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Executive Summary  
 
Defra supports a research programme on drinking water quality and health, which is 
managed by the Drinking Water Inspectorate (DWI). This programme has a number 
of important requirements for research, including: 
 
• Providing a sound science base for informing policy and influencing the 

formulation of policy, for contributing to the activities of international bodies that 
are influential in the formulation of policy and standards; 

• Providing good technical information that will contribute to understanding the 
impact of drinking water contaminants on public health and consumer 
acceptability; 

• Obtaining technical information to assist the Inspectorate in an efficient and 
proportionate manner; 

• Providing a basis for judging other research that might impact regulatory activity 
and for assessing the social and regulatory impact of regulatory decisions.  

 
The policy and strategy issues behind the programme are set out in the ROAME 
statement on the water distribution, conservation and quality research programme. 
 
In order to ensure that the objectives and policy requirements of the programme were 
being met and that the programme delivers the necessary quality of research, it is 
necessary to carry out a periodic evaluation of the programme. 
 
The reviewers carried out an evaluation of the 71 projects completed in the period 
1996 to 2004. This included a detailed investigation of the project records and the 
development of a database that could be used for cross-referencing the projects and 
project files. Electronic versions of the final reports from the projects were made 
available and of these 63 were evaluated with respect to ten key aspects: Scientific 
Quality of Output; Performance of Contractor; Performance of Defra Project Officer; 
Consistency with Project Objectives; Consistency with Programme Objectives; 
Collaboration with Other Groups; Effectiveness of Dissemination; Perceived Value 
for Money; Implications for Future Policy Decisions, and Implications for Future 
Technical Decisions. Each project was scored for each aspect category on a scale of 1 
(poor) to 5 (excellent) by at least two reviewers independently and the scores 
combined. The reviewers also scored whether the project should be considered for in-
depth review on a scale of 1 (definite) to 4 (definitely not) in order to select 10 
projects for further review in the second phase. There was remarkable consistency 
between the reviewers, in spite of the fact that the reviews were done blind so that 
there was no cross influence. The projects selected for detailed review were those 
rated 1 or 2 by the reviewers. Consideration was also taken of the project size and/or 
importance, and performance of contractors. Those selected included examples of 
projects that gave DWI problems and projects of very high quality. Consideration was 
also given to the relevance of the research. The final list of 10 projects reflected a 
range of research areas, research topics and contractors, including one large 
collaborative project. 
 
As well as the ten projects selected for in-depth review, a list was prepared of key 
stakeholders, e.g., Defra staff, advisors, government customers, external customers 
and contractors, who were to be interviewed. Of the list of 20 individuals chosen, 18 
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were prepared to be available for interview. These interviews provided the basis for a 
number of the comments and recommendations, and in most cases reinforced the 
opinions of the reviewers gained from the in-depth review of the research programme. 
 
Based on the overall evaluation it was clear that the majority of the research 
programme had been carried out to a very high standard, and had not only contributed 
to the technical knowledge required by DWI, informing both policy and technical 
decisions, but in a number of cases had also had a significant impact on the wider user 
community beyond the UK. In addition, as part of the programme Defra had 
contributed to and taken part in the management of a number of significant 
collaborative projects with other research funders in the UK and the USA. 
 
While the research programme is seen to be generally of a high standard there are, 
inevitably, several key areas identified as having scope for improvement. A number of 
recommendations have been made for consideration by the department in the light of 
current changes in the Departmental management structure. 

It is recognised, from discussions with DWI officers during the course of this project, 
that a number of the recommendations made below are already in the process of 
implementation by DWI. Notwithstanding that, they are important findings from this 
review of the Defra drinking water and health research programme from 1996 to 2004 
using project records and reports and interviews with both contractors and advisors 
and customers, and it is important that they are recorded. 
 
Dissemination 
 

• Consideration should be given to making Defra funded research outputs freely 
available (in PDF or MS WORD format).  

• Consideration should be given to the incorporation of a dissemination plan 
into the research planning process. 

• Consideration should be given to preparing an annual summary of research 
conducted under the DWQH with details of individual projects.  

• Consideration should be given to holding regular research workshops; these 
could be held annually, early in the financial year. 

 
Consultation 
 

• Consideration should be given to the need for wider consultation regarding 
research priorities and specific research topics. This might include 
representatives from the wider water community, academia and major research 
consultancies. 

• Defra should make greater use of existing advisors and advisory groups, such 
as the Committee on Products and Processes (CPP) and Health Protection 
Agency (HPA), in formulating research objectives, including taking advantage 
of existing research programmes.  

• Consideration should be given to the value of forming a DWQH research 
steering group that could involve external stakeholders. This body could 
scrutinise the proposed research programme and comment on whether it 
covers the areas of importance, provides value for money and is 
complementary to other research initiatives. 
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Collaboration 
 

• Consideration should be given to closer collaboration with other research 
funding bodies. 

• Consideration should be given to whether it is possible to encourage more 
collaboration between contractors to take greater advantage of complementary 
skills. This could be included in the call for tenders or by inviting contractors 
to put in a collaborative bid for a particular specialist topic. 

 
Project Management 
 

• Consideration should be given to widening the number of Project Officers to 
emphasise the importance of this role.  

• Consideration should be given to the inclusion of a brief statement on file as to 
the reason why the research has been commissioned, and how this is expected 
to meet the objectives set out in the ROAME statement. 

• It is essential that the full details of project records and files be maintained so 
that the project records are both complete and up to date. 

• Consideration should be given to increasing the time given to potential 
contractors to provide tenders in response to an invitation to tender. This could 
be four weeks for projects of six months or greater duration. 

• Consideration should be given to building closer and more regular contacts 
between Project Officers and contractors into the specification of research 
contracts.  

• Consideration should be given to the involvement of an independent expert to 
support the DWI to achieve the best outcome from a project.  

• A system of formal wrap-up meetings at the end of projects should be 
instigated. 

• The detail of project records and files needs to be maintained so as to be 
complete and up to date. This should also include all electronic 
correspondence of substance and will be aided by the new project filing and 
control system being established. 
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1 Objectives  
 
The detailed objectives from the project tender for the research projects identified by 
DWI and carried out in the review period of 1996-2004 were to determine: 
 

1. Whether the objectives of the DWQH programme have been appropriate, 
given the responsibilities and policy objectives of the then Department of 
Environment, subsequently the Department of the Environment, Transport 
and Regions and latterly the Department for Environment, Food and Rural 
Affairs, during the period in question; 

2. The scientific quality of research outputs and, where appropriate, the 
performance of contractors; 

3. Whether the content and objectives of the research programme were 
appropriate, taking into account the roles and responsibilities of other 
organisations (both national and international) that have interests in 
drinking water research; 

4. Whether outputs from the DWQH programme have been effectively 
disseminated to customers and the scientific community in general; 

5. Whether value for money has been achieved, including consideration of 
whether advantage has been taken of opportunities for collaborative or 
complementary activities at the national and international level; 

6. Wider technical or policy implications that warrant consideration in future 
research programmes; and 

7. The future scale and development of the DWQH programme. 
 
 
This is the final report of the project and encompasses the outputs from both Phase 1 
and 2, and the overall recommendations from the review of research projects carried 
out between 1996 and 2004 as part of Defra’s Drinking Water Quality and Health 
Research programme. 
 
 



Watts & Crane Associates   Final Report to Defra 

 Page 12 of 54 

2 Introduction 
 
The Department of Environment, Food and Rural Affairs (Defra) supports a research 
programme on drinking water and health, which is managed by the Drinking Water 
Inspectorate. This programme has a number of important requirements for research, 
including: 
 

• Providing a sound science base that will be used in informing policy, 
influencing other organisations that formulate policy, such as the European 
Commission, and contributing to international activities such as the WHO 
Guidelines for Drinking Water Quality that also play a significant role in 
determining and influencing policy. This would include providing a sound 
scientific basis for standards. 

 
• Providing technical information that will contribute to the understanding of the 

impact of drinking water contaminants on public health. 
 

• Obtaining technical information that will assist the Inspectorate in carrying out 
its duties in an efficient and proportionate manner, in terms of inspecting 
water company operations, enforcing regulations and interacting with other 
departments and agencies, such as OFWAT, to which they provide advice. 

 
• Providing a basis for judging other research that might impact on regulatory 

activity in England and Wales or in the European Union. 
 

• Providing a basis for assessing the social and economic impact of regulatory 
decisions, particularly where this relates to regulatory activity in England and 
Wales with regard to the setting of national standards for contaminants that 
impact on consumer perception. 

 
The policy and strategy issues are clearly set out in the ROAME statement on the 
water distribution, conservation and quality research programme. These are: 
 

(a) Risk assessment in relation to development of drinking water standards. 
(b) Consumer attitudes towards the water industry and their perception of drinking 

water quality. 
(c) Negotiations in international forums, including single market issues affecting 

construction products and water treatment chemicals. 
(d) Technical audit of water companies and provision of advice to Ministers on 

water companies’ compliance with their legal obligations concerning 
provision of wholesome water. 

(e) Responses to recommendations by Defra, non-departmental bodies and 
investigation of other sources of information concerning drinking water 
quality. 

(f) Development and dissemination of guidance on water supply regulatory issues 
and the promotion of its application. 

 
The strategy is designed to meet the specific objectives given in the ROAME 
statement: 
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(i) Avoiding unjustifiably expensive regulatory costs for the UK resulting 
from future amendments of the Drinking Water Directive; 

(ii) To ensure that UK notified bodies to be established under the European 
Acceptance Scheme (EAS) are able to address the challenges posed by the 
progressive implementation of the EAS; 

(iii) To ensure that the implications of the EAS are anticipated and that UK 
suppliers are not disadvantaged by changes to test methods and acceptance 
criteria; 

(iv) To develop with Water UK revised UK guidance on the implementation of 
monitoring for aesthetic parameters; 

(v) To develop guidance for water companies on the optimisation of 
plumbosolvency measures necessary for minimisation of lead 
concentrations at consumers’ taps; 

(vi) To review policy on storage within premises and other factors liable to 
have a deleterious effect on water before use. 

 
In order to ensure that the DWQH research programme is meeting its objectives in as 
efficient and cost effective manner as possible, it is necessary to carry out periodic 
evaluations of the programme. It is also important to ensure a significant degree of 
transparency in the management of research funded from the public purse. 
Appropriate experts working to an agreed brief can best achieve this through 
independent evaluation. The objectives given above provide the basis for that agreed 
brief. 
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3 Overall Evaluation 
 

3.1 Approach Used 
 
The project invitation to tender literature supplied by Defra contained, inter alia, a list 
of the 71 project reports to be reviewed (see Annex 1). At the commencement of the 
project, DWI supplied a CD-ROM containing electronic copies of most (68) of the 
project reports and an EXCEL database with the DWI R&D file list. The scope of 
work included the reports published by FWR which only represent a portion of the 
research projects carried out during the period. The best estimate, from the 70/2/** 
file list, is that about another 80 projects were started in the period, and it should be 
noted that where these were jointly funded by other bodies (e.g. UKWIR or 
AwwaRF) the reports would be published by the other body. 
 
The first stage of the project was to identify the DWI file numbers relevant to the 
project reports and this was achieved by comparing the project titles, DWI R&D file 
list, DWI Research Project file list and any information from the project reports. 
Extensive help was also received from the DWI project officer (PO) for this project, 
Peter Marsden, and other staff at DWI, particularly Sarah Morris, in matching up 
project reports to DWI files wherever possible. A cross-referencing database was 
produced in EXCEL to link all of the information together, and the final version of 
this was presented to DWI at the end of Phase 1 of the research in December 2005. 
 
The tender included a pro-forma developed by us to be used for the review of the 
projects – the format and content of this project review pro-forma was agreed with the 
PO and subsequently used as the basis for collating all of the information relating to 
review of the projects. The first step was to produce a pro-forma for each of the 
project reports and populate it with basic information taken from the project 
summaries and reports. This showed that some of the project reports were identical 
and these were combined into a single project review sheet. After this had been 
completed, a member of the project team spent several days at DWI going through 
files to obtain as much basic information as possible on the tendering and execution of 
the projects. All relevant information gleaned from the files was incorporated into the 
project reviews. This process was not always straightforward; for example, for some 
projects the DWI file was in several (up to eight) parts, and not all of the parts were 
available. In addition, despite extensive efforts it was not always possible to assign a 
project report to a DWI file number - this was the case for five of the reports. In 
addition, even where a file number could be assigned to a project, the file did not 
always contain all of the information that was required. For example, data on start and 
end dates or on cost may have been absent. The cross-referencing database collates 
the available information for all of the DWI files (and parts of files) that were 
examined (many were examined and then found not to contain any information on a 
particular project) and how they relate to the project reports. 
 
Once the project review sheets had been completed to the extent possible using the 
information found in DWI files and in the project reports themselves, the projects 
were assigned to reviewers. The projects contained information that falls into one or 
more of the following categories: chemical, microbiological, toxicological and 
economic. Where a project had content in more than one of these categories it was 
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assigned to each reviewer with the relevant expertise. Once again, the technical 
content of the report and the expertise needed for review are recorded in the cross 
referencing database. Each project was reviewed and scored by at least two reviewers 
acting independently. 
 
On return of the project review sheets from each of the reviewers, the information was 
combined to produce a single project review document for those projects reviewed by 
more than one reviewer. In the main, the scoring of the different categories by the 
reviewers was very similar despite the fact that the reviews were carried out 
independently. This made the combination of the information in the project reviews 
more straightforward. At this stage, a proposal had also been made in the project 
reviews as to whether each project was a candidate for further and more detailed 
review, and the outcome of this assessment is also shown in the cross-referencing 
database. Those projects that were prime candidates for the more detailed reviews in 
Phase 2 are shown in the table in Annex 1. 
 

3.2 General Comments 
Based on the technical evaluation it is clear that the majority of the research 
programme has been carried out to a very high standard, and has not only contributed 
to the technical knowledge required by DWI but in a number of cases has also had a 
significant impact on the wider user community. It is, perhaps, inevitable that some 
research will not deliver to full expectations for a variety of reasons, many of which 
relate to the uncertainties inherent in carrying out research. However, it is always 
important to try to maximise the quality of research funded by the public purse and 
also to seek to maximise the value for money of research conducted. 
Of the 63 project reports reviewed, the overall assessment was derived by considering 
the combined scores from 1 to 5 given by the reviewers for the ten categories. Such an 
evaluation cannot be taken to be an accurate quantitative assessment but it does 
provide a reasonable means of extracting and comparing information on the research 
projects. The scores were based on a value of 5 representing a performance that is 
excellent and significantly greater than might be expected, and a value of 1 
representing a poor performance that is significantly below what might be expected. 
As previously indicated, research does not always go according to plan, and the 
reviewers have endeavoured to take this into consideration in making their 
judgements. The concordance between reviewers was very close, although the 
reviews were carried out independently and without collaboration in the first instance.  
 

3.3 Quality of Scientific Output 
This category is simply based on the scientific judgement of the reviewers, taking into 
account their own experience of the field of research and an appraisal of the quality of 
the final report. In at least one instance the performance of the contractor was not 
considered to be particularly high, but a high quality final report was produced, due 
largely to the efforts of the DWI Project Officer. However, the key measure is the 
final output. It is of great significance that 54% of the outputs were graded 4 or 5 
(very satisfactory to excellent), while only 7.9% were graded as 1 or 2 (poor to less 
than satisfactory), the remaining 38.1% being graded 3 (satisfactory).  
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This represents a high standard of research product resulting from the research 
programme and clearly reflects that contractors and DWI Project Officers are 
generally delivering a high quality of final report with a sound science base. 
 

3.4 Performance of Contractor 
This category was a little more difficult to assess in view of the limited data available 
aside from the final report and a few notes from the Project Officer in the project files. 
The considerations were the way in which the contractor had addressed the topic and 
timeliness of delivery (where information was available). In general there is a close 
correlation between the score in this category and the score for the quality of the 
scientific output. In 68% of projects the two scores were the same, and in only one 
was the difference greater than one point. The overall assessment was that in 50.7% of 
the projects the contractor scored 4 or 5 on performance, in 12.6% of cases the 
contractor scored 1 or 2 and the remaining 36.5% received a combined score of 3. 
This also represents an indication that the quality of the performance by contractors is 
high, and probably reflects the importance of the programme and the potential impact 
of a poor performance on the contractor’s reputation. It also probably reflects a high 
degree of success in selecting the appropriate contractor and possibly also the level of 
management and scientific involvement of the DWI Project Officer. 
 

3.5 Performance of the DWI Project Officer 
This is a quite difficult category to judge directly because data were limited but an 
evaluation was made based on the performance of the contractor and the comments in 
the project file. The role of the DWI Project Officer is very important and it is 
considered that close and frequent contact with the contractor is a key factor in 
achieving both the highest quality of output, and ensuring that where problems arise 
or information emerges that may change the view of the project, this can be dealt with 
to the benefit of the output and the programme. The lack of data is reflected in the 
high proportion of scores in the middle category, 74.6% in 3. However, 17.4% were 
characterised as 4 or 5 and only 4.8% were characterised as 2 and none were 
characterised as 1. In addition, 3.1% were unable to be characterised because data 
were so sparse. 
 

3.6 Consistency with Project Objectives 
In all cases information was available for the objectives of the project and it was 
possible to make a judgement on the extent to which the objectives had been met by 
examination of the project reports. The proportion was very high, with 69.8% 
classified as 4 or 5 and 22.2% classified as 3. Only 7.9% were classified as 1 or 2. 
This is not entirely surprising, but must also be considered in conjunction with the 
quality of the output, since it is possible to meet the objectives while still producing a 
report of inadequate quality. 
 

3.7 Consistency with the Programme Objectives 
The consistency with the programme objectives was judged against those presented in 
the ROAME statement. In most cases it was clear how the objectives of the research 
fitted with the programme objectives, but in some cases the fit was less clear. It would 
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be of value to include a brief statement on file as to the reason why the research has 
been commissioned, and how this is expected to meet the objectives set out in the 
ROAME statement and subsequent programme objectives if these change in time. It is 
not surprising that all research does not fit absolutely within the programme 
objectives, because sometimes scientific data need to be produced in steps to achieve 
a particular end. In addition, there have been some changes in influence over time, 
although the programme objectives are relatively broad. Only 3.2% of projects were 
classified as less than 3. This is due to two projects; one of these was an auditing 
project, and the other related to bottled water. While both are of interest to the 
Department, and one is arguably essential, they are either not strictly research, or are 
not strictly within the remit of DWI. It may be that there was no other means of 
carrying out one of the projects and that the other was best carried out by DWI, but 
there is no information on file to explain the reasoning behind these projects. 
However, 77.8% of projects fell into categories 4 or 5, and the remaining 19% was in 
category 3. This is a high rate of compliance with the research objectives, and 
demonstrates that the projects are selected with considerable awareness of the 
requirements of the programme. 
 

3.8 Collaboration with Other Groups  
Collaboration with other groups was also a difficult category to assess since in most 
cases there was no collaborative effort, although some projects would almost certainly 
have benefited from some collaboration with other groups with specific expertise. 
However, it is recognised that with competitive tenders, groups with complementary 
expertise may be in competition, and consequently cooperation that would be 
potentially of great benefit can be discouraged. Where there was collaboration 
between groups, this was considered in relation to its success. Where there was no 
collaboration this was recorded as not applicable. This last category was 65% of the 
projects, with 19.4% in categories 4 and 5, 9.5% in category 3 and only 6.4% in 
categories 1 and 2. Where there is a collaborative effort there are several important 
issues that should be addressed to ensure the maximum benefit to the project and the 
programme. Firstly, the roles of each collaborator must be clear and accepted. 
Secondly, there must be an exchange of critical views between all the collaborating 
parties. It is also important that the appropriate expertise is made available by all of 
the groups involved. 
 
An additional aspect of collaboration is the sharing of funding of research between 
government departments. The data included in the files do not provide sufficient 
information to judge how efficient this is, although a number of projects were funded 
by other departments, or a contribution was made to a specific project. What is not 
clear is how frequently it is agreed that one department will fund a piece of research 
because it is more efficient for them to manage it, while other interested departments 
fund related and complementary research on a similar precept. 
 
DWI also contributes to joint research managed by the American Water Works 
Association Research Foundation (AwwaRF) and United Kingdom Water Industry 
Research Ltd. (UKWIR). These collaborative efforts enable the department to gain 
access to, and influence a range of projects that would otherwise be out of the scope 
of the Department and represent a valuable way forward. These projects are 
considered in the section 3.13 on Collaborative Research. 
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3.9 Dissemination 
Dissemination of research results is of great importance if the investment made in 
research is to be of wide benefit to the UK, as well as benefiting the objectives of a 
specific government department. Not all research will be suitable for wider 
dissemination, and some is constrained by data that may be of commercial importance 
and is, therefore, confidential. A number of projects are built around commercial 
products and care is required in dissemination of their results. However, most research 
is of wider interest and value. This category was, in the opinion of the reviewers, the 
least well fulfilled. The data for a number of projects (14.3%) were insufficient to 
make a judgement and it was considered inappropriate simply to guess. In many cases 
no attempt was made by contractors to take advantage of the Department’s 
willingness to allow publication in the peer reviewed literature, which is a very 
valuable route for dissemination. Many reports were available through the Foundation 
for Water Research (FWR) and although there are often hits on the FWR website to 
download project summaries, sales are relatively limited. This is probably because 
access of reports through this route depends on either individuals knowing about the 
FWR, or using search engines that will find the titles of interest on the site during 
wider searches on the web. The development of Internet access certainly provides an 
opportunity for wider dissemination of this publicly funded research and is potentially 
of significant value outside government. Apart from 4.8% that were considered to be 
not really applicable for wider dissemination, 25.4% were categorised as 1 or 2, 
31.8% were categorised as 3 and 23.8% were categorised as 4 or 5. Some projects 
were widely disseminated and have had a considerable impact, and this is to the great 
credit of both the contractors and Defra. 
 

3.10 Perceived Value for Money 
This was another difficult category, partly because there were no data on costs 
available in a number of cases, and partly because it is often difficult to judge the 
amount of work that was required to achieve the project objectives. It is surprising 
that information on costs was not available in project files for some of the research 
projects, and suggests that more rigorous record keeping is required. In those cases 
where the Department had considered a range of tenders, it would also have 
considered the required effort and formed a conclusion that the project provided good 
value for money. However, competitive tender does not always lead to better value 
for money, because with fixed price contracts there is a danger that contractors will 
overprice to allow for contingencies. There is also a danger that others will bid too 
low in order to win the job and then have insufficient funds to cover the level of 
resource needed, and may feel that they have to take short cuts to remain within the 
cost. In a number of cases it is also appropriate to develop a project in phases in order 
to determine the feasibility of the research, or to ascertain whether further work is 
appropriate. This is not always possible within the framework by which research is let 
by government, but can lead to a more cost effective outcome. There was insufficient 
information for 22.2% of the contracts considered, but the reviewers rated 34.9% in 
categories 4 and 5, 28.6% in category 3 and 14.3% in categories 1 and 2. The lower 
categories were related to either poor performance or a high price and moderate 
quality.  
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3.11 Implications for Future Policy Decisions 
The fact that most of the projects were commissioned in order to provide data to 
support policy or technical decisions means that these would be expected to have a 
significant influence on actions in relation to policy. The reviewers allocated 49.2% in 
categories 4 and 5, 42.9% in category 3 and only 7.9% in category 2. No projects 
were allocated to category 1. The projects allocated to category 2 included those that 
would influence technical findings rather than policy, were not appropriately carried 
out or not of particular significance for the programme, providing background 
information rather than essential information. 
 

3.12 Implications for Future Technical Decisions 
The position with implications for future technical decisions is similar to that for 
policy decisions. The reviewers allocated 55.6% of the projects in categories 4 and 5, 
33.3% in category 3 and only 11.1% in category 2, with none in category 1. Some of 
these would not be of particular significance for technical decisions although they 
would be significant for policy decisions. In addition, some less successful projects 
would be of little consequence for either technical or policy decisions. However, it is 
clear that the great majority of projects will have a significant influence on both 
policy and technical decisions. As indicated previously, not all research can be 
expected to be successful, particularly if it is true research, and not all projects will be 
highly influential on either policy or technical decisions. 

3.13 Collaborative Research 
Although this was not one of the categories specifically used to assess the individual 
projects, it seems appropriate to discuss it in the section relating to the overall 
evaluation of projects.  
 
DWI carries out some research in collaboration with other research funding 
organisations, particularly United Kingdom Water Industry Research Ltd (UKWIR) in 
the UK and the American Water Works Association Research Foundation (AwwaRF) 
in the United States. This collaborative research allows DWI to be part of research 
projects that are very large and so influence major research projects that are of 
significant interest to DWI and, on the policy side, Defra. The number of 
collaborative projects is relatively small but these provide a significant means of 
increasing the research portfolio at considerably reduced cost. In addition, the 
collaboration has resulted in DWI being invited to sit on research committees that will 
help to develop programmes of research that are funded by the bodies concerned. 
 
The research carried out in collaboration with AwwaRF during the period under 
review has covered topics that, while of major interest, would not be of the highest 
priority in view of the cost of the research. These have included characterisation of 
waterborne Aeromonas spp. for their virulence potential, effectiveness of UV 
inactivation of Cryptosporidium oocysts under realistic conditions using cell culture 
techniques, a workshop to explore alternatives to current contaminant-based 
monitoring schemes, and a workshop to assess the latest data on arsenic in drinking 
water. DWI personnel have also served on project steering committees for a range of 
other projects that were also clearly within the research objectives. 
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With regard to the research carried out in collaboration with UKWIR during the 
period under review, these have included studies on cryptosporidiosis from drinking 
water, genotyping of Cryptosporidium and studies of the behaviour of contaminants in 
catchments.  
 
It is important that such collaborative work is properly recorded and, although it is not 
possible to put the whole of such research into the public domain, it is usually 
possible to publish summaries with a clear reference as to where the full report can be 
obtained. 
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4 In-Depth Review of Projects 
 

4.1 Selection of Projects for In-Depth Review 
The list of projects considered for in-depth review is given in Annex 2 and the final 
list of ten for which in-depth review was carried out is presented in Annex 3 together 
with their scores in each category.  
 
Each of the 71 projects (Annex 1) were ranked from one to four for suitability for in-
depth review (1 = definite candidate, 2 = probable candidate, 3 = possible candidate 
and 4 = not for in-depth review). In assessing which projects should be considered for 
in-depth review, the reviewers took into account a range of considerations. These 
were as follows: 
 
Size and/or importance of project 
 
Very small projects were not generally included, although the lack of information on 
costs relating to some projects was a hindrance in this respect. 
 
Performance of contractor and whether problems were encountered in the project or 
with the final report 
 
In general the selected projects reflect the more difficult projects, or projects where 
things went wrong for some reason. However, it was also considered important not to 
become too focussed on problem contracts since this could give a distorted view of 
the overall quality of the programme. Some projects were included that were of 
generally high quality, but there is a basis for discussion over how quality was 
achieved and how the contractor viewed dissemination. 
 
Consideration was also given to the relevance of the research, how well it fitted 
within the stated objectives of the programme and whether other departments would 
or should have an interest. In some cases it is recognised that DWI may not be the 
only department interested in the outcome, but may be the best placed to manage the 
research. 
 
In the final analysis the projects selected for the shortlist reflected a range of research 
areas, research topics and contractors. One of those selected also reflected a 
cooperation between two contractors, which was considered to be potentially very 
informative about the way in which complementary skills can be harnessed to gain a 
better quality output. 
 
Research contractor 
 
Some 25 different contractors were responsible for the project reports produced, some 
as sole contractor and some as main or sub-contractor. The lion’s share of the 
contracts reviewed, more than 40 %, was carried out by one contractor, namely WRc 
(including WRc-NSF). The next largest contractor was PHLS with six projects as 
main and two as sub-contractor. The group of projects for in-depth review was also 
chosen to reflect this spread of contractors. 
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Balance of the research topics 
 
Of the projects covered by this review, 27 had some chemical content (of which 11 
were primarily chemical), 7 had some economic content (of which only 2 were 
primarily economic), 39 had some microbiological content (of which 25 were 
primarily microbiological) and 33 had some toxicological content (of which 9 were 
primarily toxicological). By far the major research topic was related to aspects of 
Cryptosporidium testing and presence, and this accounted for 19 of the research 
projects. This split of topic areas is broadly reflected in the selection of the ten 
projects for in-depth review, of which five are microbiological (three dealing with 
Cryptosporidium), two are chemical, two have toxicological and chemical 
components and one has chemical and microbiological components.  
 
The ten projects chosen for in-depth review were as follows: 
 
Year Report Title FWR 

Report 
Reference 

Contractor 

2004 Quality of Drinking Water in Public Buildings DWI0835 WRc-NSF 

2003 Further studies on the Incidence of Mycobacterium 
avium Complex (MAC) in Drinking Water Supplies 
(Including the Detection of Helicobacter pylori in 
Water and Biofilm Samples) 

DWI0833 Health 
Protection 
Agency 

2003 Molecular Fingerprinting of Cryptosporidium Oocysts 
Isolated during Regulatory Monitoring 

DWI0832 SPDL 

2003 Assessment of the Effects of Jug Water Filters on the 
Quality of Public Water Supplies 

DWI0826 WRc-NSF 

2002 Review of Test Methods and Criteria for Assessing 
Taste and Off-Taste 

DWI0821 WRc-NSF 

2001 Exposure to Endocrine Disrupters via Materials in 
Contact with Drinking Water - Phase 2. 

DWI0816 The Water 
Quality 
Centre 

2000 Review of Outbreaks of Cryptosporidiosis in 
Swimming Pools 

DWI0812 PHLS 

1997 Fact Sheets on Emerging Waterborne Pathogens. 
Final Report to the Department of the Environment 

DWI0790 WRc PLC 

1997 Permeation of Benzene, Trichloroethene and 
Tetrachloroethene Through Plastic Pipes. An 
Assessment for Drinking Water Inspectorate 

DWI0772 LGC 

1996 Development of a Risk Assessment for Infectivity of 
Cryptosporidium in Drinking Water. Final Report to the 
Department of the Environment DWI 4157/1 

DWI0784 WRc PLC 

 
A table showing the scores for each of these ten projects against the ten assessment 
criteria used for rating the projects is given in Annex 3. 
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4.2 In Depth Review Methodology 
 
There were two aspects to the in-depth review part of the project. Firstly, the need to 
glean information both from users of the research outputs within Defra and other 
government departments and the water industry (Strategic Review), and secondly to 
seek information from the contractors who carried out the research (Technical 
Review). With these two aspects in mind, recommendations for candidates to be 
interviewed in Phase 2 of the research review were made and discussed with Defra – a 
list of the people interviewed is given in Annex 4. 

4.2.1 Strategic Review 
 
Methodology 
The interviews with the stakeholders listed in Annex 4 were generally conducted by 
telephone. Individuals were contacted initially by DWI and subsequently by one of 
the authors to arrange a time and date. A standard form of approach was used for the 
interviews of the key water research stakeholders, and this is shown in Annex 5. The 
interviews were recorded and a summary transcript prepared for each. The transcripts 
were then examined to produce an overall summary of the comments provided by the 
interviewees. 
 
Summary of Comments 
The overall impression from the interviews was that the DWQH research programme 
is perceived to be generally effective. It is seen by all to be adequately informing 
policy decisions and also providing scientific support for decisions being made in 
Europe. 

While the research programme is seen to be generally good, there are several key 
areas which interviewees highlighted as having scope for improvement, these being:  

• dissemination of research outputs,  

• identification of research priorities and  

• project management.  

It was suggested that the dissemination of research outputs by DWI could be 
improved if they were to take a more proactive approach to dissemination. While it is 
recognised that most of the reports are publicly available on the FWR website, this 
information will only be found by those seeking it out specifically. A degree of 
promotion of the research reports would help to make them more readily available to 
a wider audience.  

Suggestions for promoting the research reports included the preparation of a bi-annual 
or annual summary of recently released research, which would be sent out to 
stakeholders and industry figures. It is also envisaged that such a summary could 
incorporate lists of all projects that are currently underway and future projects that are 
under consideration. DWI could seek feedback on the latter in respect of the proposed 
objectives, and perhaps specification, of new research projects. 

It was suggested that the DWI should hold more ‘events’, possibly in conjunction 
with UKWIR, to which water industry figures could be invited and at which the 
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research could be disseminated by the authors of the reports. The need to present the 
research at such an event could be built into the tender specification. It was also 
observed that the AwwaRF in the United States holds many such events to propagate 
the outputs from its research programme with great success. 

In general, it was thought that the dissemination of research outputs is far better for 
jointly funded projects. 

Opinion was more divided regarding the identification of appropriate research 
opportunities. Once again, all interviewees believed that the DWI has been doing at 
least a reasonable job in identifying research opportunities; however there was a belief 
that the DWQH programme could benefit from increased early stage input from water 
industry figures and experts.  

Among the suggestions was the formation of a broader steering committee type setup 
and detailed consultation with the industry about concerns and priorities. 

There was also a call for the DWI to promote closer links with the water industry, 
particularly at the pre-tender stage, as this helps to ensure greater buy-in of outcomes 
and implications of the research at the end stage. In part this could be achieved 
through a DWQH research advisory group but requires the cooperation of the industry 
and would require a commitment from both sides.   

There was somewhat less knowledge among interviewees of the DWI’s project 
management processes, but many had the view that the jointly funded projects are run 
smoothly. There was some call for more openness from the project managers during 
the course of the projects. In particular, it is important that project managers are 
aware, in confidence, of any political or other pressures behind the project or that 
develop during the project. It was also observed that DWQH projects can be 
influenced, to a greater extent than others, by political pressures, which at times can 
be disruptive to the research process.  

It was suggested that the DWI use project managers who are totally focussed on 
project management, rather than doing this alongside their other duties. However, the 
authors of this report do not agree with this view, since a wider involvement in the 
day to day regulatory activities of DWI provides an important means of project 
managers being able to place the research in the wider context. A dual role also means 
that DWI inspectors are able to get a better view of the importance of the research 
programme and contribute to optimising its relevance to the activities of DWI. 
 
Technical Review 
 
Methodology 
The in-depth review was carried out by each of the projects being re-evaluated in the 
light of the experience obtained from the overall preliminary review. One reviewer 
also considered all of the projects in order to ensure that there was consistency over 
the ten projects. Additional comments were provided and a list of questions was 
generated for use in interviews with the relevant contractors. 
 
Telephone interviews were carried out with representatives of all of the contractors, 
but because the review period spans nearly ten years there have been many personnel 
changes. We contacted the individuals actually involved in the chosen projects, 
irrespective of their current employment status. In some cases, the original project 
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files held by the contractors no longer existed and we have relied on the memory of 
the individuals about the details surrounding the project – after up to ten years this 
may have been somewhat vague. This was anticipated as a potential problem and it 
would seem to be an important final stage to any project in future that there should be 
a wrap-up discussion. This project review meeting should involve a senior DWI 
research manager (or an Inspector other than the Project Officer for the project in 
question), the contractor and the Project Officer. The meeting would discuss and 
record any problems that had occurred during the project together with suggestions as 
to how they could have been avoided. These “lessons learned” meetings from any 
project would be of benefit to the planning and management of future projects. Such 
final discussions should be carried out without any sense of criticism, acrimony or 
mutual congratulation, but in a cooperative and objective manner in order to extract 
the best possible experience and value. Indeed it would be preferable if the actual 
content of the conversations remained confidential, and that a short final summary 
agreed by all parties should be prepared and kept on file. This should not be an 
onerous task in relation to the resources needed, and in many cases could be 
completed in a few minutes. However, the value that can be obtained from such 
actions can be significant in maintaining the quality of the research programme, 
making the task of the DWI Project Officers easier and ensuring that there is a spirit 
of continuous improvement in the conduct and management of DWI research. 
 
Summary of Comments 
The contractors were generally happy with the way in which the tendering process 
took place, and in most cases the details in the specifications received were sufficient. 
However, it was thought that in some cases, the specification was deliberately left 
vague by DWI as they were seeking expert guidance from potential contractors 
through the tendering process on how a particular topic should be addressed.  
The time period given to contractors to prepare and submit a tender was considered to 
be short for the more complicated projects. It was also felt that some guidance should 
be provided on the amount of resource that Defra envisages will be needed to carry 
out the work, as this would provide significant information in tailoring the extent of a 
tender to DWI’s requirements. It should be recognised that producing a tender is a 
resource intensive and, therefore, costly process and the objective should be to obtain 
a range of good tenders. 
 
While contractors could see the potential merits of competitive tendering in obtaining 
low cost quotes, it was felt that there were also inherent drawbacks to a rigid 
adherence to this procedure. The process inevitably means that the potential 
contractors are trying to achieve the objectives with the minimum amount of work in 
order to produce a competitive price, rather than ensuring that all aspects are 
sufficiently covered. In addition, it is often the case that there is complementary 
expertise within the different contractors asked to tender and the project would benefit 
from using all of this expertise. However, the chances of the successful tenderer 
getting the other, unsuccessful tenderers to collaborate are minimal as there is no 
financial incentive. 
 
Most contractors thought that the DWI project officers were effective, but that they 
were not always sufficiently expert in the field of research. The contractors would 
have welcomed input from an external expert. Our understanding of this was that 
when problems occur it is important that the project management team from DWI are 
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in a position to take properly informed decisions, along with the contractor, and for 
this the project manager needs to have, or have access to, sufficiently detailed 
technical knowledge. The use of a wider range of DWI project managers to take 
advantage of the range of skills within DWI would allow more flexibility in this 
respect. Given the range of aspects that can be covered by DWI projects it is not 
surprising that quite often there is limited expertise within DWI to contribute 
effectively to a project. This does not mean that the projects are not effectively 
managed, but that the outcomes may have been better if an appropriate expert had 
been involved to help the DWI achieve the best outcome from each project. This 
could be done by having somebody advising from the beginning, or at selected 
milestones, or for some projects as a peer reviewer of the project report at an early 
stage so that any additional analyses can be undertaken, or at major draft stage. 
Depending upon the level of expertise within the DWI and the nature and size of the 
research project, a reviewer/advisor could be involved at some of the project steering 
meetings. 
 
In some projects it was thought that the timescale imposed by DWI for completion of 
a project was impractical and put unnecessary pressure on the contractor that could 
result in a poorer quality project output. Contractors were not encouraged to comment 
on the appropriateness of timescales suggested in invitations to tender, in fact the 
opposite was true as such comments could prevent their bid being successful. This 
imposition of unrealistic timescales could also explain why a number of projects 
finished after their planned end date. 
 
There appeared to be a general feeling that reports of DWI research should be more 
widely and freely available than just through the FWR website, and that it should be 
better promoted. It was suggested that it would have been good for contractors to 
present the outcome of their project at a DWI promoted seminar. This concern has 
already been addressed to some extent, as recent reports are now available. There is 
also a summary of research presented in the annual report, although a more detailed 
summary would be of value to the research and water practitioner communities. DWI 
research workshops have been run in the past on an ad hoc basis but it would be of 
benefit for these to have a broader audience with more formal recording of the issues 
emerging in discussion. 
 
Several contractors thought that it was important that there should be a formal 
mechanism by which additional areas of research, suggested by contractors as a 
consequence of research projects, were considered and followed up by DWI. At 
present this appears to be done on an ad hoc basis, if at all. There is also a 
disincentive for potential contractors to make suggestions that could be of significant 
value to DWI if all suggestions then automatically go out to competitive tender. 
Most interviewees commented that the time between their project and this 
independent review was too long because people move jobs, files are only kept for 
five years by some organisations and memory becomes unreliable. They felt that such 
a review was worthwhile, but should be conducted much sooner after the end of a 
project. 
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5 Issues Identified from the Research Programme Evaluation 
 
During the initial evaluation of the research programme in Phase 1, a number of 
issues emerged that have been considered in more detail in the second part of the 
project. The views presented below represent a fusion of the views gleaned from the 
telephone interviews and those from the authors that were developed from review of 
the available information in reports and files.  
 

5.1 Dissemination  
 
It has been extremely difficult to determine how effectively research has been 
disseminated. In some cases it is known that reports have been specifically targeted at 
potential users, such as the water companies. In a few cases there has been publication 
in the peer-reviewed literature and through FWR. We used a combination of 
information from DWI project files, some data from FWR on ‘hits’ on their website, 
expert knowledge and limited literature searches to assess the extent of dissemination 
of reports. 
 
It appears that although there is a significant level of download of summaries of 
reports from the FWR website, purchase of full reports is at a very low level. Over the 
period from July to December 2004, for example, the number of hits on summaries of 
R&D reports covered by this review ranged from 65 (DWI0810; 2000) to 861 
(DWI0811; 2000). The number of hits was not necessarily related to the age of the 
report, for example a 1997 report (DWI0772) received 331 hits. 
 
Since the research is publicly funded it would seem appropriate that there should be 
much wider dissemination of the full research, recognising that this may not be 
appropriate for all projects because of confidentiality issues. However, wider 
dissemination would also provide a significant discipline for contractors. A number of 
options would be available. One is to make the reports freely available as a download 
in PDF format, while a second would be to require that contractors undertake to 
publish the research in the open literature. Dissemination through workshops and 
conferences would also be appropriate. It is probable that a combination of the two 
would be the most appropriate route but we suggest that it is important that wider 
dissemination be made a condition of the contract, where the nature of the work is of 
wider interest. 
 
As part of the maintenance of adequate project files it would be appropriate for 
dissemination to be recorded in more detail. Although for some projects requests from 
contractors to publish have been recorded in the DWI files, there are no details of the 
eventual publication(s). In several cases peer-review publication has occurred without 
any record in the appropriate project file. Recording of peer-review publication or 
other form of dissemination would at least require that contractors provide details of 
any further dissemination, and at intervals it would be appropriate to seek information 
from a selection of contracts as to the way in which the information has been used by 
contractors as a building block for further research or for specific application. 
 
An additional form of dissemination used by DWI was research workshops, which 
were conducted periodically. These are used to disseminate information on a 
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particular topic or theme, and include a discussion of the outputs and data from 
relevant projects.   
 

5.2 Collaboration 
 
The issue is a difficult one for many projects. In some cases single contractors with 
one set of skills and knowledge have been awarded projects, when involvement of a 
wider range of expertise may have resulted in a better designed and delivered project. 
It would, therefore, be appropriate for DWI project officers to consider whether 
collaboration would be particularly beneficial, and to incorporate a requirement for 
considering the need for collaboration into the project specification. Often there is 
reluctance on the part of contractors to collaborate with other groups, but this 
reluctance can lead to missed opportunities for improving the quality of the research 
and for increasing the research skills of UK organisations. 
 
It is appreciated that in cases where there may be a very limited number of potential 
contractors for a research project in a particular topic, collaboration may not be 
welcomed by DWI, as it will reduce the number of tenders. In the worst case it may 
result in only a single tender being received and no competitive element to the 
tendering process. 
 
In the case of a number of analytical chemistry projects, cooperation would have been 
of particular value in view of the complexity and difficulty of the work, and the fact 
that there is a need for analytical methodology to be robust and transferable between 
laboratories. In the case of the important studies on water conservation in buildings 
(DWI0778 and DWI0779) it is clear that a multidisciplinary approach was necessary 
to access the expertise needed, and appropriate collaboration would have been a 
significant benefit to the project. Similarly for some of the microbiologically 
orientated projects awarded to the PHLS/HPA (e.g. DWI0752 and DWI0815), where 
knowledge of drinking water and environmental/ecological aspects within the 
contractor organisation was limited, collaboration with appropriate drinking water (for 
DWI0752) or environmental (for DWI0815) microbiologists would have led to 
significantly better targeted reports or use of more appropriate analytical techniques. 
 

5.3 Project Control 
 
In many cases there are only very limited actions that can be carried out by the DWI 
project officer to influence the outcome of a research project. It was noted during the 
initial reviews that several projects had no commentary from the PO regarding the 
performance of the contractor or quality of the final report. This is essential 
information that can be reviewed should the contractor be considered for any future 
projects. It may, therefore, be appropriate to arrange for more regular formal and 
informal contacts with contractors to ensure that work is progressing satisfactorily. In 
this way, any problems can be picked up at an early stage and be effectively 
addressed. The project officer would then have a record of any issues or concerns and 
agreed actions, which could be retained in the project file. 
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In some cases the preparation prior to the award of the contract was not sufficient 
with the consequence that the project was simply not cost effective. For example with 
project DWI0828, no suitable sites for addressing the question posed appeared to 
exist, but this problem was not identified until a relatively late stage of the project. In 
addition, no obvious laboratory simulation was tried in order to circumvent the 
problem. In this case, working more closely with the contractor would have been of 
value in getting more from the project. An additional example where the contract 
manager could have done more to ensure that there was improved value for money is 
DWI0836. In particular, the project manager should have been more critical of the 
final report in which there were inadequate conclusions and recommendations, while 
topics were addressed that were not part of the brief. 
 
However, there are also examples of where good project control and management has 
resulted in an improvement of the delivery of the contract and arguably better value 
for money. One example is project DWI816 where the pressure applied by the DWI 
project manager resulted in the contractor delivering an adequate output, which could 
easily have been less than that which was required. Similarly, project DWI818 was 
also improved by the close attention of the project manager. In this case the contractor 
sought advice in order to ensure that the contract was delivering what DWI required 
in view of the complexity of the topic. In the final analysis a proposed phase 2 of the 
project proved to be unnecessary, and this was in part due to the extra effort applied 
during Phase 1. 
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6 Discussion  
The overall purpose of this research evaluation exercise was to examine the drinking 
water research programme carried out from 1996 to 2004 against the following 
specific objectives: 
 

1. Whether the objectives of the DWQH programme have been appropriate given 
the responsibilities and policy objectives of the then Department of 
Environment, subsequently the Department of the Environment, Transport and 
Regions and latterly the Department of Environment, Food and Rural Affairs, 
during the period in question; 

2. The scientific quality of research outputs and, where appropriate, the 
performance of contractors; 

3. Whether the content and objectives of the research programme were 
appropriate, taking into account the roles and responsibilities of other 
organisations, both national and international, that have interests in drinking 
water research; 

4. Whether outputs from the DWQH programme have been effectively 
disseminated to customers and the scientific community in general; 

5. Whether value for money has been achieved, including consideration of 
whether advantage has been taken of opportunities for collaborative or 
complementary activities at the national and international level; 

6. Wider technical or policy implications that warrant consideration in future 
research programmes; and 

7. The future scale and development of the DWQH programme. 
 
The following sections present our overall impressions from all aspects of the review 
process for each of the above objectives.  
 

6.1 Meeting the Objectives of the Programme 
 
Defra supports a research programme on drinking water and health, which is managed 
by the Drinking Water Inspectorate. This programme has a number of important 
requirements for research, including: 
 

• Providing a sound science base that will be used in informing policy, 
influencing other organisations that formulate policy, for example, the 
European Commission and contributing to international activities such as the 
WHO Guidelines for Drinking Water Quality that also play a significant role 
in determining and influencing policy. This would include providing a sound 
scientific basis for standards. 

 
• Providing technical information that will contribute to the understanding of the 

impact of drinking water contaminants on public health. 
 

• Obtaining technical information that will assist the Inspectorate in carrying out 
its duties in an efficient and proportionate manner, in terms of inspecting 
water company operations, enforcing regulations and interacting with other 
departments and agencies to which they provide advice, such as OFWAT. 
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• Providing a basis for judging other research that might impact on regulatory 
activity in England and Wales or in the European Union. 

 
• Providing a basis for assessing the social and economic impact of regulatory 

decisions, particularly where this relates to regulatory activity in England and 
Wales with regard to the setting of national standards for contaminants that 
impact on consumer perception. 

 
The policy and strategy issues and specific objectives are clearly set out in the 
ROAME statement on the water distribution, conservation and quality research 
programme and are listed in Section 2.  
 
The research programme for the period reviewed clearly fits into the research 
requirements and the policy and strategy issues set out in the ROAME statement. 
Some aspects are understandably covered in more depth than others. This is due to the 
changing situation with regard to the health risks from drinking water, and changes in 
the regulatory situation in Europe. For example, progress with negotiations on EAS 
has been considerably slower than expected, but research has been commissioned and 
carried out that would both inform the negotiations and provide important scientific 
information to support the regulatory role of DWI in materials approval through the 
CPP. However, research projects have been commissioned that address each of the 
specific objectives in the ROAME statement. In addition, the research commissioned 
clearly falls into the objectives of the Defra research programme on drinking water 
and health and within the policy and strategy issues of the ROAME statement. Only 
one project can be considered marginal in this respect and arguably would normally 
fall into the remit of another department. This was the study on the microbiological 
quality of bottled water. However, it is not unreasonable to suggest that DWI would 
be best placed to supervise such research, although there is no information on file 
regarding the involvement of other relevant departments. A small number of projects 
that fit clearly within the framework would more strictly be regarded as consultancy 
rather than research. There will always be discussion regarding the difference between 
research and consultancy in government and in industry, but in truth there is no clear 
division, rather there is a continuum. While this does not seem to be a subject of great 
note in view of the very small number of projects involved, it might be worth the 
Department, in due course, considering how the rules covering the letting of research 
contracts and consultancy can be modified to take this into account.  
 
In summary, the range and specific aspects of the research carried out in the period 
under review shows a remarkable level of concordance with the objectives of the 
Defra research programme on drinking water and health and with the objectives of the 
ROAME statement. 
 

6.2 Scientific Quality of Research Outputs and Performance of Contractors 
 
As indicated in the evaluation (see section 3.3) over 50% of the research outputs from 
the projects let over the period in question can be considered to be good to high 
quality, while less than 8% could be considered as less than satisfactory. This 
constitutes a very high quality of output in view of the range of projects and 
contractors and the difficulties inherent in carrying out research. This high quality of 
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output is often due to a combination of the efforts of the contractor and the DWI 
Project Officer. However, it is always possible to make improvements and reducing 
the number of projects considered less than satisfactory is a worthy and sensible 
objective. In order to achieve this goal, extra attention will be required to ensure that 
the project objectives and specification, the (financial and human) resources required 
and the time required are all clearly established at the outset of the project. It is also 
important to ensure sufficiently close liaison between the DWI Project Officers and 
contractors at all stages of the project. In addition, in some cases it may be appropriate 
to include other expertise, either from other departments or from outside government, 
to provide a sounding board and as a source of specialist advice. Not only is the 
quality of the research important in achieving the best value for money, the primary 
objective of the research is to obtain useful information that will influence policy and 
practice.  
 
With regard to the performance of contractors, this mirrors the quality of the outputs 
although there is a small shift downwards with more than 12% performing at a level 
that was assessed as less than satisfactory. However, it must be remembered that the 
evaluations are retrospective and are only semi-quantitative so that there is a margin 
of error around the percentages in different categories. The performance of the 
contractors can in some cases be improved by ensuring that the same considerations 
as for quality of output are taken into account. In addition, a good relationship with 
the DWI Project Officer can mean that problems are identified early and resolved 
satisfactorily without impacting on the final outcome. Where one objective of the 
research seems likely to be unachievable in the light of experience, and this is often 
the nature of research, it may be important to shift resources and effort to the 
objectives that are achievable or even to stop the project early, so some flexibility and 
understanding is required. The DWI Project Officer also can have a key role to play 
by identifying when a project is running into problems or going in the wrong 
direction. Many contractors identified that the elapsed time specified for research 
projects was often too short to ensure that the quality of output was maximised. It 
would be prudent for the project officers to take account of contractors concerns’ 
regarding timescale of a project and extend this if possible. 
 
In summary the scientific quality of the outputs and the performance of contractors 
has generally been of a high standard. Where problems have been encountered it is 
important to learn from these. 
 

6.3 Content and Objectives of the Research Programme 
 
There is a potential for overlap of the Defra DWQH research programme with those 
of other organisations that have interests in drinking water research. However, the 
close involvement of DWI with a number of these (see 3.13), including three of the 
key organisations, USEPA, AwwaRF and UKWIR means that those involved in the 
Defra programme are well placed to be aware of what research is being planned by 
these other funding bodies. Although collaborative research with USEPA is not 
usually possible because of the constraints surrounding the way in which research is 
run within EPA, except through joint projects with USEPA and AwwaRF or as part of 
a consortium with GWRC, DWI has successfully collaborated with both AwwaRF 
and UKWIR and has, in addition, served on project management groups and taken 
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part in workshops and other groups determining research priorities and strategies. 
Involvement in formulating research programmes by other organisations is an 
important part of the process of ensuring that the research carried out as part of the 
Defra programme does not duplicate that being carried out by others. Additionally, 
such involvement provides an opportunity to influence research carried out by others, 
and to collaborate to obtain a greater combined pool of research funding for some key 
project areas. 
 
In view of the above it is reasonable to conclude that the content and objectives of the 
research programme were appropriate for the period under consideration. Since the 
same procedures and lines of communication are in place, it would also be reasonable 
to conclude that this continues to be the case. 
 
Regarding some aspects of research on the quality of bottled water and potential 
impacts on health of contaminants in drinking water, there are both other (UK) 
government departments and academic funding bodies that commission research that 
would either be of interest to DWI in relation to the programme or may inadvertently 
overlap with the DWQH programme. The interests of these other bodies may not 
specifically be drinking water, but may be related to contaminants that can more 
broadly impact on health (for example, via the environment) and the effect on 
drinking water is merely incidental. It is, therefore, important for DWI to maintain 
links with these bodies, including DoH, HPA, FSA and the academic funding bodies 
(particularly NERC, ESPRC and MRC).  
 

6.4 Dissemination of Outputs from the Programme 
 
There are a number of issues that relate to the dissemination of the outputs from the 
programme. While DWI ensures that a number of key individuals will receive copies 
of the outputs of the programme, it is very clear that wider dissemination is rather 
patchy. The sale of reports through the Foundation for Water Research (FWR) has 
some benefits in minimising the administrative problems for government, particularly 
when sales are likely to be limited. However, this is not necessarily a readily 
accessible source for all parties who may be interested in the research reports, and 
only the abstracts are available free of charge - there is a significant cost associated 
with obtaining the full reports. With publicly funded research such as that conducted 
under the DWQH programme, there is a need to make much of the research more 
widely available and there are a number of ways in which this can be achieved. 
Contractors should be encouraged to prepare papers for publication in the peer 
reviewed scientific literature as part of the output of the research, where this is 
appropriate. It may also be appropriate to post research outputs on the DWI website, 
preferably as the full report (in PDF or WORD format) or as a detailed executive 
summary with a reference to FWR (where the full report is available) if this is more 
appropriate, taking into account existing publishing agreements. The DWI website is 
likely to be picked up by Internet search engines and so searches have a higher chance 
of locating the documents. A number of the outputs from the programme are of 
importance and should be widely disseminated, partly in order to highlight Defra’s 
role as the agency responsible for funding and, in many cases, inception of the 
research. 
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6.5 Value for Money  
 
Determining value for money of research projects is always difficult and highly 
subjective. Doing this retrospectively is still more difficult because the impact of the 
research may have been significant at the time, but may have diminished due to 
subsequent research findings. In addition there are difficulties in judging whether the 
costs associated with research using advanced scientific procedures are economical or 
not. The evaluation did indicate that of the projects for which data were available, 
over 81% were considered to be reasonable to good value for money. However, it is 
important that each project is considered at the time with regard to its having 
delivered value for money, and the Department should consider developing a set of 
key indicators that can be used to judge the value for money of each project. In many 
cases competitive tender can be an important means of obtaining value for money but 
it is important that competitive tender is not just based on price but also on the 
capability of the prospective contractor. Research that is inexpensive but does not 
achieve the outputs required does not constitute value for money. Nevertheless, the 
competitive tendering process can enable a database to be built, that can indicate the 
market rates that are charged and the effort involved in a range of research activities, 
which would be very useful for comparative purposes. As indicated in the discussion 
above, competitive tender can lead to circumstances where there is poor value for 
money, and sometimes a well targeted single tender can actually deliver better value 
for money, particularly when the Project Officer can keep a close involvement in the 
management of the project. 
 
As indicated above, both collaborative and complementary activities have been used 
to support research that would otherwise have been significantly more costly. 
However, for this to continue effectively, it does mean that the involvement with the 
other groups mentioned above, in the discussion on the third objective, must be 
considered as an important part of the programme. This approach has certainly 
contributed to the cost effectiveness of the DWQH research programme and could 
arguably have been taken further, although the timing of projects and differences in 
emphasis may make this more difficult to achieve than would be apparent at first 
sight.  
 
One aspect that was not considered as part of this review, but will undoubtedly be 
important in the future concerns the requirement for potential contractors to Defra’s 
research programme to hold professional indemnity insurance (PII). The majority of 
small and medium-sized enterprises (SMEs) will only have PII to a maximum value 
of £1 million, but the current Defra requirement is for an indemnified value of £5 
million, which imposes a significant extra cost (several thousand pounds) on a 
contractor. If Defra are prepared to pay this, then the cost is passed on and the 
perceived ‘value for money’ of the project is lower. If the contractor has to meet this 
cost then it may prevent some (otherwise suitable) SMEs from being able to tender. 
For most research projects, an indemnified value of £1 million should provide more 
than sufficient cover in the extremely unlikely case that there was litigation against 
the contractor. 
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6.6 Wider Technical or Policy Implications for the Future 
 
As presented, the objectives of the Defra drinking water quality and health 
programme and of the ROAME statement are sufficiently broad to encompass most of 
the issues that are likely to arise in the short to medium term. There may be a 
requirement for some more basic research to be carried out that looks to both the 
medium and longer-term future requirements of DWQH. It should be emphasised that 
such basic research is often more speculative in nature and hence the outcome is less 
predictable. Currently there are limited data on the occurrence in drinking water of a 
wide range of inorganic substances from natural sources. While such data are 
potentially important for predicting where future problems may lie, it is to an extent 
on the periphery of the current research programme. Many of the other areas of 
interest, such as those relating to new approaches to continuous monitoring and new 
treatment technologies, would best be funded by water industry groups, possibly with 
some involvement from DWI personnel on steering groups. Although one project was 
commissioned (during the period of this review) on grey water, the project was not 
particularly well implemented. It seems very likely that there will be a future move 
towards more direct re-use of wastewater as pressures on water resources in some 
areas, particularly the South-East, increase as a result of increasing water use and 
changing weather patterns. In order to be prepared for this eventuality, it may be 
prudent for the Department to seek a greater involvement in research carried out by 
other groups on this topic as a research partner. By necessity this would mean moving 
away from direct drinking water issues and would require increased flexibility in the 
use of funding from the DWQH programme.  
 
However, it must be emphasised that there is a substantial amount of research still 
required on DWQH issues that would be of significant benefit to the current policy 
and technical issues. 
 

6.7 Future Scale and Development of the DWQH Programme. 
 
The current programme appears to have been well managed and there is every 
indication that the programme will not only continue in this way, but also improve. 
Drinking water quality remains a key area for public health and the public perception 
of environmental health issues. The DWQH research programme, therefore, remains a 
valuable resource not just for the Department but also for government and the UK as a 
whole. While it is understood that public budgets are constantly under pressure, there 
would be potentially serious consequences for the quality of UK drinking water if the 
research programme suffered any further reduction. Indeed, it could be argued that an 
increase in DWQH research resources would enable the Department to operate with 
an increased networking role. This would enable DWI to influence drinking water and 
associated research in Europe, and more widely, and increase the value for money for 
the British taxpayer of research in this field. 
 
It would be appropriate to consider whether the research programme should undergo 
longer-term planning with topic themes and objectives that may only be achieved by a 
sequential series of research projects. Such an approach implies that research would 
be managed taking into account the data from one or more smaller studies to achieve 
the required knowledge to inform either a policy goal or a technical goal. Such an 
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approach might need to involve an ad hoc research strategy committee to support the 
principal inspector. An example of such a specific theme would be materials in 
contact with drinking water in which the CPP could have an important and beneficial 
role.  
 
Wider consultation could help to develop what is needed in the output and what 
questions need to be answered. Such consultation can also help to determine the 
potential for success of a particular project area and whether there is a need to go 
through a scoping phase. Some external consultation is already carried out but it could 
be used on a more regular basis as part of the development of the programme. 
 
In addition, consideration needs to be given to the planning process, since the 
financial year system can potentially leave the research process lagging behind the 
policy or technical requirements and is not particularly flexible in responding to new 
issues. It may be sensible, for example, to have a sum of money in the DWQH 
research budget that is not allocated to a specific project, but can be used to respond 
to emerging issues that arise during the course of the year. 
 

6.8 Overall Conclusion 
 
The Defra drinking water quality and health programme for the period 1996 to 2004 
appears to have met its objectives to a significant extent and has delivered research 
outputs of generally high quality. The UK supports regulation based on good science 
and this programme is an important means of demonstrating that the UK follows this 
policy. There are aspects that could be improved, particularly with regard to 
dissemination and wider consultation in identifying and setting research priorities, 
which would be of value, and it would be beneficial to strengthen project 
management. In this last respect there is a need to widen the number of DWI Project 
Officers and provide adequate support to them, in some cases through the use of 
external experts. The research programme is important in helping Defra to deliver the 
best policies and DWI to deliver the best technical regulation, while a high quality 
programme buys Defra, through DWI, a seat at the table for wider discussions of 
drinking water research. This enables DWI to participate in international research 
funding organisations’ research programme discussions and so exert significant 
influence on the wider drinking water research programme. The role of the Project 
Officer in maintaining the high quality of research is very important and should be 
recognised as such. 
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7 Recommendations 
 
Several useful suggestions and recommendations for improvements have emerged 
during the course of this review and many are mentioned in earlier sections of this 
report. This section provides the key recommendations from the review grouped into 
four main areas, namely dissemination of research outputs, wider consultation on the 
research programme, collaboration with other organisations and project management. 
 
It is recognised, from discussions with DWI officers during the course of this project, 
that a number of the recommendations made in the following section are already in 
the process of implementation by DWI. Not withstanding that, they are important 
findings from this review of the Defra drinking water and health research programme 
from 1996 to 2004 using project records and reports and interviews with both 
contractors and advisors and customers, and it is important that they are recorded. 
Where the recommendations have already been, or are about to be, implemented a 
footnote is given to this effect.  

7.1 Dissemination 
 
Consideration should be given to making Defra funded research outputs freely 
available (in PDF or MS WORD format) on the DWI website and making summaries 
of jointly funded research projects also available on the website, depending on the 
policy of, and agreement of, funding partners.1 
 
Consideration should be given to the incorporation of a dissemination plan into the 
research planning process and whether wider dissemination should be a part of the 
requirement on contractors (as one of the objectives of the research project) where 
appropriate. 
 
Consideration should be given to preparing an annual summary of research conducted 
under the DWQH to be circulated to stakeholders for information and comment. This 
could include summaries of completed, ongoing and proposed research projects.2 
 
Consideration should be given to holding regular, but not necessarily frequent, 
workshops, involving a wide range of external stakeholders and experts, in which 
contractors or DWI Project Officers give a short presentation on specific projects. An 
annual workshop would probably be sufficient and these could be held at the 
beginning of each financial year. 
 

7.2 Wider Consultation 
 
Consideration should be given to the need for wider consultation regarding research 
priorities and specific research topics and whether this would be of benefit, 
particularly early consultation on ideas for new research. Such consultation would not 
necessarily need to drive the research programme but would potentially reinforce the 
planning of the programme and provide intelligence as to potential issues. Such 

                                                 
1 Current reports are available in full on the DWI website. 
2 A summary is now  prepared and included in the DWI annual report. 
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consultation might include representatives from academia and major research 
consultancies. This also links to dissemination above. 
 
Defra should endeavour to make greater use of existing advisors and advisory groups, 
such as CPP and HPA, in formulating research objectives3. Such groups provide a 
valuable resource of expertise and closer and more transparent links are warranted. In 
addition, there should be a more formal process for considering ideas for further 
research that are provided by contractors as part of research project reports. 
 
Consideration should be given to the value of forming a DWQH research steering 
group that could involve external stakeholders. This body could scrutinise the 
proposed research programme and comment on whether it covers the areas of 
importance, provides value for money and is complementary to other research 
initiatives. 
 

7.3 Collaboration 
 
Consideration should be given to closer collaboration with other research funding 
bodies, such as AwwaRF and UKWIR, since joint research on topics that should be of 
common interest can be highly cost effective. 
 
Consideration should be given to whether it is possible to encourage more 
collaboration between contractors to take greater advantage of complementary skills. 
This would be of benefit both to the quality of research and to maintaining and 
developing UK research skills. In this respect, consideration should be given to 
whether single tender action might be more appropriate than open tender in a number 
of circumstances involving specialist research. It would then be possible for the DWI 
to invite contractors to put in a collaborative bid for a particular specialist research 
topic. This could be included in the call for tenders or by inviting contractors to put in 
a collaborative bid for a particular specialist topic. 
 
 

7.4 Project Management 
 
The Project Officer role should be seen as facilitating the research project by working 
with the contractor. Consideration should be given to widening the number of Project 
Officers with support and, possibly, training provided to emphasise the importance of 
this role. While there are significant benefits in Project Officers also continuing to 
work in the technical regulatory role of DWI because this provides a wide breadth of 
skills and perspectives, there is also a need to ensure that they have sufficient time 
available to perform the Project Officer role effectively.  
 
Consideration should be given to the inclusion of a brief statement on file as to the 
reason why the research has been commissioned, and how this is expected to meet the 
objectives set out in the ROAME statement. 
 

                                                 
3 Representatives from both the named bodies are already invited to the research ideas meetings. 
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The detail of project records and files needs to be maintained so that the project 
records are both complete and up to date. This should include all electronic 
correspondence of substance, including notification of material received from 
research contractors. To this end the project filing system now being put in place by 
DWI will be invaluable. It is noted that the existing project filing system has suffered 
as a consequence of successive moves (several project files were found to be missing 
or unobtainable during the course of this review), but electronic systems should 
largely make this problem redundant. 
 
Consideration should be given to increasing the time given to potential contractors to 
provide tenders in response to an invitation to tender for a DWQH research project. 
This is particularly important for the larger, more complex research projects where a 
substantial amount of planning is required as part of the tender writing process. For 
example, a period of four weeks from the date of receipt of the invitation to tender is 
reasonable for projects of greater than six months duration and this might be increased 
for projects of longer duration. 
 
Consideration should be given to building closer and more regular contacts between 
Project Officers and contractors into the specification of contracts for research 
projects. The mechanism of contact can be flexible but there should be an onus on 
both sides to regard this as an important part of the project. Such contact helps to 
encourage and facilitate more openness between Project Officers and contractors. In 
particular, this communication process should address such issues as amount of 
resource available, used and remaining, project timescale and problems with 
implementing the research plan. It is important that this communication is done in a 
collaborative, rather than an adversarial manner. 
 
Consideration should be given, where appropriate, to the involvement of an 
independent expert to support the DWI to achieve the best outcome from a project. 
This could be achieved through the use of an adviser from the beginning of a project, 
or at selected milestones, or for some projects as a peer reviewer of the project report 
at a sufficiently early stage that any additional analyses can be undertaken, or at major 
draft stage. 
 
A system of formal wrap-up meetings at the end of projects should be instigated to 
provide an opportunity for the Project Officer to be sure that he or she understands the 
outputs of the research and to provide an opportunity to explore the strengths and 
weaknesses of the research process. Lessons can be learned, from both very 
successful and less successful projects, which can be used to improve the 
management of and outputs from future research projects. 
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Annex 1 Research Projects Reviewed for the Period 1996-2004* 
 
Year Report Title FWR 

Report 
Reference 

Contractor 

2004 Analysis of Oestrogens in Water: Supervision of 
Performance Tests 

DWI0836 LGC 

2004 Workshop on the Application of Genetic Fingerprinting for 
the Monitoring of Cryptosporidium in Humans, Animals and 
the Environment. (Boulder, Colorado, USA 3rd-5th August 
2003) 

DWI/B2003 ? 

2004 Quality of Drinking Water in Public Buildings DWI0835 WRc-NSF 

2004 Performance Testing of a Method for Acrylamide Monomer 
in Drinking Water 

DWI0834 WRc-NSF 

2003 Further Studies on the Incidence of Mycobacterium avium 
Complex (MAC) in Drinking Water Supplies (Including the 
Detection of Helicobacter pylori in Water and Biofilm 
Samples) 

DWI0833 Health 
Protection 
Agency 

2003 Molecular Fingerprinting of Cryptosporidium Oocysts 
Isolated during Regulatory Monitoring 

DWI0832 SPDL 

2003 The Enumeration of Giardia in Drinking Water DWI0831 STL 

2003 Reviews of National Approvals for Drinking Water 
Construction Products (Phase 1). Audit of Organisations 
Appointed to Certify Activities of Lining Contractors 

DWI0830 Corporate 
Risk 
Associates Ltd 

2003 Demonstration of Optimisation of Plumbosolvency 
Treatment and Control Measures 

DWI0829 WRc-NSF 

2003 Exposure to Chloropropanols via Polyamines: Project 
Report and Report on Objective 1 - Development of 
Methods of Analysis for 3 Chloropropanol Isomers 

DWI0828 LGC 

2003 Assessment of the Effects of Jug Water Filters on the 
Quality of Public Water Supplies 

DWI0826 WRc-NSF 

2002 Reliability of Test Methods for Metallic Products - Final 
Report to the Drinking Water Inspectorate 

DWI0825 WRc PLC 

2002 The Development of a National Reference Collection for 
Oocysts of Cryptosporidium 

DWI0824 SCIEH 

2002 Asbestos Cement Drinking Water Pipes and Possible 
Health Risks – Review 

DWI0822 Faber 
Maunsell Ltd 

2002 Review of Test Methods and Criteria for Assessing Taste 
and Off-Taste 

DWI0821 WRc-NSF 

2002 Review of the Benefits and Disbenefits for Drinking Water 
Storage Within Premises 

DWI0819 Binnie, Black 
and Veatch 

2002 Future Regulatory Parameters Implications for the UK. 
Final Report for Phase 1 

DWI0818 Metcalf and 
Eddy Limited 

2001 Report on the incidence of Cryptosporidium in Private 
Water Supplies 

DWI0823 ? 

2001 Factors Causing Off-Taste in Waters, and Methods and 
Practices for the Removal of Off-Taste and Its Causes 

DWI0820 WRc-NSF 

2001 Determination of the Correlation of the Presence of 
Cryptosporidium in Treated Water with Other Water 
Quality Parameters 

DWI0817 CREH 

2001 Exposure to Endocrine Disrupters via Materials in Contact 
with Drinking Water - Phase 2. 

DWI0816 The Water 
Quality Centre 
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Year Report Title FWR 
Report 
Reference 

Contractor 

2001 Fate of Mycobacterium avium Complex in Drinking Water 
Treatment and Distribution Systems 

DWI0815 PHLS 

2000 Aspects of Exposure Estimates of Disinfection By-Products 
from Water: A Review of Water Intake and Contact and the 
Uptake of Disinfection By-Products by Different Exposure 
Routes 

DWI0813 WRc-NSF 

2000 Review of Outbreaks of Cryptosporidiosis in Swimming 
Pools 

DWI0812 PHLS 

2000 Proposal for the Investigation of the Association Between 
Cases of Skin Irritation and Exposure to Pools Disinfected 
with Aquabrome 

DWI0811 NA 

2000 Advice on Proceedings of the WSAA Strategic Workshop 
on Viability Tests and Genetic Typing of Cryptosporidium 

DWI0810 PHLS 

1999 Exposure to Endocrine Disruptors via Materials in Contact 
with Drinking Water 

DWI0809 WRc PLC 

1999 Alternatives to Chemical Disinfection of Drinking Water DWI0808 WRc PLC 

1999 Review on the Approaches to Water Quality Monitoring 
and Assessment in Europe 

DWI0799 WRc PLC 

1999 Nitrate in Drinking Water and Childhood-Onset Insulin-
Dependent Diabetes Mellitus in Scotland and Central 
England 

DWI0801 Paediatric 
Epidemiology 
Group 

1999 Review of National Arrangements for the Setting of Health 
Related Standards for Chemical Parameters 

DWI0802 CES 

1998 Review of Disinfection and Associated Studies on 
Cryptosporidium 

DWI0805 Alcontrol 

1998 A Study of the Effects of Source, Cleaning Protocols and 
Aging of Commercially Available Strains of 
Cryptosporidium parvum. 

DWI0803 Alcontrol 

1998 Unifying Analytical Methods for the Determination of 
Oestrone, Oestradiol and Ethinyl Oestradiol in Water. Final 
Report to the Department of the Environment, Transport 
and the Regions Report No: DWI 4445/1 

DWI0796 WRc PLC 

1998 Feasibility Study of the Determination of Oestrogenic 
Compounds in Waters by HPLC-MS 

DWI0798 LGC 

1998 Cryptosporidium: Development of a Risk Assessment 
Methodology for Drinking Water 

DWI0807 WRc PLC 

1998 The Molecular Characterisation by PCR RFLP and SDS-
Page Western Blotting of Cryptosporidium parvum 
Suspensions Treated by Different Cleaning Procedures 

DWI0806 Alcontrol 

1998 Investigation of Drinking Water Quality Enforcement 
Procedures in Member States of the European Union 

DWI0800 WRc PLC 

1998 Disinfection By-Products from Drinking Water Treatment FR/DW0004 WRc PLC 
1998 Health Significance of Heterotrophic Bacteria in Drinking 

Water 
FR/DW0003 PHLS 

1997 Cryptosporidium Incidence in Private Water Supplies and 
Correlatory Indicators 

DWI0777 Directorate of 
Housing and 
Environmental 
Protection 

1997 Fact Sheets on Emerging Waterborne Pathogens. Final 
Report to the Department of the Environment 

DWI0790 WRc PLC 
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Year Report Title FWR 
Report 
Reference 

Contractor 

1997 Implications of the Revision of the Drinking Water 
Directive. Final Report to the Department of the 
Environment 

DWI0775 WRc PLC 

1997 Cost Benefit Analysis of Reducing Lead in Drinking Water. 
Final Report to the Department of the Environment, 
Transport and the Regions 

DWI4304/2 WRc PLC 

1997 Implications of the Proposed Changes to the Monitoring of 
Lead in Drinking Water. Final Report to the Department of 
Environment 

DWI0773 WRc PLC 

1997 Influence of UV Disinfection on By-Product Formation and 
the Operational Implications. Final Report to the Drinking 
Water Inspectorate 

DWI0776 WRc PLC 

1997 Permeation of Benzene, Trichloroethene and 
Tetrachloroethene Through Plastic Pipes. An Assessment 
for Drinking Water Inspectorate 

DWI0772 LGC 

1997 Greywater and Rainwater Systems: Recommended UK 
Requirements. Final Report 13034/2 

DWI0778 BRE 

1997 Water Conservation: Implications of Using Recycled 
Greywater and Stored Rainwater in the UK. Final Report 
13034/1 

DWI0779 BRE 

1997 Review of Materials Testing Procedures Laboratory 
Testing Report (November 1995 to Spring 1997) 

DWI0792 The Water 
Quality Centre 

1996 Report from the Public Health Laboratory Service on 
Emerging Pathogens and the Drinking Water Supply 

DWI0791 PHLS 

1996 Microcystin Analysis - Supervision of and Results from 
Performance Tests. Final Report to the Department of the 
Environment 

DWI0762 WRc PLC 

1996 Detection and Identification of Naegleria fowleri. Report to 
the Department of the Environment. Final Project Report 
March 15 1993 - March 31 1995 

DWI0708 Department of 
Medical 
Parasitology 
and 
Amoebiasis 

1996 Consultancy Contract - Analysis of PCBs in Sludge and 
Sediment. Assessment of the Performance of the SCA 
Draft Analytical Method (1996) 

DWI0760 Mountainheath 
Analytical 

1996 Inter-Laboratory Round-Robin Testing of Immuno-
Magnetisable Separation (IMS) for the Concentration and 
Separation of Cryptosporidium Oocysts from Water 
Samples. Final Report of Contract No. EPC 1/9/059 

DWI0764 SPDL 

1996 Removal of Oocysts of Cryptosporidium from Private 
Water Supplies - Assessment of Point-Of-Use Filters. Final 
Report to the Department of the Environment 

DWI0754 WRc PLC 

1996 Occurrence of Cryptosporidium Sp. Oocysts and Giardia 
Sp. Cysts in Sewage Effluents and Sludges from Sewage 
Treatment Plants in England. 

FR/DW0002 SPDL 

1996 Inter-Laboratory Round-Robin Testing of Immuno-
Magnetisable Separation (IMS) for the Concentration and 
Separation of Cryptosporidium Oocysts from Water 
Samples 

FR/DW0001 SPDL 
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Year Report Title FWR 
Report 
Reference 

Contractor 

1996 Development of a Risk Assessment for Infectivity of 
Cryptosporidium in Drinking Water. Final Report to the 
Department of the Environment DWI 4157/1 

DWI0784 WRc PLC 

1996 Occurrence of Cryptosporidium sp. Oocysts and Giardia 
SP Cysts in Sewage Effluents and Sludges from Sewage 
Treatment Plants in England. Final Report to the UK 
Drinking Water Inspectorate 

DWI0751 SPDL 

1996 Effectiveness of Point-of-Use Drinking Water Devices. 
Final Report to the Scottish Office, Agriculture, 
Environment & Fisheries Department 

DWI0757 WRc PLC 

1996 Survey of the Microbiological Quality of Bottled Waters DWI0783 CREH 

1996 Assessing the Value of Epidemiological Studies of Acute 
Chemical Contamination Incidents Affecting Drinking 
Water. Final Report to the Department of the Environment 

DWI0759 WRc PLC 

1996 Report from the Public Health Laboratory Service on 
Emerging Pathogens and the Drinking Water Supply 

DWI0752 PHLS 

1996 Health Risks from Private Water Supplies DWI0774 CREH 

1996 Health and Other Effects of Short-Term Exposure to 
Chemicals Affecting Taste and Odour of Drinking Water. 
Final Report to the Department of the Environment 

DWI0765 WRc PLC 

1996 The Health Significance of Animals in Water Distribution 
Systems. Final Report to the Drinking Water Inspectorate 

DWI0756 WRc PLC 

1996 Significance of Fungi in Water Distribution Systems. 
(EPG/1/9/69) Final Report to DWI 

DWI0780 International 
Mycological 
Institute 

1996 Feasibility of a UK Positive List for Polyethylene Pipes in 
Contact with Drinking Water Supplies. Final Report to the 
Department of the Environment 

DWI0770 WRc PLC 

1996 Tap Water Consumption in England and Wales : Findings 
from the 1995 National Survey 

DWI0771 MEL Research

1996 Protozoan, Bacterial and Viral Pathogens, Farm Animal 
Wastes and Water Quality Protection - 2nd Year Research 
Report to MAFF and SOAFD on Farm Detection of 
Cryptosporidium parvum in Cattle, Calves and 
Environmental Samples 

DWI0750 Moredun 
Research 
Institute 

* These were specified by Defra/DWI in Annex 1 of the Invitation to Tender 
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Annex 2 The Projects Identified as Being Potentially Suitable for Detailed 

Review 
 

Detailed 
Review? 

Year Report Title FWR Report 
Reference 

Contractor 

2 2004 Analysis of Oestrogens in Water: Supervision of 
Performance Tests 

DWI0836 LGC 

2* 2004 Quality of Drinking Water in Public Buildings DWI0835 WRc-NSF 

2* 2003 Further Studies on the Incidence of Mycobacterium 
avium Complex (MAC) in Drinking Water Supplies 
(Including the Detection of Helicobacter pylori in 
Water and Biofilm Samples) 

DWI0833 Health 
Protection 
Agency 

2* 2003 Molecular Fingerprinting of Cryptosporidium 
Oocysts Isolated During Regulatory Monitoring 

DWI0832 SPDL 

2 2003 Exposure to Chloropropanols via Polyamines: 
Project Report and Report on Objective 1 - 
Development of Methods of Analysis for 3 
Chloropropanol Isomers 

DWI0828 LGC 

1 or 2* 2003 Assessment of the Effects of Jug Water Filters on 
the Quality of Public Water Supplies 

DWI0826 WRc-NSF 

2* 2002 Review of Test Methods and Criteria for Assessing 
Taste and Off-Taste 

DWI0821 WRc-NSF 

2 2002 Future Regulatory Parameters Implications for the 
UK. Final Report for Phase 1 

DWI0818 Metcalf and 
Eddy 
Limited 

2 2001 Factors Causing Off-Taste in Waters, and Methods 
and Practices for the Removal of Off-Taste and Its 
Causes 

DWI0820 WRc-NSF 

2* 2001 Exposure to Endocrine Disrupters via Materials in 
Contact with Drinking Water - Phase 2. 

DWI0816 The Water 
Quality 
Centre 

2* 2000 Review of Outbreaks of Cryptosporidiosis in 
Swimming Pools 

DWI0812 PHLS 

2 1999 Nitrate in Drinking Water and Childhood-Onset 
Insulin-Dependent Diabetes Mellitus in Scotland and 
Central England 

DWI0801 Paediatric 
Epidemiolo
gy Group 

2 1999 Review of National Arrangements for the Setting of 
Health Related Standards for Chemical Parameters 

DWI0802 CES 

2 1998 Review of Disinfection and Associated Studies on 
Cryptosporidium 

DWI0805 Alcontrol 

2 1998 A Study of the Effects of Source, Cleaning Protocols 
and Aging of Commercially Available Strains of 
Cryptosporidium parvum. 

DWI0803 Alcontrol 

2 1998 The Molecular Characterisation by PCR RFLP and 
SDS-Page Western Blotting of Cryptosporidium 
parvum Suspensions Treated by Different Cleaning 
Procedures 

DWI0806 Alcontrol 

2 1998 Disinfection By-Products from Drinking Water 
Treatment 

FR/DW0004 WRc PLC 

1 or 2* 1997 Fact Sheets on Emerging Waterborne Pathogens. 
Final Report to the Department of the Environment 

DWI0790 WRc PLC 
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Detailed 
Review? 

Year Report Title FWR Report 
Reference 

Contractor 

2 1997 Influence of UV Disinfection on By-Product 
Formation and the Operational Implications. Final 
Report to the Drinking Water Inspectorate 

DWI0776 WRc PLC 

2* 1997 Permeation of Benzene, Trichloroethene and 
Tetrachloroethene Through Plastic Pipes. An 
Assessment for Drinking Water Inspectorate 

DWI0772 LGC 

2 1996 Report from the Public Health Laboratory Service on 
Emerging Pathogens and the Drinking Water Supply

DWI0791 PHLS 

2 1996 Removal of Oocysts of Cryptosporidium from 
Private Water Supplies - Assessment of Point-Of-
Use Filters. Final Report to the Department of the 
Environment 

DWI0754 WRc PLC 

1 or 2* 1996 Development of a Risk Assessment for Infectivity of 
Cryptosporidium in Drinking Water. Final Report to 
the Department of the Environment DWI 4157/1 

DWI0784 WRc PLC 

2 1996 Report from the Public Health Laboratory Service on 
Emerging Pathogens and the Drinking Water Supply

DWI0752 PHLS 

2 1996 Health and Other Effects of Short-Term Exposure to 
Chemicals Affecting Taste and Odour of Drinking 
Water. Final Report to the Department of the 
Environment 

DWI0765 WRc PLC 

 
* Initial selection of ten projects for in depth review including three projects rated as 1 
or 2. 
 

1. Definite candidate for in-depth review 
2. Probable candidate for in-depth review 
3. Possible candidate for in-depth view 
4. Not for in-depth review 
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Annex 3 The Ten Projects Subject to Detailed Review 
 

Year Report Title FWR Report 
Reference 

Contractor Score in Each Category* Rec
+
 

    1 2 3 4 5 6 7 8 9 10  

2004 Quality of Drinking Water in Public Buildings DWI0835 WRc-NSF 3.5 2.5 3 2.5 4 3 2 2.5 4 4 2 

2003 Further Studies on the Incidence of Mycobacterium 
avium Complex (MAC) in Drinking Water Supplies 
(Including the Detection of Helicobacter pylori in Water 
and Biofilm Samples) 

DWI0833 Health 
Protection 
Agency 

3.5 3 3 3 3 3 3 3   2 

2003 Molecular Fingerprinting of Cryptosporidium Oocysts 
Isolated During Regulatory Monitoring 

DWI0832 SPDL 3 3.5 3 3.5 4 4 2.5 3   2 

2003 Assessment of the Effects of Jug Water Filters on the 
Quality of Public Water Supplies 

DWI0826 WRc-NSF 4.5 4 3 4 4 3 5 4.5 3 3 1 or 2 

2002 Review of Test Methods and Criteria for Assessing 
Taste and Off-Taste 

DWI0821 WRc-NSF 4 4 3 3.5 4 2.5 2 ? 4 4 2 

2001 Exposure to Endocrine Disrupters via Materials in 
Contact with Drinking Water - Phase 2. 

DWI0816 The Water 
Quality 
Centre 

3 3 4 4 4 ? 3 3 4 4 2 

2000 Review of Outbreaks of Cryptosporidiosis in Swimming 
Pools 

DWI0812 PHLS 4 4 3 4 4 3 2.5 4 3 4 2 

1997 Fact Sheets on Emerging Waterborne Pathogens. Final 
Report to the Department of the Environment 

DWI0790 WRc PLC 4 4 4 5 4.5 3.5 4 ? 2 3 1 or 2 

1997 Permeation of Benzene, Trichloroethene and 
Tetrachloroethene Through Plastic Pipes. An 
Assessment for Drinking Water Inspectorate 

DWI0772 LGC 2.5 2.5 2.5 2.5 3 2.5 3 2 3 4 2 

1996 Development of a Risk Assessment for Infectivity of 
Cryptosporidium in Drinking Water. Final Report to the 
Department of the Environment DWI 4157/1 

DWI0784 WRc PLC 5 5 3 4 5 3 5 5 3 3 1 or 2 
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*Category 
1. Quality of scientific output   
2. Performance of contractor   
3. Performance of Defra PO   
4. Consistency with project objectives  
5. Consistency with research programme objectives 
6. Collaboration with other groups  
7. Effectiveness of dissemination4 
8. Perceived value for money5   
9. Implications for future policy decisions6 
10. Implications for future technical decisions 

Score -  1 (poor) to 5 (excellent); ? cannot quantify 
 

+Recommendation 
1. Definite candidate for in-depth review 
2. Probable candidate for in-depth review 
3. Possible candidate for in-depth view 
4. Not for in-depth review 

 

                                                 
4 Consider all customers and scientific community eg citations in scientific literature, take-up by government departments 
5 Consider co-funding, achievement of objectives, use of budget 
6 In relation to DWQH research programme 
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Annex 4 List of Interviewees  
 
The following people were interviewed during the detailed review stage of the project, 
and were selected to cover DWI personnel, potential customers for the research 
outputs and contractors. Some other major stakeholders were contacted but either 
declined to be interviewed, did not think they could contribute usefully or were 
unavailable for interview. 
 
 
DWI 
 
David Drury  
 
David is a key member of the senior staff of DWI and has been involved in the 
research programme in developing needs, supervising projects and as a customer for 
the research.  
 
John Ashworth 
 
John is a relatively recent member of DWI staff but is responsible for the materials 
approval process, for which a significant amount of research has been carried out. He 
has also been involved as a research contractor in the past and as a potential customer 
for the research outputs. 
 
 
Advisory Committees and Advisors 
 
Owen Hydes 
 
Owen was Deputy Chief Inspector of Drinking Water for many years. He has close 
involvement in determining research needs and as a customer for research. His current 
role as Chairman of CPP means that he is an important customer for research on 
materials, chemicals and processes. 
 
Michael Waring 
 
Michael was the Principal Medical Officer responsible for drinking water matters at 
the Department of Health, although responsibility has now moved to the Health 
Protection Agency. Michael was, therefore, both a departmental advisor and a 
government customer for research outputs.  
 
 
Government Customers 
 
Department of Health 
Michael Waring – see above. 
 
Defra 
Peter Jiggins 
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Peter was a member of DWI for a number of years. He is now responsible for policy 
development within the Water Department and is, therefore, a key customer for 
research outputs, particularly those relating to policy and negotiations with Europe. 
 
Scottish Executive 
Colin McLaren 
 
Colin was Deputy Chief Inspector in the Drinking Water Quality section for many 
years and is now Head of that section, equivalent to the Chief Inspector in Scotland. 
He is a customer for research outputs and is a representative of the devolved 
government departments. 
 
 
Other Customers 
 
UKWIR 
Michael Farrimond 
 
Mike Farrimond is the Chief Executive of UKWIR and as such is both a collaborator 
in research funding and a potential customer for research outputs. He is also an 
appropriate contact for input on joint UKWIR/DWI projects that will have been 
published under the UKWIR label. 
   
AwwaRF 
Rick Karlin 
 
There has been collaboration with AwwaRF on a number of projects and the deputy 
director of the Foundation, Rick Karlin, was contacted by telephone and e-mail to 
obtain his views and to detail those projects published under the AwwaRF label. 
 
 
Contractors 
 
WRc/WRc-NSF 
Peter Jackson and Geoff Stanfield 
 
Peter and Geoff are the most frequent project managers of WRc contracts and have 
been involved throughout the programme period.  
 
Health Protection Agency (HPA) (formerly PHLS) 
Gordon Nichols and Rachel Chalmers 
 
Both have been closely involved as contract managers and researchers on DWI 
contracts. They provide a reasonable spread of expertise. 
 
Scottish Parasite Diagnostic Laboratory (SPDL) 
Huw Smith 
 
SPDL have been significant contractors in relation to the research on 
Cryptosporidium. Huw Smith has been contract manager for much of their work. 
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Laboratory of the Government Chemist (LGC) 
Steve Kippin and Jill Bromhead 
 
LGC have also been significant research contractors and Steve Kippin has been the 
primary contract manager. 
 
The Water Quality Centre (WQC) 
John Ashworth (see also above) 
 
WQC have been contractors and at least one of the projects considered for in-depth 
review was carried out by WQC. John was project manager and can give an insight 
into both sides of the research equation. 
 
 
The above list was discussed and agreed with the DWI project manager at a meeting 
at the end of Phase 1 (9th December 2005 at DWI). Consideration was given to a 
wider range of potential research customers such as chairmen of Health Advisory 
Committees, but it was considered that the technical advisor could provide better 
knowledge.  
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Annex 5 Topic Guide for Interviews with Key Water Research 
Stakeholders 

 
Introduction – 2 mins 
 INTRODUCE SELF/IPSOS MORI 

 CHECK SPEAKING TO NAMED RESPONDENT. IF NOT: ASK TO BE 
TRANSFERRED/CALL BACK AT MORE CONVENIENT TIME 

 INTRODUCE DISCUSSION: This discussion is part of the DWI independent 
research evaluation that is conducted periodically. We will be working with Watts 
and Crane partners and talking to a small number of key industry figures. This 
interview will last c. 20-25 minutes. Are you willing to take part? IF YES: Is now 
convenient to conduct the interview? IF NOT, ARRANGE A TIME TO CALL 
BACK WITHIN FIELDWORK PERIOD (I.E. BY 17th FEB) 

 THANK RESPONDENT FOR TAKING PART  

 EXPLAIN CONFIDENTIALITY, MRS CODE OF CONDUCT 

 PERMISSION TO TAPE RECORD 

 Can you begin by telling me some brief details about where you work (e.g. 
consultancy, research laboratory, government department etc.) and what your role 
is in relation to DWI funded research?  

 
Identifying Research Opportunities and the Tendering process  
 Thinking about the DWQH research programme, how effective do you feel the 

process of identifying appropriate research has been? Why is that?  

 Is there overlap/duplication with research conducted by other organisations? Is 
that a good or a bad thing? Why is that? 

 How could they better identify necessary/appropriate research opportunities?  

 Thinking about the tendering process, is the system used by DWI effective? How 
can it be improved? PROBE: Is it fair? Is it efficient?   

 
Research Outputs  
 Now considering the outcomes of the research programme, what do you generally 

think about the quality of the research produced since 1996? Why is that?   

 On the whole, has the research conducted since 1996 provided a great deal of 
scientific support for DWI? Why is that? How could it be made more effective? 

 In your opinion has the research informed policy or technical decisions? IF NO: 
Why do you think that is?    

 
DWI Project Management  
 I now want to ask you a couple of questions about the DWI project managers and 

their involvement in the research process. Overall, how well have the projects that 
you’re aware of been managed by DWI? What could they have done better? 

 How well have any jointly funded projects been run? What could they have done 
better?  
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 Are there any specific projects that you can make comment on? 

 
Dissemination  
 With regards to the dissemination of research outcomes, how effective has the 

DWI been at this?  

 How important is it that the DWI feeds back its research to a wide audience? 
Should they be investing more time/money into effective dissemination? Via 
which channels? 

 How best do you think they could improve the dissemination of research findings?   

 
 
Wrap Up  
 Taking all factors into account, how effective do you feel the DWI research 

programme was, over 1996-2004? Why is that? 

 What are the main things you would like to see changed about the DWI research 
programme in the future? 

 Are there any particular projects that you’re aware of that you feel need to be 
reviewed? 

 Do you have any suggestions in terms of administration changes that would help 
the programme run more effectively? 

• Is there anything else we have not covered that you would like to add?  

 
THANK RESPONDENT FOR THEIR TIME 

CLOSE INTERVIEW 
 




