminates a lot of the 

ambiguity regarding how it has gotten there. In England and Wales this is the same but DNA still 

required as a second stage or sometimes alongside fingerprint analysis more than it appears to be 

in New Zealand. 

 

Victoria Police, Australia 

With firearms they fingerprint and take DNA swabs at the same time, and also do the ballistic 

examinations at the same time in the same laboratory. They may take standard DNA samples 

initially and then swab more once the fingerprint work is completed as enhancement techniques 

may come up with smudges etc. that are not useful as fingerprints as there is not enough ridge 

detail but can be swabbed for DNA. Everything in relation to that firearm examination is 

conducted at the Forensic Services Centre and mostly in the same laboratory and therefore no 

need to split anything off to another company. They will however stage the analysis they do like 

in England and Wales whereby they will conduct fingerprint analysis first and then depending on 

the results of this will then consider submitting swabs for DNA profiling. Overall the turnaround 

time for the ballistics and fingerprint analysis is two weeks which is quicker than I would 

anticipate in England and Wales because of the fact that these disciplines are conducted by 

different companies. 

In terms of where they would take DNA swabs on a firearm, previously they had swabbed the 

whole firearm but now they take two samples from the trigger and the slide (if present otherwise 

the second sample will be from the handle). This is as standard. The thought behind this is that 

these are the areas more likely to be touched by someone actually using the firearm rather than 

generally handling it. The procedure that they follow is divided into discharged firearms and 

firearms that were not discharged. For firearms that have not been discharged they examine along 

with fingerprint analysis and only two samples are taken as stated above. For discharged firearms 

all examinations go through Reporting Scientists. The rules in general are that there is a maximum 

of two firearms to be sampled with two samples to be taken (the same as before), however 

additional firearms/samples may be considered depending on the number of offenders in a staged 

approach (i.e. take multiple samples but only submit two initially to DNA) depending on case 

circumstances and at case managers discretion). 

 

They do not tend to conduct DNA profiling on firearms from possession cases, but will if a 

homicide case or trafficking of firearms. The laws on firearm trafficking in Australia have 

changed recently which meant that you needed to be in possession of less firearms for it to be 

considered ‘trafficking’ and therefore DNA profiling may get conducted on a case which 

previously it wouldn’t have done.  If there is a reason for why innocent transfer may occur and 

the Reporting Scientist doesn’t think there will be a way to determine the difference between that 

and the suspect having handled the firearm, then the scientist will argue against doing the work. 
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If the police persist then the Reporting Scientist has to get management involved to agree to do 

it or the only other way that the work will be conducted is if the court dictates it.  

They have a success database which looks into what type of results obtained from trace/touch 

DNA and therefore helps them learn which ones are the most successful. The slide and handle 

were deemed best in terms of DNA profiling results, whilst the trigger was selected based on its 

probative value.  

Overall it was not thought that the DNA results from firearms produced many useable profiles. 

 

Queensland Police, Australia 

At Queensland Police for a firearms possession only case they rarely process swabs for DNA, 

generally only if the firearm is used in an offence. They also conduct fingerprint analyst first and 

wait to see the results of this before considering submitting DNA samples for profiling. They do 

not have set procedures on how many samples to take from firearms or where from on the firearm. 

They sample in consultation with the fingerprint scientists. 

 

At Queensland Police they have a researcher there who has been looking into firearm DNA 

results in terms of the general success rate (i.e. is the suspect a potential contributor), what kind 

of result is observed for that suspect, where on the firearms the swabs were taken from and then 

also looking into sampling techniques (minitapes vs swabbing). Overall there was a suspect 

identification in 10% of cases. Suspect identification means where a full or partial profile is 

obtained and loaded onto the DNA Database or where suspects have been compared to DNA 

profiles including mixed DNA profiles and deemed to be potential contributors. The areas of the 

firearm that results were obtained from were the handle, trigger and barrel. There were no big 

differences regarding which areas of the firearm gave better results. One, in my opinion, 

unexpected result came from the comparison between minitapes and swabs. It was shown that 

more full profiles were obtained from the barrel of the firearm when minitapes were used to 

sample rather than swabs. From the trigger minitape samples were comparable to swabs.  

 

Ontario Police College, Canada 

Gun laws in Ontario – Possession only possible with application of a licence which includes 

references, ID, criminal record check. Generally applications are for (and accepted for) long 

firearms. A successful application for possession of a handgun is only really possible if an 

individual can show that they are part of a gun club and are only using it for this. These 

individuals can carry the handgun in a car on the way to and from a gun club and therefore can 

store them at home but they have to state where they are storing it at home. Some individuals 

therefore keep their handguns at the gun club for ease. Therefore if a car is stopped by the Police 

and a handgun found in it then it is unlikely that it is there legally.  

 

It used to be that Police would never conduct forensic work on firearms purely on possession 

cases but that has changed now. 
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The SOCOs/FIOs would swab firearms themselves and send the swabs into CFS. Fingerprinting 

would also then be conducted by the police. The SOCOs/FIOs would mostly only swab the grips 

and the slide serration of a firearm. They might sometimes swab the trigger too but would include 

it with the grip areas to maximise the amount of DNA that would be recovered. It was thought 

that fingerprints on firearms were largely unsuccessful so they conduct fingerprint analysis and 

DNA profiling of firearms swabs at the same time rather than potentially waiting for the results 

of fingerprint analysis before submitting the swabs for DNA profiling, as is the general practice 

in England and Wales and other agencies as discussed earlier. 

 

CFS – Toronto, Ontario, Canada 

Possession of firearms are considered ‘high volume’ cases therefore they are classed alongside 

other high volume cases such as burglaries whereby standard operating procedures are set and 

these cases are high throughput in terms of they go through the laboratories quickly and less input 

is put into them by a Reporting Scientist. James Currie stated that mixed DNA results are not 

considered in high volume cases and only single source or major DNA profiles are considered 

for comparison to suspect reference DNA profiles or searched against the DNA Database. As 

such given that in my opinion, mixed DNA profiles are most likely to be obtained from firearms, 

a lot of these results will not be considered for comparison to a suspect and therefore will not 

provide any evidential value. 

The standard procedure is to swab the grip and the slide, any friction point. If a firearm is being 

examined as part of a violent crime offence then they may also consider examining it for blood 

or other evidence. They are looking at studying DNA profiling other areas of a firearm such as 

sights/hammers to consider firearms that have gone down trousers. 

They tend not to get profiles from cartridge cases, the last time they did the DNA was from a 

FIO. 

In most shooting cases the firearms are still generally recovered from a vehicle or a house, not 

many are left at a scene therefore the DNA transfer issues still need to be considered as in many 

possession cases. 

 

Summary of findings 

How the Forensic Systems work in each country/territory/state 

• New Zealand: - The forensic system is separate to the police but there is only one forensic 

company which is government owned.  

• Victoria, Australia: - Forensics is operated entirely as part of the police. 

• Queensland, Australia: - Much of forensic examinations are conducted inhouse by police 

staff but DNA profiling is conducted by Queensland Health which is government run but 

separate to the police. 

• Ontario, Canada: - There is one main forensic company for Ontario Police which is part 

of the government but is separate to the police. 

None of these are fully separate private companies like we have in England and Wales. 
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What Forensic Science training is provided for police officers? 

• New Zealand: - There is a forensic aspect to police recruit training but it’s only for a 

couple of hours and forensic scientists are not involved. Forensic scientists are involved 

in detective training which includes a DNA section but unsure if it includes training on 

DNA transfer. Any kind of police training generally involves more of a `lessons learnt’ 

approach. 

• Victoria, Australia: - Contamination training is given to police officers, including an 

online course taken after recruitment training. Victoria Forensic Services Centre also have 

an oversight of detective training. All police officers also have access to an online learning 

hub and use video to visually represent DNA transfer. Overall however Reporting 

Scientists are not involved in police recruit training but do give lectures to CSIs and 

detectives. 

• Queensland, Australia: - CSI trainers give forensic awareness training to police recruits 

and are involved in detective training. There is some online training too. SOCOs provide 

some training at their local police division as a reminder and also to refer to any particular 

issues that have arisen in cases. They also have a video showing visually how DNA can 

transfer. 

• Ontario, Canada: - No forensic training is provided to police officers by Forensic 

Scientists. Specialist training is however given which includes detective training and talks 

about limitations of DNA evidence. This is conducted by PowerPoint presentation.  

 

Any issues that have been encountered? 

All agreed that the source of DNA was not the issue anymore and the focus is now on how DNA 

has been transferred/deposited. 

• New Zealand: - They couldn’t give an example of specific issues but agreed police 

officers could do with more general awareness in this area and there was a distinct lack 

of it currently. 

• Victoria, Australia: - They had experienced intense scrutiny in court regarding DNA 

transfer which included police staff’s handling of exhibits at crime scenes. 

• Queensland, Australia: - Those questioned did not know of specific issues seen at court 

but did know of issues regarding police officers handling of exhibits that they had 

identified themselves. 

• Ontario, Canada: - They acknowledged that secondary transfer was questioned a lot more 

in court in recent times rather than the source of the DNA 

 

Opinions and thoughts on how to improve this from those interviewed 

• New Zealand: - Conduct a ‘Lessons Learnt’ approach 

• Victoria, Australia: - They suggest to feedback on specific issues and for the forensic 

Reporting Scientist to obtain more information from the police before starting a case to 

ensure no handling issues or general secondary transfer issues have occurred which may 

mean any DNA work will be meaningless.  

• Queensland, Australia: - They also suggest a ‘Lessons Learnt’ approach 
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• Ontario, Canada: - Police officers learn more when questioned a lot about how exhibits 

handled. Feedback after the forensic work on a case has been completed is also deemed 

useful. 

They all agreed that forensic training during police officers initial recruitment training is futile 

because there is so much for police recruits to take on at this point that it will be lost and other 

methods are required. 

 

How DNA is reported to the police and future plans for this 

• New Zealand: - They only report activity if required, it is not standard. They do not 

currently report activity using the Bayesian framework at all. They are looking to do this 

in the future but want to obtain their own data in the first place to use in their evaluations. 

• Victoria, Australia: - They report source level only as results are sent out in emails. They 

will only address activity when asked to go to court and only if a defence scenario is 

provided. Currently they do not conduct Bayesian level activity reporting but looking into 

this in the future. Only a few experienced reporters can report activity at all. Again to 

report using a Bayesian approach they want to get their own data together to use for this. 

• Queensland, Australia: - The initial results are reported at source level only but activity 

will be addressed in a full statement when one is requested. However this activity is not 

reported using a Bayesian approach and therefore no level of support is provided. There 

was no mention of any plans in the near future to change this approach. 

• Ontario, Canada: - DNA results are generally reported at source level. They will address 

activity when in court themselves but this is therefore not peer reviewed. They therefore 

do not conduct activity reporting using a Bayesian approach. They may consider this in 

future but would like to conduct their own data collection on this first. 

 

Firearm examination procedures 

• New Zealand: - They do not process DNA swabs very often as have low success rates. 

They take samples from where a firearm would be held, including the trigger. The focus 

is more on fingerprint analysis. 

• Victoria, Australia: - They examine for DNA, fingerprints and ballistics all at the same 

time as all conducted in the same laboratory. Two DNA samples are taken from the slide 

and handle (as one sample) and the trigger. The handle and slide are deemed to give the 

best results and the trigger is conducted for probative value. DNA samples are not 

processed for possession only cases. Overall it is not thought that many usable profiles 

are obtained from firearms. 

• Queensland, Australia: - They rarely process DNA swabs. They conduct fingerprint 

analysis first. They found DNA swabs from the handle, trigger and barrel were the most 

successful for DNA results. 

• Ontario, Canada: - DNA swabs are mostly taken from the grips and slide of a firearm, and 

sometimes combine the trigger with the grip samples. Fingerprint analysis is conducted 

first before DNA profiling. 
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Conclusions 

In relation to forensic training given to police officers as part of their initial recruitment training, 

my research has found that this was lacking in all the countries/states that I visited. In some there 

was none or at least none that involved a forensic scientist and even in those where some was 

given either by a forensic scientist or by a CSI trainer, the general opinion was that this was 

limited and the overall outcome was that police officers knowledge of DNA evidence was limited. 

Detectives appeared to have some formal training in each country/state but this did not appear to 

be passed down to all police officers and it was unclear as to how adequate this training was in 

relation to the topic of interest in this report.  

Out of the countries and states I visited, England and Wales were the only ones to have a system 

completely private and separate from the Government, however, in my opinion this did not appear 

to be a factor that impacted police officers training or therefore DNA awareness.   

Everyone was in agreement that the source of the DNA was no longer an issue in the majority of 

cases but now about how the DNA got there. Some acknowledged that they had experienced the 

same level of scrutiny over DNA transfer as we had experienced in England and Wales and also 

acknowledged that CSIs at least had been challenged on their handling of exhibits. Police officers 

and CSI’s handling of exhibits had also been questioned by forensic scientists themselves either 

before or during the forensic examination of an exhibit.  

Everyone was also in agreement that actually providing any or further training to police officers 

during their initial recruitment training would not be helpful. It was felt that this would get lost 

amongst all their other training. In each place I visited the consistent thought was that a ‘Lessons 

Learnt’ approach should be recommended and would have the most impact. This was already in 

place to some degree in some of these places whilst not necessarily formally acknowledged as 

this and sometimes just rather as feedback. This was sometimes in a more formal format after a 

case has been to court or when a forensic scientist had reviewed the case before starting any work 

on it. This was felt to work because it wasn’t conducted whilst trying to learn numerous other 

things as part of a few months training course and because it is based on real examples, not just 

theoretical and they see how it really does have an impact on a case. One disadvantage could be 

argued that you are waiting for them to make mistakes in order to be able to feed it back but this 

isn’t always the case. The forensic scientist just asking the pertinent questions at the beginning 

of a case can make a police officer then realise the importance of this to some degree. 

 

My project then looked into how DNA results should be reported by the forensic scientist to the 

police. The worry being that stating the possible source of the DNA only was no longer 

appropriate when everyone acknowledged that by the time the case went to court this was 

generally not the issue surrounding the DNA evidence. Whilst everyone acknowledged activity 

of how DNA got there was the bigger issue, I found that these countries/states mainly reported 

source level only until absolutely pushed into talking about activity in court.  This concerns me 

on a number of levels. One of my concerns is that cases are going to court when maybe they 

wouldn’t have done if the police officers/solicitors/barristers knew that potentially the DNA may 

have been deposited ‘innocently’ and not from having committed the offence the defendant is 

being investigated for. Or on the other hand a police officer/solicitor/prosecution barrister who 

does know something about DNA transfer comes to the opposite conclusion that it’s not possible 

to determine the difference between the DNA being innocently transferred or as a result of the 
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offence and decides not to serve it or present it in court, when in fact a forensic scientist might 

have been able to offer some opinion on which was more likely.   

Furthermore, if a defence solicitor or barrister only has a source level result and knows little about 

DNA transfer they may encourage a defendant to plead guilty to avoid a custodial sentence (even 

though they may be innocent) or may not contest the evidence in court which may mean that a 

jury is given false information about what the DNA evidence means in the context of the case. 

Essentially the DNA evidence is not used correctly.  From my research it appears that I can be 

encouraged that in England and Wales (at least at the company I work for) that we are now trying 

where possible to report at an activity level in all cases up front so there is no misunderstanding 

about what a DNA result means. 

 

However, I next looked into how to report DNA at an activity level and here there is a real 

difference. Whilst in England and Wales we are trying to report activity using a Bayesian 

approach where possible to provide a level of support for which is more likely (i.e. the DNA 

transferred onto an item of interest as stated by the prosecution scenario vs the DNA transferred 

‘innocently’ as stated by the defence scenario), we are doing this based on experience and 

scientific papers currently available to the forensic community. In New Zealand, Australia and 

Canada, they do appreciate that activity reporting is something they need to consider in the future 

but will only consider Bayesian level reporting when they have conducted their own research to 

obtain their own data. They see this as a much cautious approach which will lead to less 

subjectivity then largely relying on a Reporting Scientists own experience. This may be 

something in England and Wales that we need to consider. (See recommendations below). 

 

Regarding how we examine firearms specifically, I think it is clear that in England and Wales 

our approach is more difficult and time consuming logistically by separating forensic disciplines 

across the police and forensic companies and this is something that needs to be looked at.  The 

main other difference noted is that in my opinion, in England and Wales whilst we generally have 

less gun crime than in the places I visited we appear to conduct a lot more DNA profiling on 

firearms and possibly with better results; the latter may be due to different DNA analysis 

techniques, they are possibly more sensitive in England and Wales and also that we will attempt 

to interpret all of these including complex mixed DNA profiles and if possible conduct advanced 

statistical evaluations on them. However, on the first point about England and Wales processing 

more firearms for DNA profiling, in cases such as possession of firearms it may be because 

simply we have less firearm cases than in those countries and therefore the capacity to process 

them. Furthermore, it may be because in England and Wales we simply aren’t asking all the 

questions at the beginning of the case and blindly submitting the samples for DNA profiling 

whilst then later on realizing that for that particular case we were never able to determine the 

difference between direct and indirect transfer by innocent means and as such the work was 

meaningless and always was going to be inconclusive. This is something we need to consider 

more in the future. 
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Recommendations 

Police officers training 

In terms of my projects original purpose of looking into Police officers training, I would strongly 

recommend that forensic scientists take on a ‘Lessons Learnt’ approach. This may come from 

forensic scientists based at private companies in England and Wales but could also be 

implemented by Forensic Submissions Units based at police forces and by CSI’s/SOCO’s 

(although sometimes this might actually be directed at CSI’s/SOCO’s themselves).  

Each forensic practitioner may want to develop their own method for implementing this. Whilst 

in some of the places I visited this was used to an extent, it was not specifically stipulated in any 

protocol/procedure on how to go about this and was a bit ad hoc. This could take place after every 

case a forensic scientist goes to court on (which actually isn’t as many as you might expect) or 

just those where there have been specific issues on, regardless of whether or not the forensic 

scientist is called to court. This could just be in the form of an email or telephone call but for 

cases where its practical to do so a meeting with the Senior Investigating Officer (SIO) and/or 

Officer in Charge (OIC) of a case and personnel from the forensic submissions unit would be 

most beneficial.  Another format that could be used is possibly twice a year for example, forensic 

scientists could attend a police station and give a few examples of cases whereby potentially 

DNA transfer by police officers/staff may have been an issue and advice on how to improve this. 

This could also be combined with any other issues about a case in general. This would have to 

be conducted in an appropriate manner as to not to appear to be purely criticizing the police which 

may become counterproductive. 

 

As stated in the conclusion of this report it is also extremely beneficially for Reporting Scientists 

to ask more questions up front before starting an examination on a case. All Reporting Scientists 

will conduct a case assessment before starting any exhibit examinations anyway (unless the case 

has gone through the intelligence route only i.e. no suspects so just trying to identify an individual 

by searching results to the National DNA Database, as such a Reporting Scientist wouldn’t be 

involved at the beginning of a case). Whilst completing the case assessment it should be at this 

stage that the Reporting Scientists asks all the pertinent questions regarding handling etc. but 

sometimes due to high caseloads and time pressures that many Reporting Scientists experience, 

this is not always so and is only conducted once the DNA results are ready or before going to 

court. It may be that for most cases there are no issues but asking the questions up front will start 

to make police officers aware of the potential issues that can arise. 

 

Reporting of DNA evidence back to the police (Source vs Activity) 

I think one very important and unexpected issue that arose from this project is how DNA results 

are reported back to police officers. I was surprised at the difference between the company I work 

for in England and the countries I visited. I feel that the direction we are going in in terms of 

trying to report each case at activity level where appropriate is the correct thing to do to ensure 

DNA results are not misinterpreted by the police but maybe we should take other countries lead 

on trying to obtain as much of our own data as possible to avoid subjectivity as much as possible. 

It should be noted that my experience in England and Wakes is based on how results are reported 
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at the company I work for and therefore I will be recommending that more research and data 

collection is conducted within my company. However I do feel this is a huge task that will take 

a lot of time and therefore a collaborative approach between all forensic companies in England 

and Wales (and possibly the rest of the UK) is required. A forensic group is already in place 

between these companies with some similar projects already being conducted but more work is 

required. My recommendation is that every forensic company should be putting resources 

towards researching DNA transfer in differing scenarios, to build a database that can be used in 

activity reporting. This should be available for all internationally to use. Furthermore, all forensic 

scientists should be reporting at activity level (at the most appropriate level for that particular 

result/finding) wherever possible including interim initial reports. We should never allow police 

officers/solicitors/barristers/juries to come to their own conclusions as to what DNA evidence 

means in the context of the case. 

 

Specific data collection for firearms cases 

On a separate and more specific recommendation in terms of firearms is the collection of data 

from such cases in terms of general DNA results obtained as there is a surprising lack of papers 

available in the forensic community on this matter but furthermore it would be good to collect 

information regarding how useful the DNA profiling of firearms is in possession only cases, 

especially if the suspects are thought to have legitimate access to the property or vehicle that the 

firearms is recovered from. The reason for this data collection is the huge disparity in conducting 

this work given the opinions I observed from those that I spoke to on my visits. 

 

Challenges that could arise from these recommendations 

I think the main challenge is time, and that is the same for each of these recommendations. They 

each involve time from the forensic scientist. In relation to police officers training and 

understanding of DNA evidence this includes time to visit police stations and feedback/general 

communication with police officers even if just by email or phone. In relation to activity reporting 

this adds on a surprising amount of time to consider fully what the DNA results do mean in a 

case which can be complex, it takes time to write this in a way that everyone can understand in a 

report/statement and for this to be peer reviewed, and also time to conduct the necessary research 

and data collection mentioned above. Forensic Scientists themselves mostly realise the 

importance of all of the above but often themselves may struggle to find the time to implement 

this because staff capacity is stretched at these companies, therefore there may even be some 

reluctance from the scientists themselves initially. Essentially its more work with no extra time 

to conduct it in. 

 

The main way to address this is to make all of those in the criminal justice system appreciate the 

importance of this (see implementation section below regarding how I plan on disseminating this 

to them). This needs to be addressed at a very high level. It’s all well and good to say to a forensic 

company that they should ensure the scientists have time set aside to do these things however 

that costs forensic companies a lot of money from a personnel resource side of things which 

forensic companies do not have spare. The forensic system as it stands means that forensic 

companies are not really profit making organisations and struggle to make ends meet as we have 
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seen in recent years whereby one of the main forensic companies in the UK, Key Forensics Ltd, 

went into administration and initially had to be bailed out by the police/government. 

One improvement in the system we have seen recently was a different kind of 

contract/partnership that was set up between East Midlands Police and my company Cellmark 

Forensic Services. This partnership focused on an annual budget being provided by the police to 

Cellmark to spend on the work they did for them rather than a police force paying a specified 

amount for a specific piece of work (ie; ££ for one DNA test). The annual budget approach allows 

flexibility in how the money is spent and also this partnership meant that Cellmark were the sole 

forensic company that worked with East Midlands Police and could develop a closer relationship 

with them. This freedom and close relationship would allow time to be put into police training 

that involved a forensic scientist and made sure that everyone had the same joint objective and 

focus about what is important regarding forensic science in criminal investigations moving 

forward. I have seen from this how much more communication there is between the forensic 

scientist and the police which I feel is the main factor that can have an influence in all of the main 

points of discussion in this project. Overall if the financial side of the forensic science system 

was addressed there may be greater staffing capacity by employing more forensic scientists that 

then allows forensic scientists to spend the time they need to address all of this rather than being 

completely bogged down by the pressures of tight deadlines and high caseload levels which is 

seen now. 

 

Implementation 

There are two main ways I plan to implement my findings. The first is by using my position as a 

Reporting Forensic Scientist at a private forensic company in England, and by this I mean by 

changing procedures and conducting research within the company. The second is to reach a wider 

audience external to the company I work for by presenting at national and international 

conferences. 

When considering police officers awareness of DNA evidence 

Within the company I work for I will endeavour to implement a standard procedure to provide 

feedback to police forces when required. I will also encourage more asking of questions up front 

before an exhibit is examined. These two points will assist with police officer’s awareness of 

DNA evidence from a ‘Lessons Learnt’ approach. However, I will also try to set up ad hoc 

training presentations at police stations aimed at all levels of police officers. This might join up 

with additional training police officers conduct themselves and therefore will just be a forensic 

presentation tagged on to this or be a separate entity. However, this will still be more about 

providing feedback from real life cases and not just theory based.  

Away from the company I work for I will also be attending national and international conferences 

to encourage other forensic practitioners to do the same as above, but also as another way to 

provide feedback and training to police officers who attend these conferences.  

The reporting of DNA evidence 

I will be looking into a project at my company with the assistance of an MRes student to 

specifically gather data on secondary transfer of DNA onto firearms so that when we do report 
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activity using a Bayesian approach in terms of how DNA may have transferred onto a firearm 

that this is based on data as much as possible rather than subjective opinion and old papers that 

may not be that relevant to current DNA profiling techniques. The aim being to gather data on 

other types of scenarios later (semen, saliva etc.) in a staged manner. 

At national and international conferences, I will also try to encourage more forensic scientists to 

report activity as much as possible and explain to them and police officers that reporting DNA at 

source level is no longer appropriate. 

The overall aim to ensure that there is a consistent approach at least at a national level between 

forensic companies but also internationally. 

 

I am also currently working with other fellows of the Winston Churchill Memorial Trust that 

work in the forensic field to disseminate all of our findings at conferences, including at their 

places of work. These individuals are in academia therefore this will promote activity level 

reporting to lecturers and therefore students before they enter into the forensic profession, thus 

assisting in moving away from this being a novel approach to reporting DNA evidence and 

turning into what is expected and the norm. 
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Glossary 

DNA 

Deoxyribonucleic acid. DNA is a nucleic acid. DNA is double-stranded and contains biological 

information. A large part of DNA (more than 98% for humans) is non-coding, meaning that it 

does not code for a particular function such as eye colour. 

 

Forensic DNA profiling 

The most common form of DNA used in Forensic DNA profiling is that found within the nucleus 

of a cell. It is the non-coding DNA that is of interest to forensic scientists and specifically those 

called Short Tandem Repeats (STR). It is the length of these STRs at particular locations on a 

chromosome that are highly variable amongst individuals and therefore allow for comparison 

between individuals. In the UK we use a DNA profiling system called DNA-17 which means we 

analyse 16 areas of DNA that we know to be highly variable amongst individuals, plus the 

amelogenin (sex determining gene). We compare the DNA components obtained from those 16 

areas of DNA from an individual to the DNA components obtained from the same 16 areas of 

DNA from a crime stain sample (i.e. bloodstain). If the profiles are the same then they are said 

to match and therefore that bloodstain could have originated from that individual. A statistical 

analysis is then conducted to determine the likelihood that the blood did originate from that 

individual, rather than it originated from another individual with the same DNA profile and the 

match observed is by chance. 

 

Mixed DNA profiles 

A DNA profile which has originated from one individual (a single source DNA profile) usually 

consists of a maximum of two components for each region of DNA examined. The appearance 

of more than two components at one or more of the DNA regions examined usually indicates the 

presence of DNA from more than one individual. As with a single source profile, a mixed DNA 

profile can be compared with the DNA profile of a known individual, but this will be a more 

complex process. The complexity of this process will depend on factors such as the number of 

contributors of the mixture and the amount of DNA that is present. If an individual is found to be 

a potential contributor to a mixed DNA profile then the preferred method for determining the 

significance of this would be to use a statistical method to calculate a ‘Likelihood ratio’.  

A number of different computer programs have been developed to carry out these calculations. 

 

LikeLTD 

The LikeLTD program was developed by Professor David Balding and is used to carry out 

statistical evaluations on mixed DNA profiles. 
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STRmix 

The STRmix program was developed by Scientists in New Zealand and is used to carry out 

statistical evaluations on mixed DNA profiles. 

 

Cellular material/ ‘touch’ DNA 

When a person handles an item they may leave cellular material on it which may contain DNA. 

It is possible to sample areas of an item, often by swabbing or using adhesive tape, and DNA 

profiling can be carried out on these samples. 

DNA profiles may be obtained that identify a possible handler of an item. In cases where an item 

has been touched by a number of individuals, a mixed DNA profile may be obtained indicating 

that the presence of DNA from more than one person. By comparing with reference DNA profiles 

it may be possible to identify the people that could have handled the item. 

If someone only handles an item for a short period of time they may not leave any, or enough, 

cellular material behind to yield a DNA profile. Therefore the failure to obtain the DNA profile 

of a named individual may not mean that they have not handled the item. If a DNA profile of a 

possible handler is obtained it may not be possible to relate this to the date or time that the item 

was handled. Furthermore, there may be other explanations for how this DNA has been deposited 

(i.e. secondary transfer). 

 

Secondary transfer of DNA 

A full description explaining secondary transfer is detailed in the introduction section of this 

report. 

 

Bayesian Network/framework 

The Bayesian framework was named after the English Reverend Thomas Bayes who lived in the 

18th century and drew up a simple mathematical formula on probability. Bayes theorem 

essentially considers the ratio of the probabilities of two hypotheses. The result of which is the 

measure for the evidential strength of the findings when considering the prosecution hypothesis 

versus the defence proposition. 

 

Reporting Forensic Scientist 

A forensic reporting scientist takes over responsibility for the work conducted on a case. They 

will set out the initial instructions (in many cases) on what work is to be carried out in a case (e.g. 

what items to examine, how these will be examined and what samples to submit for DNA 

profiling). Other scientists will quite often then undertake the examinations and DNA profiling. 

The Reporting Scientist will then interpret the results and report the findings back to the police. 

They will also be the one that will present the overall findings at court. 
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Cellmark Forensic Services 

Cellmark Forensic Services (CFS) is one of the largest forensic service providers and DNA 

testing companies in the world. CFS undertakes work for numerous police forces across England 

and Wales, and assists the Scottish Police Laboratories and the Police Service of Northern Ireland, 

along with numerous police forces internationally. 

 

Forensic Science Service 

The Forensic Science Service (FSS) was a government-owned company which provided forensic 

science services to police forces in England and Wales, as well as other countries. The FSS closed 

in 2012 and forensic work is now contracted out to the private sector or carried out in-house. 

 

Firearm possession 

It is an offence to possess a firearm/specifically dangerous air weapon and certain ammunition 

without a certificate. It is an offence to possess a shotgun without a certificate. It is an offence to 

possess a prohibited weapon. The prosecution has to show that the defendant knew he/she had 

something in his possession. 

 

Firearms trafficking 

This is broadly defined as the illicit trade of contraband small arms and ammunition. 

 

Firearm classification 

Firearm classification is by where it is determined what type of firearm it is and also whether it 

is active (i.e. in working order/can fire a ballistic).  

 

Different areas of a firearm 

Generic areas of a firearm include; 

- Trigger 

- Trigger guard 

- Handgrip  

- Safety catch 

- Slide release/lock 

- Slide grip 

- Rear sight 

- Front sight 

- Muzzle 

- Barrel 

- Hammer 
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Gunshot residue 

Gunshot residue (GSR) is also known as firearm discharge residue (FDR) and this is a residue 

deposited on the hands and clothes of someone who discharges a firearm. GSR samples can be 

taken from a firearm and compared to any found on a suspects clothing or hands to assist in 

determining whether or not there could have been the individual to fire the firearm. 

 

 


