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PREFACE
Based on my experience as director of the Swedish National Forensic Science Laboratory during 18 years and my extensive experience from international co-operation over a number of decades, I have noted the following significant changes in the field of forensic science, which are of direct relevance to this Review. 

The demand for forensic science continues to increase. Not only have the number of cases in traditional fields increased, but also an abundance of cases relate to new areas. New analysis possibilities, such as DNA analysis, have come into use and instrument techniques have improved markedly resulting in improved possibilities to obtain forensic evidence. Some entirely new areas are also emerging.  The most important are forensic investigations concerning computers and environmental crime. The intelligence potential of forensic results have also been realised in a number of countries. 

These developments have put more pressure on the forensic science laboratories to keep up.  It is not enough to broaden the investigative areas and to keep the same efficiency with increasing case numbers.  The laboratories have to rationalise their operations by working more cleverly and to learn from industry and other areas of society and invest in modern tools of logistics, automation and computer support.  The emphasis has been moved from scientific investigations to professional production using tools like quality and competence assurance to ensure that a high scientific standard is maintained.  It is also increasingly accepted by financing bodies that demand for more production necessitates more personnel. 
Concerning FSL, my Review concludes that the laboratory is well prepared to take the steps needed to follow these development trends, but it has been seriously hampered by the very apparent discrepancy between the demands put on the laboratory and the available personnel.

It has also been recognised that the developments in forensic science affect all involved in the forensic science process from the scene of crime to the court proceedings.  From my experience one can infer that the best value is obtained from forensic science laboratories when the whole justice system is well acquainted with the area.  There is a need for more forensic awareness at all levels of the police crime investigation organisation, the prosecutors, defence lawyers and the courts.  Especially important is that the co-operation between the police and the laboratory is improved.  To make possible rationalisation at the laboratory the computer systems of the police and the laboratory have to allow for a direct exchange of information using secure communication channels.  Moreover there has to be a tight co-operation in important cases.  More generally, the police and the laboratory have to develop a common strategy for the forensic science area.

Professor Ingvar Kopp
5 April, 2007
1

Introduction, Key Recommendations and Findings
1.1

Background

As part of a series of anti-crime measures instituted by the Government in December, 2006, the Tánaiste appointed Professor Ingvar Kopp to carry out an immediate review of the resource needs of the Forensic Science Laboratory and the wider scientific context in Ireland
.

To assist Professor Kopp in his work a steering group was also put in place, comprised of Dr. Sheila Willis, Director Forensic Science Laboratory, Professor David J. McConnell, Professor of Genetics at Trinity College Dublin,  Detective Chief Superintendent Noirín O’Sullivan and Doncha O’Sullivan, Department of Justice, Equality and Law Reform.  

1.2

Detailed Terms of Reference

The purpose of this review was to provide for an external and expert assessment, by reference to best international practice, so as to ensure the Laboratory is in a position to provide a world-class service into the future.

Then specific terms of reference were to;

· Carry out an assessment of the resource needs of the laboratory, taking into account the impact of increased Garda activity and the needs arising from the anticipated establishment of a national DNA database.  In doing so consideration will be given to staffing numbers and structures, IT and other equipment needs as well as the Laboratory's internal governance arrangements generally.

· Examine the scope for improved liaison with An Garda Siochana 

· Clarify issues concerning use of evidence with legal stakeholders, mindful that the quality standards adhered to by the Laboratory are in line with international best practice.

· Review means of promoting forensic science in Ireland including the scope for enhancing academic links and undertaking joint research.

· Produce a report for the Tánaiste’s information by end March, 2007.

1.3
Working Methods and Information Gathering

Professor Kopp gathered relevant benchmark data from a range of private and published international sources.   In addition, he carried out a number of information gathering visits to Ireland and met with the full Steering Group on 5 occasions.  In addition, extensive bilateral meetings took place with the Director of the Laboratory and with other individual members of the Steering Group as necessary.  The Steering Group also visited the Swedish Forensic Science Laboratory with Professor Kopp and reviewed in particular the DNA database operations in place there.  Consultation also took place with the IMPACT and PSEU Unions who together represent the majority of technical and administrative staff at the Laboratory.  Written submissions were also received from both unions.   

1.4 
Issues Outside Capacity of this Review
Professor Kopp found that a number of issues arose during the course of his examination which were very pertinent to the management and future of the Laboratory as well as to aspects of the terms of reference but which, in view of the limited timeframe and his own areas of expertise, he felt would be better addressed in subsequent discussions.
These issues include;

· Certain detailed questions relating to grading and work management within the Laboratory itself, which could not be fully considered in the context of this report but which will require further examination, including of course discussion with staff representative bodies.

· Specific proposals to improve awareness within the prosecutorial and judicial process of the role of forensic evidence, with particular relevance to forming realistic assessments of the potential evidential value of certain types of analyses.

· The specification of the case management systems required to support an efficient DNA database and in particular to facilitate transfer of data between the Gardaí and the Laboratory. 

1.5
Overview, Chief Findings and Recommendations

The Review report commences by identifying certain pertinent developments in the field of forensic science generally and by providing an overview of the Forensic Science Laboratory’s current organisation and staffing (Section 2).  This is followed by separate analyses of the demand for services, and consequent resource needs, of the Laboratory’s current functions (Section 3) and those arising from the introduction of a DNA Database (Section 4).  Non-staff resource needs are also addressed (Section 5).  This is followed by an examination of means by which liaison with the Gardaí can be enhanced (Section 6) and an analysis of means of strengthening links with academic science and promoting forensic science generally (Section 7).

 The chief findings and recommendation of the Review are set out over;
Findings and Recommendations relating to the FSL’s Operations Generally

1.
Based on comparison with the analysis carried out in an EU funded comparative study of productivity in forensic labs (QUADROPOL), the FSL compares well in terms of productivity with similar forensic science labs of good standing.

2.
It is evident that a significant proportion of administrative and scientific time is taken up in meeting documentation requirements relating to the chain of evidence and, in particular, in attending Court to certify as to the chain of evidence.  This is in marked contrast to the experience in Sweden and many other European countries where less resource intensive approaches to evidence management appear to be adopted, without any diminution in the effective rights of individuals.  It is recommended that the Law Reform Commission or some other suitable body be charged with evaluating the practical impact of Irish law and practice in managing the chain of evidence and with studying the scope for less wasteful processes.

3.
In the interim, it is recommended that the Gardaí and the FSL work together to improve the arrangements for handling of receipt and return of samples.  In the medium term, IT solutions are required to facilitate more efficient transfer of data and case tracking between the two organisations.
4.
The Laboratory is currently carrying a significant number of vacancies.  Steps should be taken to accelerate recruitment of staff to approved levels.  In the event that the staffing proposals below at point 8. are approved, specific arrangements should be put in place to ensure that the proposed recruitment can be achieved in the minimum timeframe.
5.
FSL has in place effective quality control mechanisms and has achieved accreditation on a high proportion of its processes.   The programme to accredit the remaining processes should be completed within the next three years.  FSL should also move to incorporate competence assurance mechanisms, having regard to the model being developed by ENFSI and emerging best practice in this regard.

Findings and Recommendations Relating to demand for services and resources needs based on (a) current functions and (b) introduction of the DNA database

6.
FSL has traditionally not had the resources to satisfy the forensic demand of the Gardaí.  In particular, approximately 33% of all cases submitted between 2000 and 2006 were not reported on.   Furthermore, there are good grounds for concluding that there is suppressed demand for certain FSL services, particularly in the areas of drug and DNA analysis.  Finally, a number of areas are emerging where FSL should be providing a service but are constrained from doing so due to limitations on resources.

7.
The consequences of the current inability to meet actual and suppressed demands are serious.  Investigations and prosecutions which could benefit from forensic analysis are being deprived of additional insight and this has inevitable consequences in the fight against crime.  

8.
In order to meet the current unmet demand at total of 73 scientific staff are required (4 more than currently sanctioned).   To meet conservative estimates of suppressed demand for DNA a total of  86 staff are required.   2 further staff would also be required to meet the demands for new services.  An additional 3 administrative staff are required, primarily to ensure that cover is available in case reception when core staff are absent in Court or on leave etc.  Demands on the Laboratory should be monitored carefully over time and steps taken to keep resources in line with actual needs.
9.
The introduction of the DNA database will also require additional resources, on a phased basis.  Initially, a team of up to 6 additional staff including at Deputy Director and IT Manager level should be appointed to develop implementation plans which would cover research & process development, procurement planning, system testing and liaison with the Gardaí and other stakeholders.

10.
Once established, the DNA database will develop over time.  A key factor will be the extent to which crime scene samples are submitted for DNA analysis.  Assuming a relatively modest rate of submission initially, which would be in keeping with the international experience, the total staff required to operate the DNA Division within FSL would be 64 initially, of which 35 would be staff already within FSL, assuming the staffing is provided to meet the suppressed demand identified above.  If a more aggressive programme of sample submission is implemented, additional staff will be required.  

11.
The scale of additional administrative support required above that recommended at 8. above will best be assessed following the preparation of a detailed implementation plan and after the extent to which automation in sample management has been fully explored.

12.
The IT and other equipment costs of the DNA database have been tentatively estimated at in the region of €3m, with consumable costs in year one of approximately €1.5m, rising in line with the volume of samples tested.    The Laboratory would also benefit from a more systematic approach to the replacement of major pieces of equipment generally.
Findings and Recommendations relating to liaison with the Gardai with particular reference to the implementation of the DNA database

13.
A framework for utilisation of forensic services by the Gardaí should be put in place, incorporating mechanisms at the strategic, tactical and operational level.   This would be governed by the Service Level Agreement between the Garda Síochána and the Laboratory, backed up by Regional Forensic Investigation Seminars, a quarterly Advisory Forum, Forensic Management Teams in major investigations and the institution of a Crime Scene Co-ordination unit.

14.
As part of this approach, a forensic investigation and awareness training strategy needs to be delivered at various levels throughout the Garda and FSL organisations.   Awareness raising should also be promoted more broadly within the criminal justice system with training, seminars, conferences etc. targeted at lawyers and members of the judiciary.

15.
If the DNA database is to deliver the detection and prosecution benefits it promises, Garda processes must be developed to make the best use of this new tool.  A significant degree of preparation will be required within Garda systems to achieve this and this work needs to be prioritised well in advance of the database coming on stream.

16.
The implementation of the DNA database will also give rise to IT development needs within the Gardaí as well as within the FSL and, if anything, the needs within the Garda organisation will be more extensive.  It is therefore essential that financial provision be made for these and that they be incorporated into Garda ICT planning generally.

17.
It is recommended that an implementation team be established, comprised of the Department of Justice, Equality and Law Reform, the FSL and the Gardaí and tasked with putting in place an implementation plan for the DNA database by the end of 2007.  This team should consult with all relevant stakeholders in the criminal justice system.
Findings and Recommendations relating to promotion of forensic science and undertaking joint research

18.
The links between FSL and academic research should be strengthened through the creation of an academic partnership founded on the sponsorship by the Department/FSL of a lectureship, to be awarded to a candidate with an interest in forensics following a public competition.  In light of the emergence of DNA as a central tool in forensic investigation it is recommended that the first such lectureship should be in genetics.  This partnership arrangement would be complemented by promotion of joint research and internships.

2.
Background and Current Status of the Laboratory

2.1 Overview of international developments in Forensic Science management
Forensic science has become an increasingly important element in criminal justice systems throughout the world.   The requirement for forensic evidence has grown internationally, causing the caseload of many laboratories to double or treble in recent decades.   There has also been rapid development of new techniques and methods giving improved possibilities to obtain forensic evidence. At the same time the demands on the laboratories from customers (mainly the police) and the financing bodies have risen. There is pressure to improve timeliness and provide more “science for money”.  

There is also increased recognition that forensic science should be an integral part of the investigation and justice process. The work of a forensic laboratory does not only concern evidence for the courts but should also give impulses to the investigation process. The findings of the laboratory can often give valuable information that can assist the investigation or can be used as intelligence. Thus there is a need to improve the co-operation between the forensic science laboratory and the police and to improve the forensic awareness in all levels of the police.

With increasing pressures on the forensic scientists to produce more within shorter timeframes the risk of failure has increased.    International best practice has been to manage this risk by introducing quality assurance systems and accreditation from appropriate external bodies.   Many laboratories have also understood that with the increased demands and laboratory size there is also a need for competence assurance systems and important developments on this front are being championed by the European Network of Forensic Science Institutes (ENFSI)
.
Another noteworthy area of development is the increased use of IT and automation in order to rationalise workflow and improve its quality.  In several countries systems have been developed where the information from the crime scene and the police is transferred in digital form to the laboratory where all the analyses results and other laboratory information is added. The information that is pertinent for the laboratory report is transferred by the system to form a preliminary report that is amended by the expert. The report is sent in digital form with a digital signature to the police and can then be forwarded to the prosecutor and the court.

Automation has been introduced in areas where a large number of samples are analysed by the same method. Automation greatly limits the impact of human error in the analysis and has been especially prevalent in the areas of drug and DNA analysis. 

During recent decades there have also been important developments in how forensic evidence is evaluated.   A new approach has emerged, beginning in the UK but also spreading to many other European countries, especially those having adversarial justice systems.  The details of this new perspective are outside the scope of this review but in simple terms the new approach weighs the likelihood of a particular forensic result, based on stated hypotheses about the case, rather than in a supposedly ‘pure’ scientific vacuum.    The significance of this approach, which is increasingly seen as giving more meaningful evidence, is that precisely because the analysis in not taking place in a vacuum, greater dialogue with all stakeholders in the justice system is necessary.   

An important driver in the development of forensic science internationally has been international co-operation and all forensic science laboratories need to dedicate resources to keeping abreast with international developments.  Resources are required to participate in international forensic science co-operation, such as that under the aegis of ENFSI and in associated  R&D.  Similarly, resources are required to invest in training, not merely within the forensic laboratory itself, but also with other stakeholders generally.  

2.2
Current Status of the Irish Forensic Science Laboratory (FSL)
The Laboratory was established in 1975 to provide impartial scientific evidence following examination of items from crime scenes.  Its mission, as set out in its Strategy Statement is to ‘assist in the investigation or crime and to serve the administration of Justice in an effective manner by a highly trained and dedicated staff providing scientific analysis and objective expert evidence to international standards.’  This core objective is complemented through the implementation of a range of initiatives in keeping with the public sector modernisation programme generally.   

2.3
Organisation and Staffing
The Laboratory has grown organically with additional staff numbers being allocated on an ad hoc basis. Work is carried out in four functional areas – biology, chemistry, drugs and DNA.  The staffing situation is summarised at Table 2A below.
Table 2A

	 Grade 
	Number of authorised posts 

	Vacancies
	Number of FTEs

	Director
	1
	0
	1

	Deputy Director
	1
	0
	1

	Grade 1 
	10
	0
	10

	Grade 11
	21
	0.4
	20.6

	Grade 111
	20
	4
	15 (16-1 on career break)

	Senior analyst
	8
	0.4
	7.6

	Analyst
	12.5
	11.5
	1

	HEO
	1
	0.3
	0.7

	EO
	3
	0.2
	2.8

	CO
	3
	0
	3

	Total
	80.5
	16.8
	63.7


It became clear during the course of the review that, despite the fact that staff had been sanctioned and that recruitment panels actually exist in some instances, it nevertheless appeared to take an indefensibly long time to finalise the appointment of new staff.  These delays are serious and need to be seen in the context of the extent to which the Laboratory is currently unable to process all Garda submissions, as examined in Section 3 of this Report.  Recruitment of staff to fill the existing vacancies therefore clearly needs to be accelerated, and if the recommended staff increases proposed in Section 3 are approved, special measures should be put in place to bring the extra staff on stream as quickly as possible.
2.4 
Staff and Career Paths

A majority of staff within the Laboratory are scientifically qualified, many to advanced postgraduate level.  Retention of staff is high and the typical profile is someone who joins the Laboratory mid to late twenties and stays for the rest of their career.   The limited career progression is naturally a subject of concern and while detailed proposals are outside the scope of this review, it clearly something to be factored into Human Resource management decisions.

2.5
Case Processing in the Laboratory

Routine cases are received into the Laboratory and stored before allocation to a scientist in a particular section. The allocation is carried out by the Section head based on the importance and urgency of each case.

A fixed number of high profile cases are taken in directly by the scientist who keeps responsibility for that case and acts as liaison between the Gardaí and the Laboratory.

Typically, a large proportion of items are submitted with minimal analytical request information. At the submission stage it is assumed that the scientist will carry out the most appropriate analyses suited to address the question raised by the allegation. There is a lot of communication between the investigating officer and the scientist. At the beginning of a major case it is not unusual to have multiple phone calls from different members of the Gardaí. Recent understandings with the Garda authorities aim to have all the communication between the scientist and the senior investigator.

The situation relating to Drugs is different. Samples are submitted in tamper evident bags and analyses needed are obvious. However, even in relation to Drug cases, there is a lot of manual handling and duplication of data entry.

The receipt of items into the Laboratory is very cumbersome. This is due in part to legal constraints and in part to practices grown with the development of the Laboratory.

Samples are physically received with a Garda C56 form which lists the items being submitted. The practice has developed that labels on the packing and detailed descriptions of the contents form part of the Laboratory report. This is a time consuming aspect of the work and should be rationalised but remains necessary because it is not unusual for the questioning in court to focus more on the physical appearance of the items rather than on analytical results. This is true even in Drug cases where the court may want to probe what the Garda recorded or saw prior to submitting the sample to the Laboratory.

The review found that the inadequacies of case handling need to be addressed at at least three levels.  In the short term, FSL and the Garda authorities need to review the arrangements for case management to ensure they are as streamlined and effective as possible.  Over the medium term, however, the transmission of information needs to be automated further, IT solutions which properly communicate with each other are required and manual entry of data needs to be kept to the minimum.

Beyond the operational practices of the FSL and the Gardaí on this front, however, it also became very clear during the review that the extent of the requirements arising from the need to certify the chain of evidence in an Irish context was generating enormous and disproportionate demands on the Laboratory and others involved in the criminal justice process.  Indeed, just as questioning in Court often focuses on the appearance of evidence, there is also a significant emphasis on the chain of evidence as opposed to the validity of the findings themselves.  It was clear from the examination of the Swedish work practices that systems could be put in place which certified the chain of evidence in a common-sense fashion but which did not require routine attendance at Court and yet there was no suggestion that the judicial process was less fair or robust as a consequence.   Previous attempts to minimise this demand in an Irish context appear to have failed and it is therefore recommended that the Law Reform Commission or some other suitable expert body be asked to study the practical application of the law in this regard and evaluate the scope for a more efficient means of approaching the management of physical evidence. 
2.6
Quality Assurance and Accreditation

The Review found that the Laboratory has aimed to be as up to date as possible in respect of quality assurance, in spite of limited resources.  In particular, a successful application for accreditation to ISO 17025 standard was made in 2002.  The approach adopted was to gain accreditation for one particular analytical method a year in each of the main sections.  This process has now advanced to a point where most tests in routine use are accredited.  Due to the greater variety of test methods in the Chemistry section a number of areas remains to be accredited and the Review recommends that this process be completed within three years, which represents a reasonable timeframe for this purpose. 

Insofar as competency testing is concerned, training records are maintained as part of the overall quality system and staff are required to carry out actual tests to prove competency.  In keeping with the international trend in this regard, however, and with the best practice being promoted by ENFSI it is likely that more systematic competence testing will be examined by the Laboratory.  The Review found that such an approach would be particularly beneficial, if not actually essential, for the Laboratory to expand as recommended in this review. 
3. Resource Needs of the Forensic Science Laboratory – Current Functions

3.1
Introduction


The requirement contained in the Review Terms of Reference to assess the resource needs of the Laboratory can best be approached by distinguishing between the immediate resource needs, given the Laboratory’s current functions (including in respect of the limited DNA analysis role accorded to the Lab at the present time) and those which would arise from the introduction of the proposed DNA database.  These resource requirements are examined separately in this section and in the next by first quantifying the demand for forensic services in each case and then estimating the staff resource required to meet that demand.


3.2
Existing Demand for FSL Services


Tables 3A and 3B below contain statistics on the number of cases received from the Gardaí and cases reported (i.e. processed) over the past five years. 


The divergence between cases received and reported (Table 3C), highlights the fact that the Laboratory has traditionally not had the resources to satisfy the forensic analysis demand of the Gardaí.    In particular, total unreported cases between 2000 and 2006 amounted to 33% of all cases submitted.


A range of mechanisms are in place to manage this, including provisions with respect to prioritisation contained in the Service Level Agreement with the Gardaí.  In addition, it is agreed policy to return cases to the Gardaí where they have not been analysed within nine months of receipt into the Laboratory, which prompts a re-evaluation of the priority to be accorded to the analysis.  Furthermore, cases with imminent Court dates are prioritised and every effort is made to ensure that Courts are not delayed by lack of a report from the Laboratory.  Similarly, the capacity for the Gardaí to flag a case as having increased in priority also exists.


Notwithstanding these arrangements, the Gardaí would undoubtedly prefer to have the cases they have submitted examined and the only conclusion can be that the detection and prosecution of crime is weakened as a consequence of the unmet demand for forensic services.  This is particularly so in drug analysis cases, where a certificate is required for prosecution,  and in those cases where DNA analyses could assist an investigation.  In fact, DNA is the most recently established section of the Laboratory and cases submitted to it have effectively been maintained at artificially low levels to take account of the limitations on capacity in that section.  It is estimated that a high proportion (perhaps two-thirds) of the cases recorded in the Biology Section would increase in value by adding DNA analyses ( e.g. in a case where blood spatter analysis is currently carried out, DNA analysis would often also be useful).  Moreover there is informal evidence to suggest that Garda investigators believe that DNA analysis could and should be more frequently used in investigating serious crimes.

Submerged demand for forensic services within the Garda organisation is likely to be activated should the Laboratory begin to meet current unmet demands.   It is not possible to estimate accurately the extent of this submerged demand, so the conclusion of this Review is that some conservative estimate of that submerged demand should be provided for and, furthermore, that actual demand should be monitored on a frequent basis and that the gap between demand and response not be permitted to open up again.   Some suppression of demand is acceptable in the long term, as the rationing effect forces the persons requesting services to prioritise, but this can also be achieved by close case management and the gap which currently exists is so broad as to undermine the confidence of the Gardaí in the service, which could have negative strategic consequences for the application of forensics in investigation.
Table 3A

	Cases received
	
	Biology
	Chemistry
	DNA
	Drugs
	

	
	
	
	
	
	
	

	
	2006
	756
	1009
	523
	8852
	

	
	2005
	785
	1165
	408
	8079
	

	
	2004
	795
	1165
	387
	8192
	

	
	2003
	765
	1268
	306
	8470
	

	
	2002
	872
	1585
	220
	8673
	

	
	2001
	878
	1636
	300
	10715
	

	
	2000
	771
	1390
	188
	8658
	


Table 3B

	Cases reported
	
	Biology
	Chemistry
	DNA
	Drugs
	

	
	
	
	
	
	
	

	
	2006
	471
	634
	378
	7248
	

	
	2005
	419
	718
	317
	6390
	

	
	2004
	393
	681
	271
	6251
	

	
	2003
	430
	686
	249
	5653
	

	
	2002
	528
	1188
	201
	4764
	

	
	2001
	607
	1360
	225
	5813
	

	
	2000
	472
	1027
	138
	5111
	


Table 3C Summary

Total cases received and  reported 2000-2006

	
	Biology
	Chemistry
	DNA
	Drugs
	Total

	Received
	5,622
	9,218
	2,332
	61,639
	78,811

	Reported
 
	3,320
	6,294
	1,779
	41,230
	52,623

	Short fall
	2,302
	2,924
	553
	20,409
	26,188


3.3
Additional services not currently being provided

In addition to the unmet demands for the existing services available from the Laboratory, the range of services supplied is not comprehensive when compared with other forensic Laboratories and the Laboratory is under growing pressure to provide these additional services.

Two notable examples include the provision of more extensive services in toxicology and in digital evidence.  In the past the Laboratory has carried out alcohol determinations on biological samples submitted relating to victims of sexual assault cases.  In more recent years these requests have been expanded to test for the presence of controlled drugs and the Laboratory has not been able to meet this need.  If a service were to be provided, it is estimated that approximately 150 of such cases would arise annually.

The experience of other Laboratories particularly in Northern Ireland and rest of UK is that there has been a dramatic increase over recent years in requests for examinations of information stored on mobile phones.  In the Northern Ireland forensic lab for example, 5 staff are employed full-time in providing this service.  Thirty seven such requests were received in FSL in 2006 but if a more comprehensive service were offered it is believed that significant submerged demand would be activated.
3.4
Benchmarking Resource needs in forensic science

In order to evaluate the staffing resources which would reasonably be required to meet the existing demands, an exercise was carried out which compared the productivity of the Irish Lab with a number of leading comparable European organisations.

Fortunately, as the timeframe for this report’s completion would not have permitted entirely original research on this complex subject, a well-established benchmarking model, QUADROPOL, was already available.  This project was sponsored by the EU OISIN II programme and published in 2003.  It compares the productivity of four European Forensic Science laboratories, the Finish National Bureau of Investigation Crime Laboratory (RTL), the Dutch Nederlands Forensisch Instituut (NFI), The Polish Institute of Forensic Research (IFR) and the Swedish National Laboratory of Forensic Science (SKL).

Table 3D over provides some data for FSL and three of the QUADROPOL laboratories. The data for the Polish laboratory have not been used since that laboratory’s tasks differ significantly from that of a national forensic science laboratory.   It should be noted that  FSL does not compile data on the type of cases in exactly the same manner as the QUDROPOL project and thus it was not entirely straightforward to derive the FSL data. There are also important differences between each of the laboratories studied concerning the number of cases in a discipline area, the scope of those areas, as well as the level of automation and computer support. Thus the figures given are not possible to compare directly in all cases. However, they can certainly give an estimate of the comparative productivity of FSL from an international viewpoint.  

Table 3D
Productivity data

	 
	 
	FSL 2006
	 
	Cases per FTE:S
	 
	Hours per item
	 

	 
	
	Prod cases
	FTE:s
	FSL
	SKL
	NFI
	RTL
	FSL
	SKL
	NFI
	RTL

	Firearms
	
	39
	1.5
	26
	132
	74
	61
	9.5
	1.0
	
	4.4

	DNA
	
	376
	16.3
	23
	128
	59
	231
	2.1
	2.8
	4.2
	1.5

	Paint and glass
	168
	4.6
	37
	62
	79
	79
	3.0
	2.0
	6.2
	1.9

	Drugs
	
	7334
	17
	431
	429
	381
	230
	1.3
	0.8
	0.8
	1.3

	Marks
	
	44
	1.3
	34
	71
	44
	88
	6.4
	2.2
	3.8
	2.9

	Hairs and fibres
	50
	2.5
	20
	155
	44
	54
	2.3
	1.2
	4.6
	3.6

	Fires
	
	209
	1.5
	139
	152
	79
	126
	3.2
	2.5
	8.8
	1.8

	For tox
	
	82
	0.9
	91
	
	373
	 
	
	
	
	 

	Digital ev
	
	37
	0.25
	148
	9
	15
	 
	15.2
	30.1
	15.2
	 

	Explosives
	14
	0.5
	28
	90
	27
	37
	5.1
	2.7
	6.0
	6.0


Comments on Table 3D:

Paint and Glass, Marks, Hairs and fibres, Fires, Explosives 
The production conditions may be assumed to be similar. 
 

Firearms
FSL performs only SEM analyses while the QUADROPOL laboratories also include ballistic measurements.

DNA
Sweden and Finland ( SKL and RTL) both have DNA registers.  As a consequence a large proportion of the cases handled are more straightforward volume crimes which may account for the high numbers of cases per FTE. FSL uses only DNA analyses for more complicated cases where more items are sent in per case. 

Drugs
FSL only performs identification and quantification cases while several of the QUADROPOL laboratories also do more time demanding profiling cases.

Forensic toxicology
FSL at present performs screening analyses in a relatively small number of cases while NFI has a complete service using more automation.

Digital evidence
FSL investigates only mobile phones while SKL and NFI has a broader investigation area
In comparing the data account must be taken of several factors which affect recorded productivity.  Productivity is impacted by the mix of cases between those requiring extensive work and those that need comparatively little work. Since FSL prioritises the most important cases (and does not reach all cases), it is likely that it handles a greater proportion of cases that are more timeconsuming. Another issue is the demands of the Courts on the organisation, which has been remarked upon in Section 2.  It was quite clear in extracting data for the above exericse and from the review of the FSL operations generally that the Court and procesution system is  much more demanding on resources than those in the Swedish and Finnish laboratories, for example.  In addition, and again as referred to in section 2, the FSL experts devote considerably more time to the recording of evidence due to the requirements of the prosecutorial process and the relatively limited reliance on digital recording.
Taking all of the above into account, one can infer that the productivity is good in some areas while it can be improved in others.  The overall position is that the Laboratory can be said to compare well with these comparable organisations.

While there is scope for improvement, this is only likely to be achieved in the medium to long term, through improved computer support incorporating closer cooperation with the Gardai as well as greater automation in the drugs and DNA areas.  Reform of the restrictions imposed by the Irish criminal justice process would also yield results, but again this would take time to achieve and requires further study, as recommended in section 2.
3.5
Resource needs of current functions

Broadly speaking, then, the comparison with the QUADROPOL study illustrates that FSL is operating at productivity levels akin to those in leading European labs. with some additional burdens deriving from factors particular to the court process in Ireland and limited automation of processing or of information management between the Lab and the Gardaí.

As the first of these factors is largely outside administrative control and the second will take some years to enhance, it is reasonable to assess resource needs by reference to the existing productivity levels.

On this basis the resource requirements can be calculated as follows as set out in Table 3E below;
Table 3E
	Area
	Cases Rec’d

2006
	Cases Reported

2006
	Suppressed 
demand

	FTEs 

Present
	FTEs

Sanctioned

	Needed

Current

Demand
	Needed

Total

	Biology
	756
	471
	
	12.8
	16
	20
	20

	Chemistry
	1000
	634
	
	14.7
	18
	23
	23

	DNA
	523
	378
	1000*
	7.5
	14
	10
	20

	Drugs
	8852
	7325
	10000*
	17
	21
	20
	23

	New

Services
	
	
	
	
	
	
	  2
  

	Total
	11140
	8808
	11,000
	52
	69
	73
	88

	
	
	
	
	
	
	
	


The Review’s finding then is that in order to meet the current unmet demand at total of 73 scientific staff are required (4 more than currently sanctioned).   To meet estimates of suppressed demand for DNA alone, this total should be increased to 83.  If conservative estimates of suppressed demand for drugs are taken into account, a total of 86 required.   The Review also estimates that 2 further staff would also be required to meet the demands for new services (see section 3.3). 

3.6
Administrative Staff Requirement

It was evident during the review that the administrative support capacity of the Laboratory is also under significant pressure, particularly in respect of its case intake function.  This is currently staffed by one HEO and 2 EOs.   The Review found the work of this area to be an extremely busy one, and very demanding administratively.  Its chief functions are to receive and log case material delivered by members of the Gardaí, track cases to sections within the Lab and subsequently return items to the Gardaí. 

To these core functions, however, must be added a significant workload arising from the need to give evidence at Court to certify continuity of case handling.  When  analysed it was found that at any given time, at least one of the 2 EOs was attending court and with normal absences for leave etc., the consequence is that scientists are regularly called on to cover the case intake and return function, which is highly wasteful of this specialist resource.    The appropriate level of cover for the case reception area, based on the volume of work received and the time required to process this, is believed to be two EOs at all time.  To ensure that this can be provided on a continuous basis, without routinely requiring cover from scientific staff, it is recommended that an additional two EOs be assigned.  It is also recommended that an additional CO be assigned to allow for a dedicated data entry and other support services. 

4. Resource Needs of the Forensic Science Laboratory – Introduction of the DNA Database

4.1
Introduction

A similar approach was adopted in order to assess the resources requirements of the DNA database, beginning with an assessment of the likely volume of samples which will require processing.

.

4.2
Evaluation of the Volume of Samples likely to be submitted to the DNA Database

Appendix A sets out the Review’s analysis of the volume of samples likely to be submitted.  In summary, two key streams will require analysis - ‘suspect’ samples and crime scene samples.   Suspect samples will be taken from persons detained for arrestable offences or from person in prison on the commencement of the legislation.   Crime scene samples will be determined by operational practice and it is expected that this can be further divided into the very serious crime scene cases which the Lab already provides a service for and higher volume crime, typically burglaries and unauthorised taking of motor vehicles.   In the model developed in Appendix A it is assumed that the latter category begins at very modest levels and expands gradually as crime scene procedures are developed in response to the availability of the database.  

There are a number of other potential streams of sample generation under the legislation including volunteered samples in mass-screening situations, elimination samples from law enforcement staff, crime specific samples and finally the ‘second’ samples taken for evidence purposes when a positive intelligence hit is obtained from the system.  These are all taken into account in the proposed model.

4.3
Resources Required – Pre-commencement

Considerable preparation will be required in advance of the DNA database being introduced.  During this preparatory stage procedures will need to be developed following study of other laboratories that have a working register. Personnel will require to be trained, instruments purchased and computer support developed. This development work will have to be performed alongside ongoing DNA work, which will remain busy, even if resourced as recommended in Section 3.

It is estimated that a team of up to 6 staff will be required for this phase.  Included in this team will be a person to lead and take overall responsibility for the project.  Given its significance it is envisaged that this person should be at Deputy Director level and assume overall responsibility for DNA services in the Lab.  They will need to be assisted by at least one senior scientist to oversee the detail of procedure development and training as well as an IT Manager to develop the process automation and the systems to support the eventual database itself.    Other key responsibilities for this team would be to develop a procurement programme for equipment and consumables and to develop liaison mechanisms with the Gardai specific to the needs of the database’s operation.

4.4
Resource Requirement Post-Commencement

Appendix B models the volume of analysis likely to be generated by the estimated sample volume over an initial number of years.
The process of modelling this requirement is quite complex and driven by 

· the number of items requiring testing according to case type

· the number of tests required per sample

· the time required to carry out a test
· the time required to carry out subsequent analysis.

The number of items generated per case will vary and is estimated in this model based on current experience with other types of submissions to the Laboratory.  The more serious crimes will be assumed to generate the most samples.

Depending on the sample type, either one or two tests will be carried out of each item submitted.  For suspect samples, two tests will be carried out.  For crime scene samples one test will be carried out as the comparison against the database and any suspects will form a de facto cross-check in any event.  

Based on an examination of the processes applied by the Swedish Lab, an estimate has then been carried out of the time required in hours to test each samples.  The model assumes greater time commitment in crime scene samples where the stain has to be examined and a sample extracted than in more straightforward suspect sample, which will usually be readily analysable mouth swabs.  In all cases the model assumes productivity growth over time as processes are embedded and enhanced.

Finally, the analysis time for each type of sample is also examined, again by reference to the SKL experience and in the light of FSL’s existing experience in this field.

The net output of this model identified a requirement in terms of staff hours and, assuming operationally available processing time of 70% of FTE staff time, this would give rise to a staffing requirement of  64 in the first year.  It should be noted that this would include the existing staff complement of 35 (assuming the resource requirement recommend in section 3 is provided for).  For the purposes of this analysis, certain functions currently classified as being in the biology field are included in the complement for the DNA database, given their significant contribution in the extraction of DNA from crime sample extraction.
The model also suggests an increase in the staffing requirement over the first five years of operation, as DNA is submitted from a greater number of crime scenes.  More detailed implementation analysis will be required to assess how quickly the system moves from its start up volume, given the scale of what is contemplated and the complexity of the processes and interactions with the Gardaí which will need to be developed.

5.
Non-Staff Resource Requirements

5.1
General Equipment and Accommodation Needs
FSL is reasonably well equipped in terms of scientific and analytical equipment in order to deliver on its current mandate.  In view of the manner in which the Laboratory has evolved over time, however, equipment is acquired and replaced in a relatively ad hoc fashion and the approach to this issue would benefit from a planned replacement programme, particularly insofar as more expensive machinery is concerned.

The current FSL accommodation is completely inadequate, as is the provision for sample storage.  However, as plans are at an advanced stage to build a new facility for the Lab, this issue was not studied in any detail as part of the Review.

5.2 
DNA Database

The introduction of the database will give rise to non-pay expenditure under the headings of DNA Analytical Equipment, DNA Analysis Consumables and IT system management.  A detailed costing exercises is outside the scope of this review but an indicative outline of the likely costs is set out at Appendix D.   Based on the Swedish experience in particular, the total capital cost is estimate at being in the region of €3m, including very tentative €2m for the IT component.  Substantial consumable costs will also be incurred on an ongoing basis (primarily sample test kits).  Based on the sample estimates contained in Appendix A & B, the consumable costs in the first year are expected to be approximately, €1.5m.
6.
Liaison with An Garda Siochana

6.1 Current Situation
The relationship between An Garda Síochána and the Forensic Science Laboratory spans several decades and has evolved into a partnership approach. The existing relationship is governed by a Service Level Agreement (SLA) signed between the Commissioner and the Director of the Forensic Science Laboratory. There is also a quarterly meeting of the Advisory Forum jointly chaired by Assistant Commissioner, National Support Services and the head of Chemistry Forensic Science Laboratory.
An Garda Síochána has placed the effective use of scientific and technological advances at the core of its Corporate Strategy in contributing to improved detection rates and crime reduction. This is designed to complement the current reorganisation of investigative processes to provide demonstrable levels of responsibility and accountability in the end to end process of crime investigation.
It is now recognised that the effective use of forensic evidence is dependent on forensic investigation activities being integrated into the investigative process from the outset of an investigation. To maximise the outcomes mechanisms and structures need to be in place where this integration takes place as a standardised norm rather than happening in exceptional or ad hoc circumstances.
The establishment of the DNA database will incorporate legislative provision for the establishment of an oversight body to monitor the operation of the database and report to the Minister. The committee will have responsibility to review the arrangements and codes of practice for the taking of samples (including crime scene samples), their transmission to the laboratory, their secure handling and storage, the development of profiles and the communication of the results of analysis.  

The current review affords an opportunity to develop a framework to ensure optimum usage and delivery of forensic services. It will provide the basis on which to develop codes of practice and protocols required by legislation. The core of the proposal is to establish an effective two way communication flow and provide a mechanism to facilitate mutual accountability and demonstrable transparency in the processing of DNA samples.
6.2 Proposed Framework for Enhanced Liaison Arrangements
The proposal is aimed at three levels – Strategic Level



 - Tactical Level


- Operational Level

It is envisaged that each of these levels would inform the activities and progress of the other to ensure adequate and effective levels of service are delivered and maintained.
Corporate Agenda
It is proposed that Forensic Investigation Strategy is prioritised on the corporate agenda of An Garda Síochána.  Specific prioritise will be set out in the terms of the Service Level Agreement.  This will assist in determining the strategic direction of forensic integration and prioritisation of requirements to achieve the desired outcomes on behalf of An Garda Síochána (the customer). These priorities can then be reflected in the strategy statement of the laboratory to ensure delivery.  

Regional Forensic Investigation Seminars 
Deriving from the above each Regional Commissioner will chair an annual Regional Forensic Investigation Seminar. This will provide a forum at which to discuss forensic issues at two levels strategic/tactical and operational. The meeting will be attended by the Senior Management Team of the Region, senior laboratory scientists and Garda Technical Bureau Management.
The Detective Superintendent in consultation with the regional management team will set the agenda and will focus on specific items relating to forensic investigation relative to the region. At a managerial level the focus will be on the operation of the Service Level Agreement in meeting the operational policing requirements of the Region. Sergeants in charge of each of the Divisional Crime Scene Units will also attend to address specific issues arising.
The operational focus of the seminar will provide a forum for Divisional Scenes of Crime Examiners, Forensic Science Laboratory scientists and Technical Bureau experts to sharing of best practice processes and techniques. It will also address training issues specific to the units in attendance and allow benchmarking of national practice. The outcomes of the above meetings will set the main theme of the agendas for the quarterly advisory forums.

Advisory Forum

The existing Advisory Forum will continue to meet on a quarterly basis to oversee the workings of the Service Level Agreement. However it is proposed that the structure of the forum be revised to reflect the issues arising at a tactical and operational level in the context of delivering on the SLA. In this regard the outcomes of the Strategic/Tactical and Operational meetings will inform the agenda.

In addition to monitoring the Service Level Agreement, the advisory forum will be in a position to advise the Commissioner on the ongoing implementation of a Forensic Strategy within An Garda Síochána to ensure optimum use of advances in science and technology.
Forensic Management Teams (FMTs) in major investigations
The introduction of Major Crime Investigation Teams and Senior Investigating Officers (SIO)s necessitates a structured and standardised approach to the integration of forensic investigation into the investigative process. This can be best achieved through the establishment of forensic management teams (FMTs), supported by a forensic strategy for all major investigations agreed as policy by the Commissioner. 
The FMT will comprise of the SIO; the Garda Technical Bureau expert and the Forensic Scientist assigned to the case. The team will provide the communication channel to and from the investigation. The team will also advise on the most appropriate use and prioritisation of exhibits to the investigation team.
Crime Scene Co-ordination Unit
There is a statutory requirement enunciated in the Draft DNA Legislation 2006 for An Garda Síochána and the Forensic Science Laboratory to develop Codes of Best Practice. This unit will be tasked with Management of An Garda Siobhan’s functions in the establishment of a DNA database including the development of Codes of Practice for taking DNA samples, transmission, storage and outcomes.
Management information and performance indicators need to be developed to allow monitoring of the value and effectiveness of forensic inputs. The unit will be tasked with developing structured mechanisms to co-ordinate and manage forensic outcomes to aid investigators. This will also provide timely management information to assist national and local policy interventions. 
Central to the effectiveness of the above is the provision of operational support, appropriate training and monitoring of the activities of Divisional scenes of crime examiners. This support can be provided jointly by An Garda Síochána and the Forensic Science Laboratory through the provision of regional training seminars, accredited training and sharing of best practice. 
6.3
Training
A forensic investigation and awareness training strategy needs to be delivered at various levels throughout the Garda organisation and the Forensic Science Laboratory.

· A joint training committee under the auspices of the advisory forum should be established to agree a joint training strategy for inputs to various in-house and external training courses.

· Accredited training for scenes of crime examiners with joint input to training model from the Garda technical Bureau and the Forensic Science Laboratory,

· Forensic awareness training at all levels from student training to senior management development courses. 

· There should be joint training forensic evidence awareness inputs from the Forensic Science Laboratory and Garda Technical Bureau to all SIO, Incident room managers, Major Crime Investigation Teams etc at appropriate level.

· Reciprocal awareness seminars for Laboratory staff to be provided by Garda Investigators.

· Garda Technical Bureau experts and Forensic Science Scientist should meet twice a year to share and exchange best practice and develop the concept of a ‘community of practice’ between both organisations.

· Members of both organisations should engage in joint training opportunities and attendance at appropriate seminars and conferences.

6.4
General

The effective use of DNA as a tool in the fight against crime is critically dependent on processes within An Garda Síochána. The integrity and reliability of crime scene samples, donor and suspect samples throughout the chain of retrieval and submission must be upheld to ensure integrity. This will impact significantly on Garda processes from the arrest and detention of prisoners, crime scene examination and subsequent submission of samples to the Garda Technical Bureau and their onward transmission to the Forensic Science Laboratory. In the context of reliable evidence there is a co-dependency on processes conducted throughout the exhibit cycle within An Garda Síochána and the processing of samples in the laboratory.

The legislative provision for the drawing up of Codes of Practice will address the logistical arrangements that will be put in place. However this must be underpinned by a commitment to providing the relevant resources to An Garda Síochána. In particular the integration and prioritisation of requirements to align with the current ICT strategy and provide technical and IT based solutions to managing critical processes. The issue of accommodation must also be addressed to provide fit-for-purpose facilities to ensure handling and processing of exhibits is maintained to the highest standards. 

The material for the screening RIA submitted to the Department of Justice Equality and Law Reform highlighted these issues. To ensure smooth integration and implementation of the database, it is recommended that these issues be sequenced and addressed by and inter-agency implementation
7.
Promoting forensic science in Ireland including the scope for enhancing academic links and fostering joint research
7.1 
Introduction
The work of the Forensic Science Laboratory depends on some of the most complex scientific theories and on the use of sophisticated scientific apparatus.   In a rapidly changing scientific environment the FSL must meet the highest standards of accuracy in the preparation and presentation of evidence, it must keep abreast of fast moving sciences (eg genetics, chemistry and information science), and it must maintain and enhance its reputation for professionalism at home and abroad.  This reputation is especially important within the international profession of forensic science, with other professions with which the staff work closely, eg the legal and medical professions, and with members of the Gardai.  Needless to say the public must have confidence in the FSL. The courts, legal community, the gardai and public generally need reassurance that forensic science in Ireland is world class standard.

From 1975 to 2006 forensic science has been used in a significant number of major criminal cases in Ireland. However, comparisons with other countries -  UK, Sweden, Finland and Netherlands -  show that the FSL has not been able to use science in criminal investigations to its full potential.  This has to change.  It is extremely important to raise the scientific profile of the FSL in the mind of the complex range of stakeholders with whom it engages.
7.2 
Benefits from Strategic Links with Academic Science
In its reliance on the use of science, the FSL should be compared with medical, industrial and agricultural laboratories.  Like all state-funded laboratories it has been under great pressure to keep up with the advances in science.  The Review found that other organisations in a similar position had benefitted by developing links with scientific faculites.  Leading hospitals and their scientific and medical staff, for example, have developed closer links with the medical and science faculties in the five university medical schools, supported by the Department of Health and Children and by the Department of Education and Science.   
This approach is in keeing with the Government’s strategic commitment to build a “knowledge-based society” and reflected in the estalishment of Science Foundation Ireland, and in other initiaitves, such as increased funding from the Department of Health and Children to Health Research Board to support developments in health care and funding by the Department of Education and Science to establish the Irish Research Council for Science, Engineering and Technology (IRCSET).  The Department of Agriculture has likewise funded new research programmes. 

It is thereofre recommended that the FSL build such academic links, with funding and support from the Department of Justice, Equality and Law Reform.   There are multiple benefits to this approach : it will make it easier to remain up to date with the latest developments in the relevant sciences, to build up personal links between the staff of the FSL and leading Irish scientists, to carry out or participate in research at the forefront of forensic science, to encourage staff of the FSL to initiate research projects, to better integrate the staff of the FSL in the Irish and international scientific community, to provide sabbattical opportunities for staff of the FSL to get experience of new techniques and new ideas in leading Irish laboratories, to attract excellent young scientists into forensics through “internships”, and in overall terms to enhance the reputation and raise the public profile of forensic science and the FSL in Ireland and abroad.  

7.3
Establishment of a Lectureship in Forensic Genetics
In order to anchor the development of these links, it is recommended that the Department should establish a funded lectureship, by means of public competition, and with the assistance of the Laboratory.  In order to maximise the benefit to the Laboratory from such an exercise, this lectureship should specifically focus on the field of genetics, in light of the increasing centrality of forensic DNA analysis to the work of the Laboratory and having regard to the forthcoming establishment of the DNA database.  

The precedent for Government Departments funding lectureships is well established in the Health and Agriculture field and the benefits of professionals having access to sources of academic learning and collaborative research is well established in Ireland and internationally.  The desired result is the promotion of a research school which in addition to carrying out fundamental research will act as a scientific resource to the Forensic Science Laboratory whose main function will remain operational casework on behalf of the criminal justice system. 

The specific terms of reference for such a competition would be for a matter for further detailed consideration but in general the intention would be that the successful applicant would;
· be a member of staff of a major academic research and teaching department devoted to the relevant science;

· lead the development of forensic genetics in Ireland;

· carry out high quality research at the forefront of forensic genetics;

· create an international reputation for Irish forensic science; 

· provide a link between the staff of the FSL and the Irish scientific community;

· build links between the FSL and the main academic and scientific institutions in Ireland  (the universities, Royal Irish Academy, Science Foundation Ireland, etc etc)

· collaborate with the staff of the forensic science laboratory in research and teaching;

· organise scientific courses, seminars and conferences for forensic scientists;

· cooperate with staff of the FSL who want to supervise research outside the FSL, or who want to take sabbatical leave to carry out research; 

· organise information and education programmes for lawyers, judges and members of AGS;

· participate in public discussions on forensic science;

· teach the subject of forensic genetics to undergraduates and postgraduates;
· supervise internships for students interested in becoming forensic scientists;

· and generally enhance the reputation and raise the public profile of forensic science and the FSL in Ireland and abroad.  

7.4
Other Initiatives 
The establishment of the above lectureship could be complemented by other steps to promote forensic science including through cooperation with state agencies which already fund research.  FSL could, for example, make funds available to Science Foundation Ireland, (or Enterprise Ireland or the Health Research Board) for one or more research projects in forensic science.  It is also important that the Laboratory devise new ways of encouraging staff to conduct and publish research and that sabattical research and exchange programmes should be estbalished.  Similairly, internships could be advertised for researchers wishing to gain experience of forensic science and steps could also be taken to promote forensic science amongst younger people by, for example, sponsoring prizes at Young Scientist exhibition. 

APPENDIX A

ESTIMATE OF SAMPLE THROUGHPUT IN THE PROPOSED DNA DATABASE

Evaluation of the Volume of Samples likely to be submitted to the DNA Database

Arising from the provisions of the proposed legislation there a number of potential sample streams, the two principal streams being ‘suspect’ samples and crime scene samples.  

‘Suspect’ Samples

The suspect samples will be comprised of persons detained for arrestable offences, together with all persons serving sentences on commencement date, as well as those on the sex offenders register.  

The detention of persons for arrestable offences primarily takes place under S4 of the Criminal Justice, Act, 1984, with smaller numbers detained under S30 of the Offences against the State Act and S2 of the Drugs Trafficking Act, 1996.  Detentions under these Acts took place on 10,408 occasions in 2006.

Added to this are those on the sex offender register and in prison custody (1,000 and 3,300 approx respectively).

The suspect sample stream could therefore generate in the region of 14,700 samples in the first year of operation and 10,500 per annum subsequently.  

Scene of Crime Samples

Estimation of the volume of scene of crime samples is less straightforward, partly because of the varied nature of scenes, but principally because the collection of DNA samples will be heavily dependant on operational practice.  

As discussed, in section 3, this Review’s finding is that demand exists for serious crime scene analysis in 1,000 cases per annum, primarily murders, sexual offences and other serious assaults.  At a minimum this stream will continue.  In addition, however, the availability of the database opens up the prospect of improved detection in volume crimes and especially in burglary and unauthorised taking of motor vehicle cases.  

The current experience in volume crime is that forensic submissions are received by the Garda Technical Bureau in approx. one third of these cases (including fingerprints) but potential for higher rates of submission certainly exists.  On the basis that the number of burglaries and unauthorised takings in 2006 were approximately 24,00 and 13,000 respectively, a one-third submission rate would give rise to in excess of 12,000 scene submissions per annum.  

The international experiences is that this volume of submission is achieved very gradually, as both police and forensic systems gear up and become familiar with the sampling systems.  

The model developed below proposes very gradual development of this type of submission, at a rate which is realistically achievable but which nevertheless has sufficient critical mass to build up confidence amongst investigators in its value as a crime detection tool. 

Other Streams

Under the legislative arrangements proposed, there are a number of other potential streams of sample generation; volunteered samples in mass-screening situations, elimination samples from law enforcement staff, crime specific samples and finally the ‘second’ samples taken for evidence purposes when a positive intelligence hit is obtained from the system. 

The first three of these are unlikely to generate significant numbers and provision of 300 samples per annum is included below.  The evidence numbers will grow as the database grows and hit rate increases.  Hit rate varies internationally (UK:45%, NZ:51%) but in the model developed below a rate of 5% is assumed in year one, growing to 40% by year 5.  Not all hits will give require an evidence sample (the case might not go to Court or might be grouped with other offences).  The model below assumes that 50% of hits go on to require evidence samples.

  Sample Generation Model

	Year
	Suspect
	Scene
	Other
	Total

	1
	14,700
	2,500 (1,000 serious plus 1,500 volume)
	425 (300 misc. plus 125  evidence)
	17,625

	2
	10,500
	5,000 (1,000 serious plus 4,000 volume)
	550
	16,050

	3
	10,500
	7,250
	1,400
	19,150

	4
	10,500
	8,600
	1,800
	20,900

	5
	10,500
	10,220
	2,320
	23,040


APPENDIX B
MODEL OF STAFF REQUIRED TO PROCESS DNA SAMPLES 

	SUSPECTS

	DATABASE

	Cases
	Case Work
	Samples
	Stains

Analysis

One test
	Analysis

Two Tests
	Stains

	No
	F
	Hours
	f
	No
	F
	Hours 
	F
	Hours
	
	F
	Hours

	14,700
	0.5
	7,350
	1.0
	14,700
	0.7
	10,290
	0.4
	16,170
	17,200
	0.17
	2,924

	10,500
	0.4
	4,200
	1.0
	10,500
	0.6
	  6,300
	0.3
	  9,450
	15,000
	0.16
	2,480

	10,500
	0.3
	3,150
	1.0
	10,500
	0.5
	  5,250
	0.3
	  7,875
	17,750
	0.15
	2,663

	10,500
	0.2
	2,100
	1.0
	10,500
	0.4
	  4,200
	0.2
	  6,300
	19,100
	0.14
	2,674

	10,500
	0.2
	2,100
	1.0
	10,500
	0.4
	  4,200
	0.2
	  6,300
	20,720
	0.13
	2,694

	Scene – SERIOUS Crime
	

	Cases
	Case Work
	Samples
	Stains Analysis

One test
	Analysis

Two tests
	

	No
	F
	Hours
	f
	No
	F
	Hours
	F
	Hours
	

	1,000
	20
	20,000
	10
	10,000
	1.1
	11,000
	0.8
	19,250
	

	1,000
	19
	19,000
	10
	10,000
	1.0
	10,000
	0.8
	17,500
	

	1,000
	18
	18,000
	10
	10,000
	0.9
	  9,000
	0.5
	13,500
	

	1,000
	17
	17,000
	10
	10,000
	0.8
	  8,000
	0.4
	12,000
	

	1,000
	16
	16,000
	10
	10,000
	0.6
	  6,000
	0.3
	  9,000
	

	Scene – VOLUME Crime
	

	Cases
	Case Work
	Samples
	Stains Analysis

One test
	Analysis

Two tests
	

	No
	F
	Hours
	f
	No
	F
	Hours
	F
	Hours
	

	  1,500
	5.0
	  7,500
	2.0
	  3,000
	1.1
	  3,300
	0.8
	  5,775
	

	  4,000
	4.5
	18,000
	1.9
	  7,600
	1.0
	  7,600
	0.8
	13,300
	

	  6,250
	4.0
	25,000
	1.8
	11,250
	0.9
	10,125
	0.5
	15,188
	

	  7,600
	3.5
	26,600
	1.7
	12,920
	0.8
	10,336
	0.4
	15,504
	

	  9,220
	3.0
	27,660
	1.6
	14,752
	0.8
	11,802
	0.4
	17,702
	

	OTHER – resampling
	

	Cases
	Case work
	Samples
	Stains Analysis

One test
	Analysis 

Two tests
	

	No
	F
	Hours
	f
	No
	F 
	Hours
	F
	Hours
	

	    425
	0.5
	   213
	1.0
	   425
	0.7
	    298
	0.4
	   468
	

	    550
	0.4
	   220
	1.0
	   550
	0.6
	    330
	0.3
	   495
	

	 1,400
	0.3
	   420
	1.0
	 1,400
	0.5
	    700
	0.3
	 1,120
	

	 1,800
	0.2
	   360
	1.0
	 1,800
	0.4
	    720
	0.2
	 1,080
	

	 2,320
	0.1
	   232
	1.0
	 2,320
	0.4
	    928
	0.2
	 1,392
	


Notes
F= Hours/case, Hours/samples, Hours/report

F= Sample/case  










Contd. Over..
	
	TOTAL WORK VOLUME AND RESOURCES REQUIRED

One test for scene samples, two for person samples
	

	
	Case work
	Analysis
	Database
	TOTAL HOURS
	ADJUSTED STAFFING NUMBERS

	Cases

No
	Suspects

Hours
	Serious

Hours
	Volume

Hours
	Other

Hours
	Hours
	Hours
	Hours
	     1,547

Workyears
	/0.7

	17,625
	  7,350
	20,000
	  7,500
	   213
	30,938
	  2,924
	68,924
	     45
	64

	16,050
	  4,200
	19,000
	18,000
	   220
	27,545
	  2,480
	71,445
	     46
	66

	19,150
	  3,150
	18,000
	25,000
	   420
	28,120
	  2,663
	77,353
	     50
	71

	20,900
	  2,100
	17,000
	26,600
	   360
	25,716
	  2,674
	74,450
	     48
	69

	23,040
	  2,100
	16,000
	27,660
	   232
	25,494
	  2,694
	74,179
	     48
	69


Notes
F= Hours/case, Hours/samples, Hours/report

F= Sample/case  

APPENDIX C

NON-STAFFING COSTS OF DNA DATABASE
DNA database and Forensic Laboratory equipment needs
	
	Capital
	Maintenance
	Consumables *

	IT
	2,000,000
	
	

	Genemapper
	25,000
	
	

	Sequencers x 2 
	360,000
	
	

	
	
	
	

	Robot 1
	10,000
	
	

	Robot extraction x2 
	100,000
	
	

	Robot FDA extraction
	25,000
	
	

	Robot special x2 
	100,000
	
	

	Thermocyclers x2 

   
	200,000
	
	

	Quantifilier
	100,000
	
	

	Total **
	€2,920,000
	
	

	
	
	
	

	Maintenance contracts estimates

(per annum)
	
	€60,000
	

	
	
	
	Cost per stain based on present use



	
	
	
	 Year 1

28200 x 55 = €1,551,000

	
	
	
	Year 2

29250 x 55= €1,608,750

	
	
	
	Year 3

34,650 x 55= €1,905,750


* Some economies of scale expected but rising costs over time will offset this
** Costs based on figures from Sweden – further research required re costs here.







�  Professor Kopp is the former Director of the Swedish Forensic Science Laboratory (SKL) and a founding member of the European Network of Forensic Science Institutes. 





� In Europe the organisation European Network of Forensic Science Institutes is the main platform for international cooperation. It has 54 members from 31 countries. ENFSI promotes method development through its 16 working groups, each one representing one specialist area of forensic science.





� Includes 10 positions approved December, 2006 


� Includes some cases reported without any analyses i.e. written off


� See comments at section 3.2 earlier.  Suppressed demand has been provided for conservatively here, solely in the drug and DNA analysis areas.  The figures cited are based on the Review’s finding that a high proportion of biology cases would benefit from DNA analysis and that investigators would seek out DNA analysis if a more comprehensive service was provided.  Insofar as drug analysis is concerned, the figure included (10,000) is believe to be a realistic conservative estimate of the demand that would be activated, based on drug submission trends and in particular the  fact that in 2001 cases submitted was 10,715. 


� FTEs sanctioned but not actually allocated to specific areas as yet – may not be distributed as above.
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