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EXECUTIVE SUMMARY

The Water Quality Function of the Environment Agency hosted a workshop to discuss issues
related to the awareness and implementation of Water Quality R&D. The workshop revealed
that there are differing levels of awareness of Water Quality R&D throughout the Agency; to
some extent it was felt this problem is linked with Agency structure and organisation.
However, those Agency staff present were also of the opinion that the R&D programme does
deliver demonstrable benefits to the Agency. A number of issues were highlighted where
improvement could lead to the enhanced uptake and implementation of the results of R&D:

e Communication and awareness. The general awareness of R&D overall and the benefits
it can add appears to be particularly poor at an Area level, although many Area staff could
list individual R&D outputs that had proved to be effective. Communication needs to be
improved both in terms of increasing awareness of R&D amongst Agency staff in order to
gain feedback on implementation, and to identify R&D needs at an operational level.

e Ownership. In order to be effective the R&D programme and its outputs must be
supported and owned at all levels throughout the Agency. It was felt that for R&D
implementation to be effective 1t is critical to have support at both Director and
operational level. More support needs to be given to Project Managers from line
management to enable involvement in R&D to become accepted as part of the day job.

e Implementation. It was clear that the implementation of R&D outputs should be
considered in more detail at an earlier stage in the project. In addition, it was highlighted
that the R&D Project Manager who makes the recommendations for the implementation of
the results of R&D does not generally have the responsibility to see the recommendations
through.

Finally, it was illustrated that the Agency allows projects to run to completion, even when it
has been recognised that the work is no longer required or will not be useful to the business. A
system of project reviews is required to allow such projects to be identified and terminated.
However, a change in culture is also required in order to ensure that Project Managers are not
discredited for taking such measures and that project termination for the reasons above is not
seen to be a failure.

KEY WORDS

R&D Implementation, R&D Management, Communications, Workshop
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1. INTRODUCTION AND AIMS

The Water Quality Function of the Environment Agency hosted a two-day workshop (29-30
March 1999) at Regent’s College, London, to discuss issues related to Water Quality Research
and Development (R&D).

The overall aims of the workshop presented to participants were:

1.  To raise awareness internally within the Agency of current and recently completed R&D
undertaken by the Water Quality Function.

2. To identify how to achieve better communication and lines of responsibility during the
R&D process.
3. To review the processes involved in the successful implementation of R&D and to

compare and contrast these with experiences from external organisations.

The first day of the workshop was for Agency staff only and provided an opportunity for
Water Quality R&D Topic Leaders (or their delegates) to:

e describe the business need and opportunity of their R&D Topic Area;

e give an outline of the research, the results, conclusions and recommendations;
e describe the benefits / added value to the Agency; and describe

e implementation issues and challenges.

The second day involved invited external participants and specifically addressed the issue of
the implementation and uptake of R&D.

In addition to presentations, both days included group ‘brainstorming’ discussion events.

Detailed objectives and discussion questions and summaries for both days are presented in
Appendix A. The participants for the workshop are presented in Appendix B with the
programme in Appendix C and presentations given and the points arising from them in
Appendix D.

1.1 Structure of the Report

This report:

e presents the issues raised and discussed during the brainstorming sessions on each
day (Section 2); and
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e puts forward a list of actions which the Water Quality Function and the Environment
Agency as a whole could take forward to address some of the issues raised
(Section 3).

1.2 Overview of Water Quality Function Business and R&D Topic
Areas

The overall business aim of the Water Quality Function is to achieve a continuing and overall
improvement in the quality of controlled waters through the prevention and control of
pollution. The Water Quality Function (and the Agency) needs effective R&D to underpin
development of policy, ensure improvements in efficiency, make advances in regulatory
control together with advancing scientific understanding of the water environment and the
impacts which occur upon it. The Water Quality R&D Programme (P2) comprises five Topic
Areas with the following objectives:

P2A - Ecotoxicology and Hazardous Substances Topic Area - Jim Wharfe.

e To provide a sound scientific understanding of hazardous substances and mixtures in
the environment and to support the development of associated strategies and policies.

e To provide underpinning information for the derivation of environmental standards
and to assist in the formulation and implementation of use related water quality
objectives.

P2B - Consenting and Discharge Impact Topic Area - Gerard Morris.

e To provide methodologies and techniques for assessing the impact of discharges to
controlled waters and to develop new methods for controlling pollution arising from
such sources.

P2C - Rural Land Use Topic Area - Bob Huggins.

e To provide information and introduce best practice for assessing and controlling
diffuse pollution from agricultural activities and forestry practices.

P2D - Groundwater Pollution Topic Area - Bob Harris.

¢ To provide methods for, wherever possible, preventing pollution, assessing the extent
of, and subsequently controlling the pollution of groundwater.
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P2E - Pollution Prevention Topic Area - Phil Chatfield.

e To develop and introduce new techniques for preventing and controlling pollution
from road run-off, firewater and other accidental and deliberate unauthorised
spillages.

The above Topic Areas support the overall business of the Water Quality Function but are
allied to specific business groups (see Figure 1).

The generation of R&D in the Water Quality Function is interactive. The business groups
represent top-down customer groups where the R&D requirement is largely policy driven.
There is also a bottom up approach in the form of proposals from Topic Leaders, project
managers, and others in the Function and elsewhere. All proposals have to be considered by
the Water Quality Function Group, Environmental Protection Directorate and finally the R&D
Programme Board to set the prioritised Water Quality R&D Programme for the forthcoming
year.

Figure 1.1 Water Quality Function
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2. MAIN POINTS ARISING FROM THE WORKSHOP

Throughout the workshop the issues being discussed centred on four main themes:
e communication and awareness;
e ownership;
e implementation; and
e project management.

The main points arising from the discussions are presented below.

2.1 Communication and awareness

Many of the perceived problems relating to internal communication and awareness, with
respect to R&D, spread beyond the Water Quality Function and are Agency-wide. Although
Area staff could list specific R&D outputs when questioned, the general awareness of R&D
and the overall value it can add to the Agency’s business is particularly poor. Area staff appear
not to know what R&D is ongoing or what outputs are produced. It was felt that the
organisational systems in place to proactively seek information concermning R&D had
deteriorated since the transition from NRA to Agency, and that recent restructuring and
recruitment had also contributed to the lack of awareness. However, these points are currently
being addressed with an electronic catalogue of R&D outputs available on CD-ROM, and with
comprehensive information on the National R&D Programme now available both on the
internal bulletin board and Agency website.

Improved communications between the Function and Areas would ensure an understanding
within the Areas of the reasons why the Agency should conduct strategic and policy driven
R&D, together with an appreciation of what R&D can offer. A number of initiatives that could
achieve this were identified including:

e roadshows to present R&D and its results and formal training sessions on the R&D
process and programme;

e holding seminars and workshops to create awareness and facilitate implementation,
both prior to project start up and at completion;

e the development of “Area champions” to promote R&D within Areas and to support
Project Managers in delivering the technical aspects of the project;

e improved responsibility by Topic Leaders to take R&D back to Regions and Areas
and seek feedback; and

e the identification of direct channels between Areas and Head Office to allow
improved communication of ideas, feedback and the results of R&D. This could
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include R&D management support officers (MSOs) and Topic Leaders making
themselves better known to Area staff.

In addition to communication and awareness of R&D within the Agency, it was felt that the
public perception of the Agency as an organisation which promotes and participates in R&D
and which stands for sound science could be improved, and that effective external
dissemination of results of R&D is required. In order for this to be effective, simple summary
reports should be produced that can easily be understood by the public. Where appropriate,
research results should also be disseminated within other governmental organisations and
industry. Providing that the research is sound, this may help to supplement and improve the
Agency’s influence over decision making within such bodies.

2.2 Ownership

For effective development, management, implementation and use, R&D must be supported at
all levels within the Agency. It was felt that this support is lacking in some sections of the
Agency.

The lack of ownership of R&D is apparent at the Area operations level. It was felt that there is
little influence on the R&D process from the development of the programme through to
involvement in projects and the implementation of results. To a large extent this problem
could be addressed through improved communications. Training or awareness sessions could
be instigated in order to equip Agency staff at all levels to identify research needs for the
Agency and to inform them how to feed such ideas into the R&D planning process.

The failure to accept responsibility for implementation was a major reason cited for projects
failing to achieve an impact. Clearly, a careful delineation of responsibilities between the
project manager and the sponsoring business group is required once the R&D stage has been
completed.

It is perceived that R&D is not always supported as much as it could be by the Agency Board
as some past policy decisions seem to have been made solely for political reasons and bear
little relation to the supporting R&D that may have been conducted by the Agency.

23 Implementation

It was generally agreed that effective implementation of R&D throughout the Agency does not
always occur. The following reasons were identified during the workshop:

e lack of involvement of the end-users or other key Agency staff (e.g. Corporate
Information Systems (CIS)) in the project leading to an output that is difficult or

impossible to implement, or which doesn’t comply with existing Agency
specifications.

e failure of long-term projects to evolve with changes in business drivers, leading to
an output that no longer meets the Agency’s business needs;

e poor contractors failing to deliver the work;
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e poor initial specification of a project:
e project timeliness:

— projects being commissioned too early with the subject that they are covering not
yet being of importance to the Agency; or

- projects taking too long to deliver their output such that the problem which they
address has already been dealt with by other means.

The implementation of R&D outputs should be recognised to be as important as the research
itself, and as such it must be supported from the highest levels within the Agency with
mechanisms put in place to facilitate this stage of the work. It was suggested that an improved,
and publicised, commitment from internal decision makers to R&D and its implementation
would improve this position.

In order to facilitate the implementation of projects, it was suggested that user-orientated
outputs be made standard where appropriate. More effort should be devoted to identifying the
likely uptake route, end user and end user requirements of a project before it is commissioned.
This should ensure that the final output is user-orientated and that the likely implementation
costs are taken into account at an early stage. The effectiveness of implementation of an R&D
output could be tested through the use of pilot projects.

24 Programme and Project Management.

It was suggested that the Agency should carry out a “gap analysis” on its R&D programme,
comparing the priorities of the Agency, as laid down in its various strategies and business
plans, with the R&D programme it has developed. This should ensure that the programme is
sufficiently comprehensive and linked to the business needs of the Agency. It was also pointed
out that the Agency could gain access to more research through increased association with
other research organisations and by increased participation in collaborative research projects.
Such opportunities include the EU Fifth Framework Programme of Research and
Development, several areas of which are relevant to the Agency.

As outlined in Section 2.2, ownership of R&D is seen to be lacking. It must be ensured that
Area and Regional staff have sufficient opportunity to contribute to the Agency’s R&D
programme. It was felt that the current methods used to develop the programme can stifle
innovative ideas.

With respect to project management, it was made quite clear that there is perceived to be a
general lack of internal support for project managers. It was felt that R&D project
management is an added extra for which sufficient time is often not allowed in work
schedules. It was also made clear that in a number of cases project management was also not
recognised by line managers as a potential for personal development. Such factors have led to
a general lack of willingness of individuals to become project managers and therefore needs to
be addressed throughout Agency from the top down.

R&D Technical Report P324 8



3. CONCLUSION AND ACTION LIST

Conclusion:

R&D plays a crucial role in ensuring that the Agency can function effectively and hence
maintain its reputation as a credible regulator whose activities are underpinned with sound
science. The Agency cannot, however, simply increase its R&D spend to meet the myriad of
challenges with which it 1s faced — in fact the current trend is that the R&D budget is declining
in real terms. The Agency must spend its R&D budget more effectively; that is strategically
and efficiently.

The workshop presented an opportunity to highlight the topics of concern and initiate
discussion and exchange of ideas in this area. A clear message came from the discussion and
brainstorming sessions held during the two day workshop; R&D is not fully integrated or
owned by the business it is there to serve. Traditionally, R&D in the Agency has been
regarded as an exclusive process with specialised planning and management practice and
cycles that are neither aligned to functional or corporate business. There have been significant
steps over the past few years to integrate R&D into the business. R&D should now be
accepted as an inclusive practice that is incorporated into general organisational endeavour in
order to provide a more effective service to the business and for the optimal utilisation of
limited resources.

The goal for the Water Quality Function, with respect to R&D, is to produce an R&D
programme that is complete with respect to business need and integrated to its business
strategies. The workshop reported here represents Water Quality’s commitment to moving
toward this goal and will make a valuable contribution to the on-going debate on R&D
management in the Agency.

Water Quality Function Actions:

e Undertake a critical evaluation of the Water Quality R&D Programme to recommend
guidance and improved procedures;

e Ensure that the Water Quality Programme is aligned to business need;

e Ensure that sponsoring business groups recognise the importance of their role in
implementation;

e Host an annual R&D workshop to:
e Increase communication with Areas;

e Promote the outputs of the Water Quality R&D Programme, both internally and
externally;

e Ensure that project managers have line management sign up;

e Terminate projects that are no longer required by the business.
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Water Quality Function recommendations to the R&D Unit:
e Area R&D roadshow to increase the profile of the R&D Programme and its management;

e Investigate the possibility of setting up Area champions for R&D.
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APPENDIX A GROUP ACTIVITY DISCUSSIONS

A.1 SUMMARY OF DAY 1 DISCUSSIONS

The objectives for the brainstorming activity on day 1 were:

1. To assess the perception that R&D was generally failing (or failing to be recognised) to
deliver the anticipated benefits.

(S

To review successfully implemented Water Quality R&D outputs and the reasons for
this.

3. To review the reasons for Water Quality R&D outputs failing (or failing to be
recognised) to deliver the business benefits and to recommend best practice and
practical solutions.

To assist with meeting these objectives the following specific questions were asked:
1.  How aware are the audience of Water Quality R&D?
2. How does Water Quality R&D provide value to the business?

3. Why do some Water Quality R&D outputs fail (or are perceived to fail) to deliver the
benefits?

4. What are the opportunities to improve:
. fitness for purpose?
. implementation processes?
. R&D recognition?
Q1 How aware are the audience of Water Quality R&D?

The level of awareness throughout the groups was linked to the individuals’ previous level of
involvement in the R&D process. Awareness at the Area level was less than at a Regional
level and this was less than that at a National level.

Concerns/criticisms/suggestions that were put forward included:
e lack of knowledge of what R&D 1is producing;
e there is currently no proactive opportunity to seek information on R&D;
e a source of information on what R&D has been completed/is ongoing is required; and

¢ the organisational systems appear to have deteriorated in the transition from NRA to
Environment Agency.
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Q2 How does WQ R&D provide value to the business?

Despite the perceived lack of awareness of R&D amongst some members of the groups, all
groups could define benefits that R&D provides to the Environment Agency’s business,
including:

¢ making the business more efficient, effective and consistent;

e supporting the main business aim of achieving environmental improvement;

¢ developing sound science on which to base the Agency’s decisions and operations;
e improving staff development (if involved in R&D);

o offering concrete outputs, both in the shape of tools to be put into direct use, or by
laying the foundations to increase the knowledge base and enable the Agency to
influence future direction and decision making;

¢ influencing people outside the EA by providing the opportunity to increase PR;
e enhancing the Agency’s reputation and credibility; and
e presenting commercial opportunities in selling outputs.

One group discussed the balance between research and development. It was felt that the
Agency was at the leading edge when it came to development but often did not take the lead
with research projects. Overall the Agency was seen to undertake more development than
research projects.

Q3 Why do some R&D outputs fail (or perceive to fail) to deliver the benefits?

One group felt that there should not be an expectation that all R&D should deliver a benefit.
However, failure to deliver was not seen to be acceptable where it was the result of poor
management Or a poor contractor.

Reasons for failure included:

¢ lack of understanding of the importance of R&D and therefore a lack of commitment
to R&D in some sections of the Agency. There was also felt to be a lack of support
internally for project managers with organisational commitments and time pressure
of the ‘day job’ having to take priority and R&D involvement not included in
personal development plan;

o the output of R&D is not relevant or only partially relevant by the end of the project
due to failure of some long-term projects to change alongside evolving business
needs;

e Area staff felt that R&D outputs have not been generally accessible to them due to a
lack of awareness of R&D outputs and how to obtain them;
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e there is seen to be a lack of support for the R&D programme and for the
implementation of R&D at a Director level;

e decision making with respect to the implementation of R&D, and with respect to
other Agency policies, is seen to be political and to have no relation to the actual
results of R&D;

e there is felt to be a lack of ownership, within operations, of the R&D process, from
influencing the development of the R&D programme, through involvement in
projects to the implementation of the results of R&D;

e the lack of involvement of those who will be involved in the implementation of the
results of R&D at an early stage (e.g. those who have the power and budgets to
authorise the implementation and those who will have to implement the results on the
ground) leads to R&D not being implemented as effectively as it might, if at all;

e there is lack of awareness of R&D procedures and outputs within Areas due to recent
restructuring and number of new personnel;

e poor contractors - need for performance assessment;
e poor definition of specifications for projects;

e the current way the R&D programme is developed does not allow the opportunity for
innovation amongst Agency staff;

¢ frequently the output of R&D is not timely - either too early (the issue with which it
deals has not yet arisen) or too late (the issue has been dealt with by other means) -
this leads to missed opportunities;

e guidance is required to enable Agency staff to identify R&D needs and to know how
to feed those ideas into the R&D planning process.

Q4 What are the opportunities to improve fitness for purpose, implementation
processes and R&D recognition?

A number of improvements to address the reasons for failure identified above were proposed
by those present at the workshop. These included:

e better communications to improve:
— understanding by operational staff of the need for strategic research;
— understanding by operational staff of the benefits R&D can offer;
— awareness of and access to information sources.

e This could include:

— roadshows and formal training;
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A.2

— holding seminars and workshops at the end of projects to create awareness;

— the development of “Area champions” to promote R&D within Areas and to
support Project Managers in delivering the technical aspects of the project.

~ improved responsibility by Topic Leaders to take R&D back to Regions and Areas
and seek feedback;

— clearly identifying the costs and benefits of outcomes where possible in order to
gain Area support;

inclusion of R&D in personal performance objectives in order to recognise
involvement in R&D as part of the day job - it should not be seen as an added extra:

consideration of the implementation of R&D at an early stage including any likely
resources required and the involvement of CIS, this could be achieved by the use of
user implementation panels;

R&D staff making themselves better known to Area staff;

the encouragement of innovation within Agency and the instigation of more in-house
R&D, i.e. contract less R&D;

publicising the output of R&D so that the source (i.e. R&D) is clearly identified;
the clarification of the end-user and the appropriate implementation pathway;

the more effective participation of business groups in the development and
implementation of R&D;

the extension of the role of R&D management support officers (MSOs) to process
champions should be considered in order to involve more staff within Agency in the
R&D process.

SUMMARY OF DAY 2 DISCUSSIONS

The objective for the brainstorming on day 2 of the workshop was:

e To evaluate current Agency R&D implementation practice against generic strategies

and those used in key external organisations in order to devise more effective future
mechanisms/Best Practice to address the problems identified on day 1.

To assist with meeting these objectives the following specific questions were asked:

l.

How is the success of R&D monitored in the Environment Agency and external
organisations and what indicators are used?

What measures could the Environment Agency adopt to improve the uptake and
implementation of R&D?
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e an improved commitment from internal decision makers to R&D and the importance
of innovation;

e a “gap analysis” should be carried out on the Agency’s R&D profile, comparing the
needs and strategies of the Agency to the R&D programme, to ensure that the

programme is sufficiently comprehensive;

e draw more on the R&D success of others - capitalise on the UK SET base and
contribute to more collaborative projects;

o develop business plans to clearly link R&D to the business.
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Q1 How is the success of R&D monitored in the Agency and external organisations
and what indicators are used?

This question seemed to raise more questions than answers. In particular:

¢ should implementation be measured as an indicator of R&D success? R&D projects
do not always require implementation;

e the audience for each R&D project differs and therefore the criteria for the
measurement of success of each R&D project will be different:

e there will be different indicators of success for different types of research (e.g.
strategic R&D may feed into policy development whilst operational R&D may result
in the development of a tool);

e there are two points for measurement of success - R&D delivery and R&D uptake.
However, it was possible to identify some criteria for the measurement of the success of R&D.
NERC success criteria include:

e publications (at least 2 per year per project) - these are seen as key criteria to the
success of a project;

¢ repeat work for the same customer or others;
e patents;
e spin-out companies;

* inclusion of results on data bases of research on in specific areas compiled by other
organisations;

e products taken to market; and
e review on completion.
Criteria identified by Agency staff included:

e how much influence over governmental or industrial decision making does Agency
derive from the results of research;

e cffective dissemination of the results within Agency and externally;
e the Agency’s ability to provide answers to external queries;

e media coverage and general public interest in the results of R&D, number of press
releases issued, column inches, radio/TV minutes;
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e have the objectives and expected benefits of the R&D been achieved - in order for
this to be assessed they should be set out clearly at the beginning of the project;

e have the ‘lives’ of the end-users improved as a result of the R&D - is the tool which
has been developed effective in its use?

¢ has the stewardship of the environment improved as a result of the R&D?

Q2 What measures could the EA adopt to improve the uptake and implementation of
R&D?

The brainstorming groups on Day 2 had more success in identifying measures that the EA
could adopt. These were as follows:

e improved communication, including:

— continual re-assessment of customers’ needs - the procedure needs to be more
formal than at present;

— the production of simple summary reports - readable by a ‘Sun’ editor;

— the identification of clear implementation channels between Regions, Areas,
National Centres and Head Office which would make R&D implementation more
effective;

— improved marketing of ideas;

— encouraging peer reviewed publications by Environment Agency specialists to
promote awareness internally and externally;

— improve the public perception so that it is made clear that the Agency stands for
sound science;

— the creation of “Area Champions” to act as liaison points between functions and
Areas, to provide feedback to functions on Area R&D needs and to promote the
results of R&D within Areas;

e giving ownership and empowerment to individuals throughout the entire project from
inception to implementation;

e placing accountability of the implementation of R&D at the Director level;

e improving recognition throughout the Agency of what R&D has delivered and what
it has the potential to deliver;

e developing user orientated outputs;
¢ use of pilot projects to test implementation concepts;

e need for ‘assurance’ - giving customers confidence in the work;

R&D Technical Report P324



APPENDIX D PRESENTATIONS

D.1  OVERVIEW OF WATER QUALITY R&D

D.1.1  Presentations
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ENVIRONMENT AGENCY

Overview of Water Quality R&D
Programme

Steve Killeen

3 Envivonmnt
AGENCY
Programme Structure i
Steve Killeen
Programme Off
Head Office Policy
T
I I T T 1
Tosie Ecoton&Has Seb. [ Growadwater 17| Dischorge Comtrol | | RuraiLand Use [ {Pollucon Prevention
Jim Wharle Bob Harris Gerard Morris Bob Hoggins A Chfield
{:::i - Hutioes Nutional: 17 A A Region
Ceare Centre

* Good distribution of projeci managers across the Agency

Water Quality R&D Programme @ A
1998/1999 :

« Large programme - 107 projects (£2m approx.)
= 69 on-going
=34 new starts
- 4 technical services

o Excellent support from Functlonal Business
Groups.

« Effective programme management structure.

Water Quality R&D Programme @ Pl
Key Objectives

* Consolidate and develop science base

. Forxﬁulation of water quality objectives and
standards

e Improved regulatory control ”

* Intmductmn of best practice for assessing and
controllmg diffuse pollution

¢ Pollution Prevention

G Ruugre
Key Activities * i

Respondmg toa range of préssures

= Project ceiling limits; support to project managers to
. complete projects. Phasmg of new starts

— Financial management; effecnvc management to ensure
full productive use of budget

= Implementation and delivery; successful national training
courses organised and delivered: Secondee to support
programme implementation and training.

. Demonstratg benefits of programme

Water Quality R&D Programme @ Bt
1999/2000 -

. Approximately £1 million for hew starts

* Total of 18 proposals

. Important to maxxmlse synergles across the EP
Directorate




ENYIRONMENT

Examples of links with key research @ AGENCY
issues

*. Stresses and Strains

~=~'Chemical Strategy; to understand and describe the full
range 'of direct and indirect pressures from chemicals on the
environment

~* Integrated River Basin Management

— Enfteric viruses in natural waters; to'improve our
understanding of the impact of human activities and
pollution on water quality

* Managing Water Resources

= Natural attenuation of pollutantsin groundwater; to
further our undérstanding of point and diffuse impacts on
groundwater in'relation to water usage

Water Quality R&D Workshop ) o
Objectives ey

* Toraise.awarenessinternally within the Agency
of current and recently completed R&D within the
Water Quality Function.

* To identify-how to achieve better communication
and lines of responsibility during the R&D
process. e

* To review the processes involved in'the
successful implementation and to compare and
contrast these with experiences from external
organisations.
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Groundwater Quality

Groundwater & numoren
protection, pollution
and remediation

. Managing Water Resources

Alwyn Hart
(Bob Harris is in o , f
Borneo) ¢ Integrated River-Basin. Management éi_
® Conserving the Liand
ENVIRONMENT - ENVIRONMENT
Groundwater @ & s

protection, pollution
and remediation

. i’rotecting groundwater ,

* Remediating polluted groundweter
. Moniforing groundwater

* Diffuse pollution

* Groundwater and surface water interface

Defining our agenda
for R&D

® Need to underpm regulatory decision making -
“sound science” *

* Need to take astrategic v1ew longer tlmescales
than just one year

. Sub-surface is technically complex little data,
limited technical skill base

New/ @ ENVIRONMENT
AGENCY
European
Legislation
Blue Skies : National
R&D ] Legislation
Cycle of R&D
needs '
Tools Guidance
{for operational (for operational
support) support)

\

ENVIRONMENT
AGENCY

Legislative drivers

* Groundwater Regulations 1998
. RegulationlS Waste Management Licensing 1994
* Water Resources Act 1991 fSI61Works Notices

o Part [IA Environmental Protection Act 1990
(contaminated land regime)

¢ EU Water Framework Directive




Delivering progress @ ©

-

Product

5o
B
= Product
: 7
§ e
Product
Time

b , ENVIRONMENT
AGENCY

most serious
groundwater
pollution

NeWScientist“““

PLANET SCIENCE

Outcomes & benefits 0 o

nitrate in aquifer
systems P2-101
* Feasibility study .
o Collaboration (47% Agency) with
* Severn Trent Water & WRc
* Impact.of nitrate on potable abstractions
* MAC = 50 mg 1! as NO, :

* Blending, ion exchange, reverse osmosis, electro-
dialysis

ENVIRONMENT
R&D Technical Report QR
P11 from P11
. Completed 1996 =18 months “in-advance” * Ta_.rgetedr monitoring for MTBE based on sound
—commercial use and market for MTBE Sqente
—differences between US and UK * Informs further work
_fate and tfanspo ot ' hd Intemal DETR brlefmg ’
eslow (bio)degradation: : . Happy customer .
* Projections for future use
* Recommendations for future monitoring
H . = ENV!!\COYNMENT - ’, i . o )52\5’:1(%.‘041&?”’
Bioremediation of Gk P2-101 Conclusions Gk

® Itis possible to stimxﬂafe in-situ denitrification

*. Addition of carbon source through injection
borehole ring -

* Biochemical transport modei 1o optlrmse nutrient
delivery , ,

b Attracﬁve cost- beneﬁt analy51s

* Demonstrated the potennal v1ab111ty of areal
world treatment




Outcomes, benefits @9 fmgren
and implementation

from P2-101

® Technical reports, biochemical model

¢ Dissemination seminar

® Next stage industry only pilot scale

¢ Drive the research agenda

¢ Cost effective and sustainable water
management

¢ Familiarity and confidence in future technology

ENVIRONMENT

CONSIM P2-007 s

¢ Builds on the previous LANDSIM model

® Aims to assess risk to groundwater from land
contamination

* Models contaminant mobility and transport using
site investigation data .

—agsess plausible pollutant linkages for Part {IA
—assess need for furthcrisi data

— assess extent of remediation needed and
compare remedial options

Outcomes, benefits... &

* Help ensure waterenvironment is properly
considered in site-assessment

® Help ensure tisk assessments are consistent with
UK policy and legislation

~* Improves consistency between industry and
. Agency approaches

ENVIRONMENT

... and implementation e
from P2-007

* Roll out fraihing to Area
staff (complete)

- * CIS compliance testing

(now)

® Marketing as a ,
commercial product ¥
(Golder’s)

New/ @ f:\wmmuwr
WGENCY
- European A
Legislation

Blue Skies

National
R&D MIBE —» | | cgisiation
Nitrate \

“T bioremediation

/CONSIM’ \

Tools Guidance
(for operational (for operational
support) support)

Strategic R&D - fate,
transport and natural

attenuation of pollutants
® £850k over 3 years

e To prov1de underpmnmg science for risk based
regulatory decisions (Grotindwater Regs, Water
- Resources Act (works notices), Part 1A, Reg 15 )

{ ENVIRONMENT
N AGENCY

® To verify natural attenuation

® Todrive the wider UK and EU R&D agenda
(more for our money)




ENVIRONMENT
N, W AcEncy

® Microbial contaminants - Cryptosporidiosis

¢ Fate and transport - pesticides, industrial
chemicals in gw

¢ Fellowship in‘natural attenuation studies

® Site specific study

Outcomes and benefits & uwgee-
P2D(99)01

® 50+ staff récent NA course ,
* New Ops staff - 37. GW Regs, 16 Part IIA
—£2M investment :

* Key issue for UK ple (£350M contingent liability
SKB)

¢ Better regulation - reduced risk of litigation and
negative PR

New/
European
Legislation

ENVIRONMENT
W AcEnCY

National
Legislation

Blue Skies
R&D |w
’ ~
Strategic

4" project

o

Tools Guidance
(for operational (for operational
support) - support)




ENVIRONMENT AGENCY
Ecotoxicology and
Hazardous Substances

Jim Wharfe

ENVIKONMENT
AGENCY

National Centres

* Sépérate business units, distinct from Areas,
Regions and Head Office

* Provide centralised scientific & technical
expertise & support within the Agency

® Provide specialist knowledge extemally to UK
Government and EU Commission

* Fully accountableto a Customer Board

National Centre - Ecotoxicology &% k™=
& Hazardous Substances

® Provide a focus of expertise and strategic
direction for the assessment & control of
chemicals in the environment

~maintain a high level of ‘current awareness
—identify & prioritise substances of concern
=promote international harmonisation
—prepare & manage a research strategy
—provide authoritative advice & guidance

National Centre - Ecotoxicology @“VWMW
& Hazardous Substances

® Multi-media

“* Key work areas i ‘
— Notification of New Chemicals
F—Ex’isting' Substances Regulation
'—Pesnmdes/onmdes S
—Endocrme Disrupting Chemlca]s
—Nutrients & Eutrophlcatlon '
—EQSs:& Complex Mixtures

EHS Research &
Development

ENVIRONMENT
AGENCY

¢ Inherited a large portfoho B0+) of research
projects

* Established a topic area for ecotoxicology &
‘hazardous substances

* Prioritised immediate future needs - (4 planned
new starts-and 18 completed projects by April
1999)

EHS R&D Strategy - @ mmgee

Next Steps

* Longer-term programme to meet Agency business
needs and strategic requirements

* Smaller number of larger projects and long-term
initiatives

* Focus on deliverables, uptake and benefit success
measyres

¢ Integrated i 1mt1at1ves wnh UK Government &
Industry

® Wider.understanding of cross media issues




Current Research € g
Deliverables

* POPPIE

—pesticide prediction model to assist the
targeting of monitoring programmes

* Endocrine Disrupting Chemicals

—enhancing our knowledge and fulfilling the
Agency Strategy
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ENVIRONMENT AGENCY

Prediction of Pesticide
Pollution In the Environment
(POPPIE)

Andy Croxford

ENVIRONMENT
R A AGENCY

Agency’s Pesticide Monitoring

*- 167 pesticides
®* 3183 sites
®:350,000 determinations

* £4m analytical.costs

Business Need

*® Guidance for monitoring programmes

*: In-house system:to replace Farmstat

* Improved targeting:of exisﬁng monitoring
® Ildentification of new monitoring needs

¢ Assistance for'advice on approvals & policy

ENVIRONMENT
R AGENCY

Datasets

* Pesticide Usage

® Pesticidé'Properties

* Cropping ,
* Soil rﬁaps and properties ’E ,
* Rainfall -

® Catchment boundaries

@ BrviRONMINT
POPPIE delivers

® Predicted levels in'surface waters
* Suggested monitori’ng:suites

* “What if” scenarios

* Pesticide usage patterns

* Cropping patterns

¢ Monitoring data

® Trends

: PY—
Output forms

-® Maps
® Statistics
- ® Comparisons with standafds -
® Graphs i '
. Caichment, LEAP & National scales




' ArcNiew G515 Version 3 Iia

: @AES}&NNENT o / : . @ﬁgg&r«mw
Possible Future Developments Implementation

* Groundwater predictions
* Sheep dip

* National desktop for area/regional use
. A’xﬁenity pesticides ’

® Training
® Trace organics e Direct éXter,nal markeFing :
* Antifoulants e Intemet :

. Oiher agricultural pollution e.g. nutrients * Papq%based products

Scotland &N Ireland




Research into Oestrogenic
Endocrine Disruption - Causes
and Effects

Dr Geolf Brighty

Environment Agency

What is endocrine disruption ?

¢ Interference with normal hormone
(endocrine) function, leading to adverse
effects.
* Examples:
s Imposex in marine molluscs
caused by tributyltin (TBT)
s cgg-shell thinning caused by
organochlorine chemicals

1.C Fractionation of the Mid-Polar Organics
Fraction

T
00 4060

Presentation

* Qverview of endocrine disruption

* Focus on two WQ funded projects
*identifying causal substances
«identifying biological effccts

» Deliverables and implementation

R&D Project 490: Oestrogenic
substances in STW effluents

Background - DoE Research

» Eftluents shown to induce feminising
effects in caged male fish

What are the causal substances 7

Which ones should be controlied

« Investigate sewage ctfluents

Deliverables and Implementation

« Knowledge - oestrogenic substances
—steroids - new class of pollutant
—AP/APEs - high levels locally
—viewpoint - informed strategy

* Tools and techniques
—analytical / TIE methods
—EQSs for APs/APEs

» Environmental benefit
— reductinn in AP/ADEg




R&D Project 636: effects in fish

Background

* Oestrogenic etfluents discharged to
rivers/estuaries
What are the biological effects ?

vith WO 7

» Examine native fish populations

Deliverables
Knowlec Implementation
Confirmed oestrogenic effects Strategy presents policy case for control
—high incidence and severity of endocrine disruption

—correlates to effluent proportion —Relevant environmental targets

. . «WQ: Fisheries; water re-use
Informed need for strategy . Q . ‘
—Prioritise locations

ties —Driver for effluent controls

—Prove cause and effect . . .
i ~Driver for product controls 7

—Establish population consequence

e set environmental targets

Recommendations for WQ

¢ Value strategic programmes that
develop knowledge / understanding
«lead to sound policy
» establish relevant priorities
e accept. in time, will lead to applied
guidance and tools for operational
staft

e Cost effective / collaborative
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Rural Land Use

Rural Land Use @ ExvIoNMENT
- The issues

* Pollution incidents

—o-Nutrients

~® Pesticides

4 Sgil sedi:n’lent'
® Pathogens

Rural Land Use
- The tools

ENYIRONMENT
Y| Acency

® Legislation
® ‘Campaigns
*-Advice

* Financial incentives

Rural Land Use
- R&D subject areas

ENVIRONMENT
N AGENCY

® ‘Manures

* ‘Pesticides

¢ Sheep dip

* Soils o ,
Buffer zones./ wetlands.: o
Outdoor pigs '
Maize

I(r'itégratediFarming Systems

* Forestry: '

* CAPreform - =

® Quality assurance schemes

2 d

ENVIRONMENT
AGENCY

Rural Land Use =
- Implementation

¢ Internal guidance
* External guidance (leaflets, manuals,‘videos)

¢ Demonstration (farm eyaﬂts; agricultural shows)

ENVIRONMENT AGENCY
Best Management Practices

P2C(97)02 - Development of a booklet for field
staff

P2C(97)10 - Development and piloting of a
BMP manual for farmers




ENVIRONMENT

Best management practices e
- The need

* To raise awareness

* To provide guidance

Best management practices &
- Methodology

Booklet for field staff - Manual for farmers
* Review of information. .~ * Farmers steering group

* Field visits within the UK, * Technical advisers
United Statés.and New o Piloti
Zealand iloting

* ‘Publication . \Pl;bliéation ;

Best management practices & e
- Contents '

* Soil management
*: ‘Manure management
* Livestock managemen
* Crop management
Pcs[ticide mianagement
Waier management

Habitat management

Best management practices §9 e

* Agency.champions
* Awareness day

® Traini




ENVIRONMENT AGENCY

ENVIRONMENT

Topic Objective o

To prowde methodologles and techmques for
assessing the'impact of discharges to controlled
waters and to develop new methods for

. . controlling pollution ..
Consenting & Discharge Impact - .
Gerard Morris
Topic Leader
BUdget @AMNCY . Themes @Auzmy "

. Agency £410k
. Collaboratmn .£2 220k

e Integrated RWE]‘ Basm Management
~ Urban Pollution Management
- Water Quahty Modellmg

Impact of new
legislation

ENVIRONMENT
LW AGENCY

* Impact of nitrate remeal techndlogy

® Recovery and disposal of sewage sludge in the
21steentury’

* Efficiency of wastewater dlsmfectlon
) Entenc vu'uses :

. Bloremedlanon for oil spillages

Urban Pollution -
Management '

ENVIRONMENT
AGENCY

. Urban PoIl on Man ment Manual
. UPM & Wastewater Treatment Help Desk

® Risk based decision makmg for waste water
planmng .




Water Quality
Modelling

f ENVIRONMENT
LY Acency

¢ Urban Water Environment - review
¢ National compilation of time of trayel data

* Real time water quality modelling forecasting and
control system

® ‘Modelling the rehabilitation of urban rivers
¢ GREAT-ER
* URGENT

R&D Projects @

Two; Exampl'es,

. Urbaﬁ Pollution Maﬁagement Manual
¢ GREAT-ER

ENVIRONMENT
AGENCY

Urban Pollution
Management Manual

Objective

“To review and update the UPM Manual to be the
agreed basis.for AMP3:implementation and
regulation in England and Wales and to present
statezof-the-art technology for wastewater
planning for use elsewhere”

ENVIRONMENT
AGENCY

Urban Pollutlon Management
. Manual 2nd Edltlon

. Sponsored by Environment Agency, UKWIR

SNIFFER Ofwat and FWR
. Coordmatton by FWR
® Confractor - WRe

UPM History @

1970:Technical Commlttee Report on Storm
Overflows HMSO

1984 River Basin Management Group established

1992 Royal Commission on Env1ronmental
Pollution 16th Report.

1993 Urban Waste Water Treatment Directive
Guidelines produced

1994 UPM Manual produced
1998 UPM II Mamial produced

Concept of Urban
Pollution Management

¥ ENVIRONMENT
AGENCY

The management of wastewater dlscharges from
:  sewer and sewage treatment syStems under wet
" wedther .conditions such:that the requirements of
‘the réceiving water are met ina cost~effect1ve
, way .




f Envi mNMrw
P AGENC

“The failure to relate overflow to river needs.... puts
at hazard the attainment of target quality for the
river system and distorts the correct pattern of
investment in the sewerage system”.

— Royal'Commission on Environmental Pollution
16th Report 1992

What iS UPM? @2“;}5&%5\1

*® Planning approach

® Qutcome is a detailed émission specification for
all significant wastewater discharges

* Qutline form of engineering solution

ENVIRONMENT

Benefits of UPM o

¢ Environmentally based solutions
* Options for:
— Procedure for authorisation.
=Cost saVings
_ Consistent approach
= Best practice UWWTD

UK Government
Priorities

ENVIRONMENT
AGENCY

* To achieve EU mandatory standards

* To achieve: Guidelines Standards for Bathmg and
Shellfish waters

* To secure improvements in ’r’iver water quality

* To address aesthetic prob]ems minimise release

of per51stent substances and public complaints

CSO Improvement
Programme in England
& Wales

ENVIRONMENT
W AGENCY

~ No. of unsatisfactory €S0s
1994 5726
1996 5200
2000 predicted = 4000
Following Government’s guidance 22 September
2005 1333

|mp|ementatlon Issues @ENV!RQNME\T
& Challenges

® Dissemination of Manual

:* Endorsement by DETR, Agency and Water
Compames

* Help Desk and User Support V
* Training needs and implementation
¢ Develop programmes’fqt improVement of CSOs

* Monitoring and report on performance




¢ Agency/SEPA/Northern Ireland

* Water Companies/Scottish Water Authorities
. Consultants/SﬁppIiers

* Educational Sector

® Europe and Elsewhere

ENVIRONMENT
AGENCY

E.A. Regu’latoryﬁPolicy

* “The EA has fully accepted and approved the
UPM Manual and:endorses the adoption of the
UPM procedure in dcvelopmg solutlons to

“tis mtended to gradually substltute current
methodolog1es for consent calculanon by UPM
meth

UPM Il Training @ g

. Pohcy aspects for mvcstment planners and
consent setters

° Impact assessmients for enVlronmental scientist
* Model building and development for scientists

Concerns mhlbltmg &9 g

update of UPM 1

¢ Complexny

o Rehabﬂny

. Costs
= data collcction
-Iii,odeliihg

* Timescales

¢ Conservatism:

ENVIRONMENT
AGENCY

Lessons !earned
. UPMworks' -,

- UPM docs not always save money
. UPM is: not a fixed/rigid process 7

= Mcthodclogy has to be “tuncd” fo-suit
cxrcumstances

« UPM does not have to bc complex

— Not.always detalled modclhng and/or data
collection programmes




Pan-European
Development of GREAT-ER

Geography-referenced Regional Exposure
Assessment Tool for European Rivers

‘,
WHAT . @ i};z:mq[NMFNT

—Support tool for Environmental
Management and Risk 1Assgssment

_ PC model that predicts chemical
concentrations in rivers across Europe

= Desxgned for post screenmg level
assessment

~GIS will produce simple and clear
visualization of ¢hemical concentration
and water quality

— Calibrated prototype will be validated by
using monitoring datasets from the UK,

Italy and Germany

ENVIRONMENT
¥ Acency

* Project Duration: -3 years
Starting Date; . . February 1st 1996
Kick-Off Workshop: March 15/16th 1996
1st Annual Workshop: . February 28/29th 1997
2nd Annual Workshop:: February 1998
Deliverables: Maret 1999 -

. Budget 41,200,000 ECU

Envmonmema} Risk Assessment Steering Committee (ERASM) of the Association
Internationalé de Ja Savonnerie; de 1a Détergence et des Produits d'Entretien
(A1S5.E) and the Comité Eufopéen de Agents de Surface et Intermédiares
Organigues (CESIO) and the UK Environment Agency

* Project Management

GREAT-ER Project

Basin PEC - frequency

Geographical River

Demography and Distributions
Hydrolo
Databag&
GIS-RIVER RIVER
Geographical = A N
Chemical MODEL onitoring
Emission Data g ]

European Centre for Ecotoxicology and Toxicology of Chemicals (ECETOC)

Geographical Waste Water
information System

Water Quality
for Catchment Area

Project D&scrlptlon ,~ B
Modillar Approach 3 .

. Hydrology ” .

. Chemlcal Fate Modellmg

. Geographlcal Data Methodology

* GIS / Model Integratlon

* Monitoring

GIS / Model Integration

Processed Data Banks
¥ _
@d Geo-referenced Databases >

(_GIS-MODEL DATA INTERCHANGE |

ANALYSIS, >
TOOLS

CHEMICAL FATE MODELS I

ArcView GIS
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HARROGATE

- a catchment (Calder)
- a substance (LAS)
market (hence emission) data

iz X
(EERE TS S
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an be edited by the user

SHEFFIELD ' i . ‘ e.g. w ;
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caNmatcd time foh « 10:00:03
eiapsed lkme = 000305

HARROGATE

=5

Fially, simulation results are
transferred back to the GIS:
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0.0492300
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0.0438390
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PEC frequency distribution
in one river stretch

frequency
\

90 %ile

]
'
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MEAN PEC
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!

HARROGAT &

HARROGATE

Selection of start stretchj =

Application Example:

Risk Visualisation

® using the expert mode,
a new theme ‘Risk’ is defined

® ‘Risk’ has 2 classes:
—PEC 90%ile < PNEC = safe

—PEC 90%ile > PNEC
risk

potential

Safe
JFotentalisk

define the RISK theme|

HARROGATE

SHEFFIELD
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Application Example:

What-If Scenario

What would happen with the risk
zones when LAS consumption would
be increased 10-fold ?

HARROBATE

som nt may
| potentially be at risk when LAS
consumption increases 10-fold

Calibration/Validation

Chemical Emission +
Xﬂlnsh Water Pathway Data Hydrological D%
T |

Hydrological
Model

Hydrological
Rata Collation

- Data Processing

A Main Rivers || Waste Water i Chemical

Waste Water
N Pathway Mode
River
< h

MONITORING et

Monitoring

e UK - Aire, Calder, Went, Rother
- Environment Agency
- Yorkshire Water Plc

¢ Italy - Lambro

- University of Milan

- National Water Research
- University of Venice

- Water Authorities

® Germany - Itter
- BRW (local water authority)

CALIBRATION/VALIDATION

# Calibration settings
— LAS usage = 3.28 g/cap/day ;
— Boron usage = 0.22 g/cap/day
LAS half life = 0.06 d-1

—~ Removals through Activated Sludge type works
(98-99.5%)

— Removals through Trickling Filter type works
(94-98%)

— Assume no in sewer removal

!

¢ Simulated PEC mean is within one STD from the
mean measured concentrations

LAS Catibration In Calder (first attem pt)

Concentration (ugN)
2

0 1o 20 30 0 so 0 70 s0
Distance (km)
K= 0.06 1/

prlmary ramoval: 25 %
~—&— Monitoring Data removal TF 80-97.3 % uniform
removaiAS: 97.3 - 50.3 % uniform
—e— Simulated PEC 12 kg LAS/cap.year
2500 shots

10



IN CONCLUSION

GREAT-ER offers:
~refinement of local and regional exposure and risk
_ insights in risk:-management and control options
~insight in spatial and temporal variability
. —allows accurate predictions for new.chemicals,
endocrine modulators, pharmaceuticals and
others which can’t be detected

GREAT-ER offers the opportunity to expand to :
< other areas
- other industrial applications

WHY DO WE NEED @ e
GREAT-ER? o
¢ Planning for improvement of discharges and
river quality o «,
¢ Analysis of impact of new legislation eg.
UWWT, Water Framework .
* Assessment.of the impact of chemicals on the
‘water environment: <.
* Forecasting future changes and “what if”
scenanos

* Reporting of data and dissemination of
environmental information

- other compartments

- Jee?
“That Enyg
handbag 7

It Erue,
fhen- Alafe
£ oh are bzmg
femmiged by
poitotion -

AR T LB 1 DT T

i

- Kt [

General Quality Assessment for chemical river quality 1993 to 1995

Souree; Environment Agency

ENVIRONMENT
AGENCY

Benefits of GREAT-ER #
Approach :
e Integrétioh of databéges o

* Integration of modelling toqls

* Integration of user requirements

Location of sewage treatment works and size of
population served

Population equivalents

O >10m00
QO 100,000t0 1,000.000
© 1000010 100,000
<10.000

P b1

DA

11



Future Developments

in the UK
® UK Scoping Study

ENVIRONMENT
AGENCY

¢ Dissemination of GREAT-ER

. Agreemeht on future GREAT-ER
developments

* (Collation of databases

® Consider, sediments, pathways, key
chemicals.and diffuse pollution

e ENVIRONMENT

) Acency

Suggestions for future
European Development

* Dissemination and user support
* Selective representative basins in Europe
* High level application across member states

. Acceptance by regulatory authorities

12
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ENVIRONMENT AGENCY

Pollution Prevention

Phil Chatfield

i ENVIRONMENT
AGENCY

Pollution Prevention

o 'Diffuse Pollution

* Non- regulated sectors

* Urban/industrial sectors

* Clientis PPSG ,
* Projects are mostly collaborative

ENVIRONMENT
AGENCY

Diffuse Pollutipn

* Urban surface water ran-off
* 0il Pollution
® Construction sites

* Mine'water discharges

‘® Road accidents and fires

Project Selection = ®%%”

* Use of incident data

_* Jdeas canvassed from Area staff

* Proposals from SEPA/CIRIA
* Proposals from universiti:és’ etc.
* Area/PPSG prioritisation

ENVIRONMENT
AGENCY

Principal Th'emeﬁs

* Sustainable urban drainage systems

* Preventing and managmg oil pollution
it Impfdveq consfruction management and practice
_® Mine wters i

* Operational guidance

ENVIRONMENT
Y AGENCY

Overal»l:f,Ali\bf;‘ibaqh,:Z

* To mvestlgate ‘and quanufy the prohlem e.g.
highways drainage

e To identify best practice or new so}utmns e.g.

management of gully pots
* To disseminate results e.g. oil storage guidance

. To eva}uate the solutionsé, g effectiveness of
pollution preventlon awareness campalgns




Sustainable Urban Drainage &9 s
Systems (SUDS)

* Highways run-off (with Highways Agency)
=~ evaluation of the problem
*  Constructed wetlands for treatment
~ trial of solution
*® “Dissemination of results
= links with CIRIA SSS
*“Evaluation of technigues
~studentships

ENVIRONMENT
LW AGENCY

Operational Techniques

® GMO'’s.as pollution tracers

* Review.of pollution eontrol‘equipment
* Controlled burn

¢ Chemical techniques

® Coastal protection

ENVIRONMENT
AGENCY

Mine waters

* Biological remediation of acid mine waters
. —identification of acidophillic bacteria
“® Mirje water treatment and:onitofing

=R."Pelenna

* Public attitudes survey

* Oil breakdown in separators

* Oil storage
—bundmg - , y
—internally bunded tanks

* ‘Evaluation of effectiveness of approach
¥studentship study into Oil Care Campaign

ENVIRONMENT
AGENCY

Construction Industry
Background

. MaJor un- regulated cause of industrial pollution

-'» Need to improve standards prosecutlon is too
late

* Problems with silt, oil, concrete and cement

* Underlying problems relating to perception and
management

ENVIRONMENT
AGENCY

Constructlon Industry
The Approach L

L4 Wnrking witl) indu’sﬁtryf- CIRIA

. Ti'aining tools - building a cleaner future

. On-51te treatment of construcuon dJscharges

o Env1ronmental good practice on site handbook

. Enwronmental Managerhent Systems




ENVIRONMENT
AGENCY

Dissemination
External

¢ Seminars
* Free guidance
* Published/priced materials

®* Web-sites

Dissemination
Internal

ENVIRONMENT
LY AGENCY

* R&D training seminars
* Pollution Prevention Manual
¢ Distribution of publications' :

* Guidance

ENYIRONMENT
AGENCY

Barriers to Success

* Procurement

* Emphasis on major projects

* Lack of empowerment for small variations or projects

* Good project leaders

ENVIRONMENT
AGENCY

Conclusion

* Area Qwhérship
* Focus on real operational problems
¢ Strategic and shon-téfm, = 7
* Strong collaborative theme
~theme
—improve dissemination -

* Staff developmentbppoi%ﬁﬁﬁy" '




ENVIRONMENT AGENCY
Agency Procedures &
Experience

Bogus Zaba, R&D National Service

Handover of R&D to @ rger
Originator

* Well recognised generic problem in R&D
* Types of problem we encounter:
¢“That’s not the answer we wanted”
# T don’t remember asking that question”
*“Not interested in that anymore”

*“Couldn’t you just answer a few other
questions while you're at it?”

Types of Project
Outputs to be handed over

® Strategic

* Usually widely disseminated but not expected
to have immediate operational impact

* Policy Development

*Not always widely disseminated; immediacy of
impact varies

¢ Operational

* Should have wide dissemination and impact

ENVIRONMENT
V' Acency

ENVIRONMENT
AGENCY

Poor Implementation? @

* Not all:projects outputs are destined for
implementation by the operatxonal 51de of the
busmess

_® Resources will not always be available for

immediate implementation of good R&D results

* Depending on results of R&D further
development / piloting / demonstration might be
needed prior to 0perat10na1 1mplementatlon

Fantasy Project Qe

* Commissioning function ¢lear about objectives
and outputs required,

® Pragctitioners (cbntréctors) understand function’s
needs

® Work proceeds to planned budget and timescale
* Function takes up outputs and implements them
® Pigs ﬂy

ENVIRONMENT
AGENCY

Nightmare Project

hd Idea not owned and understood by function -
originates from 0utsxde‘7

® Idea not.clearly understood and interpreted by
practitioner (contractor)

* Timescales and budgets not adhered to
¢ Products not recogmsed or used by function

. Stagnatlon at end of Pro;ect




Procedures -
Project Initiation

ENVIRONMENT
AGENCY

¢ Functional Committees vet and prioritise
proposals for R&D

¢ Project: managers appointed from within the
function - project not passed on to R&D

' ® Co-ordination across functions-and with external
bodies through R&D Unit

* R&D Project Assessment Board vets detailed
Project Plans

Procedures - @ nmerer
Project Management

* Agency Project Management, Scheme of
Delegation and Procurement Manuals apply

* R&D Service assist Project Managers in
understanding and following these

7f‘Ha’ndy cheeklists ,
#R&D PM Handbook (coming soon)

* R&D Management Information System used to
track and report on Projects and Programmes

Procedures -
Dissemination (1)

ENVIRONMENT
AGENCY

® R&D Service helps Project Managers compile
dissemination lists

. WRc (dissemination contractors) prepare outputs
- in standard.formats and drssemmatc according to
lists

.2 Dpage Technical Summanes produced

i Natronal Bulletin Board / Maﬂback (R&DINFO)
Service tsed to provrde rap1d penetration

Procedures -
D|ssem|nat|on (2)

@ ENVIRONMENT
AGENCY
¢ Main outputs (Publlcatxons, Techmcal Report,

Project Records etc) disseminated and catalogued
by WRe

‘= High Profile outputs addrtronal pubhclty

promoted o
‘Natzonal Press Releases
’Artwles in Specialist Joumals

*Internal pubhcuy ‘

Procedures - Sy
Implementation (1)

ENVIRONMENT
AGENCY

¢ The End of Research Stage Evaluation (ERSE)
process

*Draft Outputs :
#Implementation Plan / Statement
* Technical Summary -
*Contractor Assessment

*Formal Sign-off

Procedures

‘ B @ %;L%NMENT
Implementatlon { 2)

P Busmess Tmpact Statement (BIS)

‘Produccd at Pro_pect Approval Stage
*Revisited at project closure

* Product Description
* Produced at Project Approval Stage

* Rev1srted at ¢closure




ENVIRONMENT
AGENCY

Procedures - Problems

¢ Communications between Function/R&D /
Contractors / National Centres can be poor

*Procedures perceived as bureaucratic:and
“imposed” by the R&D system

* Time-consuming - Project Managers and other
functional staff mainly devote only 10-20% of
their time to R&D work

* Those asked to write implementation plans are not
empowered to commit resources

Stepwise or Big Bang & e
towards Implementation?
® Big Bang

’,Ident’ify, all stages (and estimate costs) up front

*Obtain approval for large project, including all
development, pilot, demonstration and
implementation stages

® Stepwise
@ *Stages of R&D
*Functional / Regional Projects to pilot etc

[malementating




A
ENVIRONMENT AGENCY

The Role of the Environmental
Protection National Service in R&D

B, ExviroNmenT
EPNS

* Agency EP Functions =~ * Approaches piecemeal
— Waste Regulation and and different in the
Management past

— Water Quality ¢ Integrated approach to
EP

— Radioactive Substances

Regulation — Regulatory Processes

— Process Industries’ — Prevention and

Regulation Minimisation
— Land Quality — Technical Guidance
. & nugee . @ s
Role in R&D o EPNS Screening e

¢ Integrated approach
* Screening of R&D proposals
¢ Implementation of selected R&D

*® Avoids duplication of effort
® Multidisciplinary approach
* EPNS can fill gaps with proposals

—Strategic o .
— Policy ® Role in implementation
— Operational
‘\A/. AGENCY TypeS of Project E\A/’ AGENCY
IMPLEMENTATION
* NOT involved in all EP Projects
Objective

To achieve better implementation
of R&D outputs within EP in cases
where this can not be done
effectively by the Functions

® Suitable projects
—cross cutting topics
~precursors to technical guidance

—unexpected outputs

* Trend to fewer, larger projects




Identifying Projects %%

* Strategic _ ® Reactive

approach approach
— preferred method , f—‘exceptions reports
—cross.cutting topic ¢ ‘——]ess important

. ithrough time?!

—EPNS screening
_® Retrospective
approach

=weak implementation

B, ENVIRONMENT
W Acency

Types Of Implementation

* Fit- for-purpose outputs

e Lmk with relevant act1v1t1es

e Dehvery by seminar or trammg
® Publicise benefits

. Develop policy guidance

* Co-ordinate pilot/demonstration stage

Monitoring & @ nge
Reporting

. Prlorlty status -

. Type of 1mplementatlon
' Fundmg

. Tlme scales

° EP Research Group




D.2  EXTERNAL PRESENTATIONS

D.1.1 Presentations
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ZENECA

'\ Major projects.in progress (1999):

M R Evans Bigdegradation kinetics Yriotd
A W J Aldington Biotreatment of wastes (COMBATY Yrdofd
T D Williams Effluent Biomonitoring (Phase i} Yr3oi3
T H Hutchinson Endocrine modulation Yr3ofS5
M H1Comber Bioavailability (BRACE) Yr2ofd

MR Evans Ecosystem Dynamics Inception

P et e T — -
ZENECA BRIXHAM  ENVIRONMENTAL LABORATORY

BEL Research Strategy

Customer focussed

Collaborative
» Internal & exiernal partnership
» Optimised leverage

Peer reviewed science
3-5 year planning horizon

ZENE B EVHM EN\/IV:JMENTAL LABORATORY

lajor themes

Ecotoxicology. Waste treatment

Ecosystern Dynamics Bigremediatior:

Risk Assessment Soil & Groundwater Comamination’
Biomanitoring

Exploratory R 1

Analytical science Ecology
+ other major themes

-« To have the knowledge to:be able to’ deal with
the major environmental problems encountered
in 3 - 5 yr. time by the programme sponsors.

To influence the science underpinning the
regulation of products and manufacturing
processes in order to improve their cost
effectiveness.

ZNECA \ : v - ] . BH/XHAM/ ENV/RONI‘;;NTZ LAB:DHATDAV‘ )

Project Selection Criteria -

* Client relevance:

* Urgency
» Originality

Client spread
Cost / benefit
Leverage

— Financial & Inteliectual
Realism

T ——_—— — . — " .
ZENECA BRIXHAM ENVIRGNMENTAL LABORATORY



, : Customer Discussions:
s Annual Business Review Meetings:

+ External Peer Review Process
+1996 Prof J Krebs (NERC)
* 1999 Sir Crispin Tickell & Dr G Boulnois

* BELAC

URGENCY

BUSINESS
IMPACT

Collaborating Bodies

1989 Research Programme

ZENECA ‘ BRINHAM  ENVIRONMENTAL LABORATORY

ZENCA S BAIXHAM  ENVIRONMENTAL LABORATORY )

CCMS Plymouth

D LINK Programme
Envirenet Foundation
institute of Terrestria! Ecology.
HAoyal Society of Chemistry
UK Environment Agency

UK MAFF {Burnham)

USA EPA {Duluth)

8P Amoco

CEFIC (EMSG)

Ict

North West Water
Novartis

Shelt

UKWIR

Yorkshire Water

BRIXHAM  ENVIRONMENTAL LABORATORY

ZEN ECA BRIXHAM ENVIRONMENTAL LABORATORY

1998 ﬂésearch P'rograh?rﬁe

Brunel University: University of Leeds

Moscow State University University of Luton

Oregon State University University of Newcastle
University of Aberdeen University of Northumbria
University of Cambridge University of Oxford Brockes
University of Dundee University of Plymouth
University of Exeter University of Reading
University of Kent University of Stockhoim
University of Lancaster University of Strathclyde
University of Liverpool University of Wales (Bangor)

ZENECA R BAIXHAM  ENVIROMMENTAL LAEORATéﬂv )

Commumcatmn Process

Customer Discussions

Brixham Reports

Research & D

Annual Research Seminar
e External Publication

Z‘ENE&AV I BRIXHAM  ENVIRONMENTAL LABORATORY )



HSE

Haakh € Satucy
‘Enanaie

RESEARCH

= Statutory Requirement on HSC/E
= Nature of involvement set down in S&T
Mission Statement, ie
» Supports HSC/E Mission Statement
& No free standing S&T objectives
» Supports policy, operational, regulatory
and standards setting functions

» Continued success dependent on
demand from HSE's intelligent customer

base
o = o
PORTFOLIO RESEARCH
GROUPS

> Occupational Health
» Major Hazards and Risk Assessment
»Engineering
» Behavioural and Social Sciences
s Advisory/Non-Executive
2 Provide coverage of ail HSE research
Fora for topic based strategies
= Focus for use of portfolio evaluation
= Facilitate information exchange

HSE

ok 5o
N-(mhy

GUIDELINES FOR RESEARCH

= Link expenditure on research to HSE aims
= |ssues rather than projects

HSE

ek & Salaty
Exnciares

S&T MISSION STATEMENT

= The Health and Safety Commission and
Executive aim to develop and apply a
practical, scientific understanding of risks to
people's heaith and safety from work-related
activities, based on a continually updated
store of hazard experience, in order to
ensure that these risks are properly
controlled.

COLLABORATION TARGET

a That 30% of new projects in 1998/99 will be
in collaboration with others, with industrial
partners for 25%

H

Honith & S
El-:uu-kv

MAINSTREAM RESEARCH
MARKET BOOK

= Current interests

= Planned projects

s Competition for Ideas
= Distributed free

= Internet




M S —

HSE
H——a ey

NEW DISSEMINATION MODEL

= Dissemination plan at outset

a Responsibility rests with the Project Officer
Reports published free and in full on the Internet
Priced hard copies available print on demand

= Publicity through press releases and newsletters

HSE

Houlch G Satery
Exacuiive

EXAMPLES OF PRACTICAL
OUTCOMES

a Hillsborough Incident Investigation
s King's Cross Fire Investigation

@ Slam Doors on Trains
Supermarket Check-out Operators
& Mark 1 Rolling Stock

HSE

Muaieh & Sabecy
Erncicie

CRITERIA FOR WHEN TO PURSUE
COLLABORATION

= where HSE wishes to persuade/convince industry that a problem exists.
This opens for example the possibility for a two phase approach, ie HSE
funds a small initiat project with further work jointly funded or industry
funded;

= the availability of realistic collaborators. HSE needs to avoid pursuing
collaboration as an end in itself, eg with industries which are small or
fragmented;

=where HSE identifies potential health and safety benefits which
collaboration will help to realise;

= where the research is of reasonable total value (not the HSE contribution)
such that the value for money justifies the resources required to manage
collaboration;

HSE

Hagkeh & Satucy
==

INTELLECTUAL PROPERTY
RIGHTS

a Published IPR Palicy and Exploitation Plan

s HSE/HSL Concordat on commercial
exploitation

HSE

Hoekh £ Saiety

RISK COMMUNICATION
GUIDELINES - EXAMPLE

= First Stage - to estabiish issues

a Collaborative approach through ILGRA

a External contractors working with OGDs to
elicit good practice

8 Depts to benchmark practices against best
practice.

HSE

Hoakh 5 5
E-‘-MBY

CONT.

= where industry can derive economic benefits such as foss prevention
from involvement with HSE;

= where the work is research HSE would, in any event, have carmried out
but collaboration can bring enhancements in terms of access to
expertise, networks and potentially better outcomes;

= where greater ownership of results by industry and/or end-user wouid
be encouraged,;

s where HSE can retain open publication rights to ensure the full and
early availability of results in accordance with good scientific practice;

s where there are not specific conflicts of interest with partners such as
the difficulties of near market investment;

= where collaboration promotes the 'transparency' of the scientific basis
for HSE policy and operational decisions.




HSE

Hoath & 5
E—\nh-ky

TYPES OF COLLABORATIVE RESEARCH

® Shared Funded Projects
HSE plus co-sponsors fund research project;
= Multi-Sponsor Joint Project
Programme funded by group of sponsors eg Joint Industry Projects in
OSD (typically in size range £300k - £600k) may or may not be managed
by HSE;
% Managed Collaborative Projects
Managing agent appointed to sign up sponsors, manage programmes
and let contracts via tender; ,
= Annual Fee Projects
Group of sponsors each agree to pay annual fee and agree a
programme of work each year;
= Club Networks
Large number of sponsors each paying small fee; newsletters; common
technical theme (can be opportunity to identify other JIPs).




Dissemination and uptake of R&xD

Dr Richard Reeves
The R&D Management Centre, School of Mechanical Engineering, Cranfield University, Bedford

MK43 0AL, UK.

The Environment Agency 30™ March 1999

The problem of research results not being taken up is not at all unique to the
environment agency.

European Research

Under the Framework Programme 4, £10bn was spent over 5 years. Previous
Framework Programmes had achieved poor implementation of research outputs, so in
FP4, applicants were required to include a dissemination and exploitation plan in their
proposals. This was not notably effective, and under the new FPS the commission no
longer sets out to define research objectives — it defines social and economic problems
and calls for proposals for reset to tackle them. The new philosophy is to specify that
the proposing consortia must include organisations with the means to implement
solutions, i.e. manufacturers, distributors and regulators as appropriate are required as
well as technology generators.

NHS Research

Medics love doing research, and publishing in 7he Lancet. There is no channel from
there to clinical practice. It is all provider push, not market pull. One reason users are
resistant is that they have not been involved in procuring research, results just come to
them.

Industry

It is not expected in informed companies that all R&D projects will be implemented,
because projects are recognised to suffer a high infant mortality.

12

1 :] For every 11 serious ideas or
H concepts...

» 10 0T 3 enter development
K 1 1.3 are launched
s 9 il and 1 succeeds!
5 8
)
Q.
7
=3 Screening
o4 and
© 6 Evaluation
@
>
3 5|
° I Business
“ 4 - Analysis One
S Successful
€ [ Product
2 3 Development

Testing
Commercialization

© R&D Management Centre, Cranfield 1
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THIRD GENERATION R&D'

Views on how to manage R&D in companies have developed over the years, as
follows.

First Generation (1940s and 50s)

“Strategy of hope.”
Science is Good, and Creativity must not be stifled by planning. R&D decides what to
work on, and the programme. The outcome of research cannot be foreseen.
Transistors and Nylon are the sorts of outcomes expected.

Second generation R&D (1970s)

“R&D must be accountable”
The customer-contractor concept: R&D is judged on payback criteria.
R&D spending is a financial investment, and is considered on a project-by-project
basis. An R&D project can only proceed if someone in the business is prepared to pay
for it. Generally this is divisional management, wanting development projects where a
defined return can be reasonably foreseen. Sometimes corporate management will pay
for basic research.

The business is judgmental on R&D.

Third generation R&D (1990s)

“Partnership”
Managers and R&D work as partners to share and pool their insights in deciding what
to do, why, and when. They balance the needs of each business and the corporation
within a portfolio of R&D activities to achieve integrated business and R&D
strategies across the company.
Third generation R&D is not a mechanistic model, it is a statement of the intention to
achieve productive working relationships and shared insights between R&D and the

' Third Generation R&D, Philip A Roussel, Kamal N Saad and Tamara J Erickson, of Arthur D Little
Inc.. Harvard Business School Press, 1991. ISBN 0-87584-252-6

© R&D Management Centre, Cranfield 2




company. Achievement of this happy state requires establishment of a shared
vocabulary and body of understanding between R&D and the company, as well as a

methodology. All R&D is related to business objectives as well as technical

objectives.

Classifying R&D under 3" Generation R&D

It has been normal to classify R&D into pure research, applied research, development,
and so on, but in order to be able to discuss R&D from a strategic point of view, the
following classification 1s more useful.

a) Incremental R&D . Small r, large D.

Small advances in technology based on established science and
engineering, aimed at business objectives (reducing costs, improving
products, improving manufacture). Risks on each are low, and multiple
incremental projects over time can lead to massive improvements in
business position.

b) Radical R&D. Large R and often large D.

Undertaking new work with the specific purpose of applying the
knowledge gained to a useful purpose. Radical R&D draws on a
foundation of existing scientific and engineering knowledge which
predicts a reasonable chance of success but which is insufficient so far
to be applied. There is substantial risk, and 80% of radical projects fail.
The 20% of successes must provide high margin new products or
processes that distinguish the company from competitors.

¢) Fundamental R&D. Large R, no D.

To uncover new knowledge and develop research competence in a
field the company believes will have strategic impact. Also to prepare
for commercial exploitation in these fields. The output is not products,
it is strategically useful scientific or technological information, and
capability.

Timescales are long (8-15 years). Scientific, social, governmental and
competitive uncertainties seem to multiply over a similar period, 5-10
years, so there is serious doubt as to whether a company should
undertake fundamental R&D. It is often difficult to hold on to the
ownership of fundamental results, and spending on fundamental R&D
dilutes company earnings during present management’s tenure, for the
uncertain promise of benefits during a future management’s tenure.

It is also useful to define important fourth and fifth categories of work, which are not
strategic but are often carried out by the R&D department:

d) Customer service

Supporting present operations. This work is important, but is of
operational significance, not strategic. It is a cost of trading, like any
other, not an investment.

¢) Compliance work

Finding responses to environmental legislation, health and safety
requirements, etc that are imposed on the business and must be met as
a condition of staying in business.

© R&D Management Centre, Cranfield 3



Under third generation R&D it is recognised that R&D must learn a language that is
meaningful to the business, i.e. express R&D ideas in strategic terms.

STAGEGATE MANAGEMENT OF R&D PROJECTS

About 70% or R&D spending in many companies can be classified as New Product
Development, or NPD.

Tunnels and funnels

A AR LA A7

Tunnel management is where management tries to pick a winning idea and put it into
a project management process from which it expects a winning product to emerge.

Much more realistic is the recognition that because ideas suffer high infant mortality,
you should use funnel management, where a large number of ideas are put into a
funnel and are culled during the process of development by machinery in the funnel
so that only winners emerge. Project management applies to the stages in the process.

In normal project management the objective is to succeed in achieving the original
objectives. In StageGate® NPD? the whole idea is to control projects and kill them off
when the news about them becomes bad. StageGate creates stages, each of which
requires project management, and defines outcomes required for each stage.

The StageGate management system

This has been implemented by many major companies and others are thinking about
it.

A critical feature of StageGate management is that it is a whole-company thing. There
is a strong element of parallel working; work is required in each stage by production,
marketing and finance as well as R&D.

* StageGate is a registered trade mark belonging to Robert G Cooper

© R&D Management Centre, Cranfield 4



Initial Second Decision on Postdevelopment Precommercialization Postimplementation
Screen Screen Business Review Business Review
Case Analysis

Stage St Stage Stage Stage

ldeation Preliminary Detailed Development Testing & Full Production
Investigation Investigation Validation & Market Launch
(Build Business
Case)

It is not allowed for a project to proceed to R&D completion and only then discover a
marketing or operational reason why it is not going to work. Marketing, operational
and financial things are appropriately assessed in each stage. Projects only receive
funding for one stage at a time and the criteria for passing each gate are pre-
determined. Gate committees are whole-company meetings, not just R&D matters.

TECHNOLOGY FORESIGHT

This is not forecasting. Foresight means bringing parties together before proposals are
even formulated. Two things are supposed to happen

1. Systematic collation of best opinions available about likely technical and social
developments and their effects

2. Establishment of social networks involving researchers and all parties likely to be
involved downstream

Research Field Foresight

A study of the cardiovascular research field was carried out co-operatively among
medical researchers, funders and practitioners in 1993-5 at the initiative of the
funding agencies supporting research in this specific field. This was held to have
been very successful as an experiment in enabling a strategic approach to be taken to
the initiation of medical research for the first time.

Foresight has also been carried out within companies’, within industries* and by the
UK government.

> Barker, D. & Smith, D.J.H. (1995) Technology Foresight Using Roadmaps', Long Range Planning,

Vol. 28, 21-28.
A journal article which gives a good account of the BP exercise. This has also been called Technology

Roadmapping

* CERAM Research (1996) 'Technology Foresight Study - A Report from the Council of CERAM
Research!, Stoke-on-Trent: CERAM Research.

The official report of the CERAM exercise.

© R&D Management Centre, Cranfield 5



D.1.2  Points arising

The key discussion points below summarise the major non-technical issues that were raised
following the presentations. It was agreed at the start of the workshop that comments would
not be attributed to individuals in this report.

e the level of “blue-sky” research should not be prescribed but is included in the
Agency’s R&D programme through researchships and fellowships and the European
Communities fifth programme of research and technological development (FP5);

e the Agency’s R&D programme should incorporate a variety of R&D types ranging
from strategic to operational:

e planning and budgets are essential for the good management of R&D but should not
be set in a tablet of stone - project managers who change either, as long as such
changes are for good reasons, should not be stigmatised for doing so;

e It’s not the customer’s fault if they can’t remember what they asked for; it is the
project manager’s fault for not having constantly reminded them, i.e. continuous
communication is required between the project manager and the ultimate end-user/s
to ensure that the results of the R&D project meet the end user’s requirements and
are what is expected;

e a collaborative approach to benchmarking best practice with respect to R&D
programmes and management with other government departments has been found to
be helpful to HSE;

e the Agency is good at initiating R&D projects and is charitable at letting them
continue - where appropriate the termination of projects should become an acceptable
option;

¢ it is difficult to find ownership for strategic research within the Agency. However,
the Agency has a responsibility for preparing for the unknown;

e the stage-gate approach was put forward as a method for assessing which projects
should be continued and which should be terminated. Concern were raised over the
use of this approach with the Agency’s tendency to move towards a small number of
larger projects. It was thought that this could be addressed through the development
of a balanced portfolio of small and large projects.

R&D Technical Report P324



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

