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The aim of this technical conference will be to share the latest information and experiences concerning emerging contaminants in drinking water and advanced treatment technologies, as well as the regulatory perspectives on these topics. Some of the discussion questions for the day will include:  

· What is the strategy for emerging and sometimes seemingly “untreatable” contaminants?
· What have been the recent experiences and what is the practical advice for implementing and operating advanced treatment technologies in water treatment works?
· What are the carbon footprint and cost implications of treating to increasingly higher water quality standards? How does this relate to PR09 implementation? 
· What should be the water quality research priorities to start to address now, in preparation for PR14?  
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Welcome to the conference

This information gives the answers to some of the most frequently raised questions that arise at the conferences we organise.

Conference Outputs



· The Power Point presentations and delegate notes will be available shortly after the event on the CMS www.coastms.co.uk  and CIWEM www.ciwem.org websites.  We will notify you by email when these have been placed on the sites.

· The data from the questions posed and a short report will also be made available.

Questions – Bookings – Receipts – In house information
If you have any questions during the event about bookings, finances, or logistics please see Christina Beech at the registration desk; she will be pleased to help.

Timing  
We will try to ensure that the conference runs on time to allow the allocated time for speakers and as importantly for discussion. A bell will be rung 5 minutes before the start of sessions.

Refreshment Breaks  
In running events in London over the last 15 years we have used  two main refreshment breaks during the day that enable us to split the sessions and breaks more evenly.  A sandwich buffet is available in the first break and sweet course during the second.  

Food        There is always ample food at the events and you can come back for more.  Once you have collected your food could you move away from the serving table.  Catering staff are on hand if you need anything, including extra drinks.

Delegate list   A list of the delegates to 15 March is at the end of the delegate notes.

Evaluation form 
There is a questionnaire and evaluation form in your delegate pack; your views will help us improve future events. Please leave these at the registration desk along with your badge when you leave.  

NB Valuables 
If you have anything you value keep it with you i.e. do not leave laptops unattended.

Before you leave   Check you haven’t left anything in the conference hall. 

Please also take any leaflets or reports.

Introduction

Water companies consistently strive to produce drinking water that meets the quality standard of "wholesomeness" using the most cost-effective treatment methods. This is an ever-more complex challenge, as new drinking water contaminants are continually being discovered and new technologies are developed. It can be very difficult to keep up with the latest technical information, but it is crucial for water companies to be aware of emerging water quality issues and the technologies that may be appropriate for addressing these issues into the future.  
 

The aim of this technical conference will be to share the latest information and experiences concerning emerging contaminants in drinking water and advanced treatment technologies, as well as the regulatory perspectives on these issues.
The objectives of this meeting are to:

· Provide a forum for the latest technical information on emerging drinking water quality and treatment technologies
· Examine how emerging water quality issues are being addressed by water companies in the UK
· Describe practical experiences with the implementation of advanced treatment technologies and discuss the strengths and limitations of these technologies
· Relate emerging water quality challenges to PR09 implementation, especially with regard to the cost and carbon footprint of treatment processes
· Discuss water quality research priorities to start now, in preparation for PR14
· Hear the regulators’ views on these topics and discuss any changes or new legislation that may be needed
· Provide a forum for discussion of these emerging issues with water company practitioners, technology suppliers, and regulators
Programme

9.00   Registration and Tea & Coffee

9.40    Welcome - Brian Buckley   Consultant, Water Supply and Emergency Management, 

former Chair of Water Supply and Quality Panel, CIWEM

9.45   Session 1: Emerging Drinking Water Contaminants
Chairman:
Lisa Barrott, MWH
9.50 
Paper 1   Metaldehyde occurrence and removal
 
Hayley O’Malley  

Severn Trent Water 
10.10    Paper 2   Removal of metaldehyde and other pesticides  
Tom Hall  WRc 
10.30    Paper 3   Update on waterborne microbial pathogens
Gordon Nichols 

Health Protection Agency
10.50    Panel Discussion / Q&A Session 
11.20     Break: Sandwich buffet and refreshments

12.20   Session 2: Advanced Drinking Water Treatment Technologies 
Chairman:    David Smith Mott McDonald

12.25 
Paper 4   UV technologies - advanced oxidation and Crypto control    Barrie Holden
 Anglian Water 
12.45    Paper 5   Operational overview of membrane installations      Richard Lake Veolia Water

13.05    Paper 6   Carbon implications of alternative treatment technologies    Nigel Howard 

Mott McDonald

13.25    Panel Discussion / Q&A Session

13.55   Break: Sweets and refreshments
14.35   Session 3: Drinking Water Quality - Risk Mitigation and Regulatory Perspectives   

Chairman:    Brian Buckley

14.35      Paper 7     DWSP risk mitigation using sustainable technologies
Helen Clay-Chapman Wessex Water
14.55      Paper 8     Proposed Drinking Water Directive updates                   John Fawell Consultant
15.15      Paper 9     Emerging water quality Issues – DWI perspective

Jim Foster 

Drinking Water Inspectorate               

15.35      Panel Discussion / Q&A Session
16.05     Closing Remarks
Metaldehyde – Occurrence and Removal

Hayley O’Malley

Principal Advisor Water Quality Regulation, Severn Trent Water, 2297 Coventry Road, Birmingham, B26 3PU

Email:  hayley.omalley@severntrent.co.uk

The Water Supply (Water Quality) Regulations set an individual pesticide standard of 0.1µg/l.  This is an arbitrary zero transposed from the EU Drinking Water Directive.  For pesticides, the regulations recognise that monitoring for all pesticides is impractical.  Water Undertakers are therefore required to carry out a risk assessment (catchment use, pathway etc) and monitor for those pesticides present in the source water.

As analytical techniques have developed it has become possible to accurately monitor for a wider range of pesticides; of which metaldehyde is one.  In 2007 metaldehyde was identified in both raw and treated waters at levels greater than the drinking water standard.  Both conventional and advanced treatment process (GAC, ozone) are unable to consistently remove metaldehyde to acceptable levels.  

To date 11 water companies have been affected by non compliance with the pesticide standard as a consequence of metaldehyde.  Whilst in the main this has been linked to surface water abstractions, some companies are also experiencing elevated levels in ground water sources.  Affected companies have signed up to legally binding programmes of work (Undertakings) that cover a number of work areas and require collaborative working with other organisations to facilitate future compliance.
Removal of Metaldehyde and other Pesticides by Water Treatment
Tom Hall
Principal Consultant, WRc plc, Frankland Road, Blagrove, Swindon

Email:  tom.hall@wrcplc.co.uk    Tel No:  01793 865065    
Removal of pesticides in water treatment, particularly the urons, acid herbicides and triazine compounds, has been widely evaluated since the 1990s, and resulted in the installation of granular activated carbon and ozone at many treatment works. Recent implementation of Drinking Water Safety Plans has raised awareness of other pesticides, and there is a need to establish whether treatment processes provide adequate removal of these pesticides of emerging concern.

Metaldehyde, widely used in slug pellets, is of particular interest in this respect; in 2006, agricultural usage in the UK amounted to around 279 tonnes with considerable further use in gardening. There are currently around 178 metaldehyde products registered for use. Metaldehyde is being found in many raw waters and in some treated waters at concentrations above 0.1 (g/l; whilst this does not represent a toxicological concern, it leads to non-compliance with the regulatory standard for individual pesticides. Other pesticides of emerging concern include clopyralid, chlormequat, picloram, triclopyr, propyzamide, ethofumesate, methiocarb and carbetamide.

Under the Pesticide Voluntary Initiative scheme, discussions are currently being held between water companies, pesticide manufacturers and regulatory agencies in relation to controlling metaldehyde problems at source, through product formulation and guidance on application. To support these discussions there was also a need to identify the performance of water treatment processes for removal of metaldehyde. 

Pilot plant investigations of water treatment can be expensive and, for granular activated carbon, time-consuming. WRc have developed laboratory procedures to rapidly evaluate removal of pesticides and other organic micropollutants by activated carbon and ozonation. These include batch tests with both powdered and granular activated carbon, and small scale rapid column tests with granular activated carbon. The tests provide a comparison of removal of different pesticides by the same carbon, and allow the most effective carbons to be identified. They also allow full scale plant performance to be estimated for activated carbon and ozonation. The rapid column test results can be used to calibrate the WRc GACman model to predict performance of granular activated carbon over a wider range of operating conditions.

Recent work carried out as part of the WRc Portfolio programme for groups of water companies has used these tests to assess removal of a wide range of pesticides. The presentation will provide examples of the results for metaldehyde and other pesticides, and will review the main findings from the work in terms of water treatment plant design, operation and cost.

Update on Waterborne Microbial Pathogens
Gordon Nichols

Gastrointestinal Emerging and Zoonotic Diseases Department, Health Protection Agency,

61 Colindale Avenue, London NW9 5EQ   

Tel No:  +44(0)208 327 6036    Mobile:  +44(0)7500128371  Email:  gordon.nichols@hpa.org.uk
The understanding of waterborne pathogens has been transformed over the last 20 years by both a greater range of organisms that can cause disease through drinking tap-water, an understanding of what can go wrong, and an appreciation that the disease burden is limited by the methods used to measure disease within the community and link it to the water supply. The new waterborne pathogens have included Legionella spp., Campylobacter spp., Giardia spp., VTEC, Cryptosporidium spp., Mycobacterium spp. and Acanthamoeba spp.. There remain some organisms that could be transmitted through drinking water where the evidence remains poor, such as Clostridium difficile, Helicobacter pylori and Mycobacterium avium subsp., Paratuberculosis.
There have been many pieces of work internationally that have looked at ways of measuring the burden of infection or disease associated with drinking water. These studies have highlighted the methodological issues in study design and shown that at particular sited there can be a significant disease burden attributable to drinking water. However, these studies generally focus on overall risk rather than individual pathogens. In the UK the example of Cryptosporidium focuses attention on how large a burden of disease that can occur through drinking water is without it being generally noticed, and how intervention through regulation and industry action can reduce the burden. The challenge with Water Safety Plans is in ensuring that the hazards are understood and that the plans will effectively manage the associated risks.

UV technologies – Advanced Oxidation and Crypto Control

Barrie Holden

Innovation Programme Manager, Anglian Water services, Thorpe Wood House, Thorpe Wood, Peterborough, PE3 6WT 

Tel No:  07803830465    Email:  bholden@anglianwater.co.uk
The application of Ultraviolet (UV) as a treatment technology has been around since the early part of the 20th century initially for disinfection. Hence this technology can hardly be described as new but in recent years has gained increased presence within the water industry for both micro-contaminant removal and disinfection.

After privatisation most water companies in AMP1 installed treatment processes to achieve the then new EU Directive water quality standards. For micro-pollutants such as pesticides, treatment normally incorporated GAC and sometimes ozone. With the ever increasing pressure to produce higher quality potable water, companies are looking for more cost effective solutions. GAC and ozone have been shown to be robust but are now facing some challenges regarding compliance with some trace organics being detected in the water supply, such as metaldehyde.

UV and sometimes with hydrogen peroxide (H2O2) has been shown to be an alternative technology to enable management of the more resilient compounds and does not have some of the problems associated with ozone eg bromate. This has promoted research into the technology for the most cost effective method to achieve the water quality goals. This requires several decisions to be made on what UV lamp system is the most appropriate. How these decisions are made requires an understanding on the effect of photolysis and advanced oxidation has on the target compound.  The majority of this information can be determined by understanding the reaction kinetics for the compound obtained by collimated beam and bench scale trials. This data can then be fed into a supplier cost model to provide an outline design for the UV reactor. The information can then be supported by pilot plant evaluation for further optimisation prior to installation of the process. There is a health warning on pilot plant trials due to the scale up issues, they can have an inherent inefficiency compared to full scale of around 15%.  If the information from the trials shows UV (+/-H2O2) to be a realistic treatment option, then a full scale UV system can be designed to match the water quality requirements. On going research is highlighting an ever increasing range of contaminants where UV with and without hydrogen peroxide has been shown to be an effective treatment.

The initial interest in UV technology was for the disinfection of water where it has been shown to be effective against a wide range of organisms. The effect of UV on an organism is to sever some of the dimers in the DNA causing inactivation of the organism and preventing it from replicating in the host. Due to the lack of any residual disinfection with UV, other chemicals need to be added to the water to ensure potable quality into supply. The UV dose used for disinfection typically falls within the normal range of 10 to 120 mj/cm2 for most organisms and is significantly lower than micro contaminant control (eg 1000 mj/cm2). 

The main wavelength for disinfection from a UV system is 253.7nm and is the primary wavelength created in a low pressure UV system. Medium pressure produce a wider range of wavelengths approximately from 200 to 300 nm including 254nm but also some wavelengths generated can have a detrimental effect on water quality and may need filtering out. Based on in-vitro analysis the original UV dose considered to achieve Cryptosporidium inactivation was in the region of 8000 mj/cm2. Over the past 10 years considerable research has been carried out to understand further the effects of UV on parasitic organisms such as Cryptosporidium. This has led to the discovery via mice infectivity trials a more appropriate dose of 40 mj/cm2 will enable a 4 log inactivation of Cryptosporidium. This information promoted UV as being a cost effective treatment for pathogenic parasites worldwide.

In the revised 2008 DWI regulations there has been a change of wording regarding disinfection, which allows the potential use of UV for the inactivation of Cryptosporidium to be considered for potable water supply in the UK. In February 2010, DWI produced some further guidelines for the use of UV as a disinfection method.

When designing a UV system, there are various criteria to be considered including UV transmissivity (%UVT). This is one of the main water quality parameters needed and in combination with flow rate enable the correct sizing of reactor.  UVT on the influent feeding the UV reactor should be determined prior to any detailed design, to ensure all typical water quality conditions can be managed. Once operational the UV intensity sensor should maintain the dose within the design window (%UVT and flow rate) of the equipment. Other critical operational parameters will require monitoring and the DWI guidance plus the USEPA UV Guidance Manual provide the requisite information.

In conclusion, UV is now being considered as a real alternative for advanced oxidation and disinfection in the UK water industry. This increased interest will generate further innovation within the suppliers of UV equipment and in future provide further cost effective processes.

Operational overview of membrane installations

Richard Lake

Technical Services Manager, Veolia Water Central, London Road, Rickmansworth,

Herts, WD3 1LB

Tel No:  01923 293278 (ext 3278)    Mobile:  07801 677715    

Email:  richard.lake@veoliawater.co.uk
During AMP3 Veolia Water Central installed seven membrane plants to deal specifically with the threat of Cryptosporidium in the water. The sites that were subjected to membrane treatment were those deemed to be “at significant risk” following the application of the DWI Cryptosporidium risk assessment.

Of the seven sites that have membrane treatment, four use Ultrafiltration while three use submerged Microfiltration. The decision as the type of system to use was made on a site by site basis taking into consideration the relative Capex and Opex for the specific system as well as the position of the membrane in the treatment process relative to chlorine addition. 

From a water quality point of view, the installation of membranes has been successful, although there has been a steep operational learning curve. They have given confidence to health officials in that there is an absolute barrier to Cryptosporidium and have improved the aesthetic quality of the water by removing turbidity. However, operationally a number of lessons have had to be learnt, particularly with regard to the number of fibre breakages that are seen and the need to recover losses of permeability through chemical cleaning.

While these lessons have long been learnt, the emergence of UV as a viable option for Cryptosporidium treatment of clean water means that economic decisions can be made as to whether membranes remain the most appropriate option for Cryptosporidium control where turbidity is not an issue. These decisions, which include the time taken over the maintenance of the membrane plants may see the number membranes decrease rather than increase over the next 5-10 years.

Carbon implications of alternative treatment technologies    

Nigel Howard

Senior Process Engineer, Mott MacDonald, Station Road, Cambridge, CB1 2RS

Tel No:  01223 463713    Email:  nigel.howard@mottmac.com
Over the next few years water engineers will face a new challenge in the design of water treatment and supply systems. Not only will they have to design systems to meet ever tighter water quality standards and to face the ever constant pressures of reducing financial costs, but they will have to do this while significantly reducing the carbon footprint of their designs. Global warming is recognised as one of the world greatest challenges and reducing the production of greenhouse gases (carbon footprint) is fundamental in tackling it. The UK Government has set out its policy of reducing the carbon footprint of Great Britain and has committed the country to an 80% reduction in carbon footprint by the year 2050. 

The treatment and supply of potable water is currently both energy intensive and uses large amounts of infrastructure. As such it is a major component of the UK national carbon footprint. Meeting tighter water quality standards have historically involved the need for additional treatment processes and the consumption of more energy. So how can we achieve improved drinking water quality but still reduce the carbon footprint of potable water.

Risk Mitigation using technology and sustainable solutions 
Helen Clay-Chapman

Head of Water Supply Regulation, Wessex Water, Calverton Down Road, Bath, BA2 7WW

Tel No:  01225 526000    Email:helen.clay-chapman@wessexwater.co.uk

The UK water supply industry continues to be faced with deteriorating groundwater quality, nitrates, bromate, oil spills, pesticides. To supply water that meets the drinking water standards, significant monies have and continue to be invested to install treatment to assure compliance.  

The Drinking Water Safety Plan approach encourages identification of the actual and potential water quality risks and expects them to be managed for the short, medium and long term horizons. However the application of risk management is not solely about providing an end of pipe solution, it’s also about preparing the water for treatment with the appropriate preventative and responsive control measures. So why not rely totally on the control measures?

Regulators, customers and shareholders continually expect water suppliers to meet their expectation which ultimately results in Water Companies and Operators having to more for less. Is it possible that by applying sustainable approach the whole life cost of the solution can be reduced? 

In my experience, even when you think you have all your risks under control, there is always a pre-existing hurdle or a new issue that emerges.  When this happens invariably the review identifies an intervention option that could have or should have been done. 

So whilst we don’t have the benefit of hindsight we do have the benefit of experience. By applying the lessons we have learnt, embracing the drinking water safety plan approach and having a holistic overview of the available control measures, I believe that risks can be mitigated and managed by adopting a sustainable approach.

Proposed Drinking Water Directive Updates 

John Fawell

Independent Consultant, Flackwell Heath, Bucks

Tel No:  01628 520494    Email:  john.fawell@johnfawell.co.uk  

The drinking water directive has evolved and the first revision incorporated improvements based on experience. Built into this revision was the requirement to look again at the directive, particularly the annexes that contain the parameters and their associated values. The introduction of Water Safety Plans (WSPs) in the WHO Guidelines for Drinking Water Quality, which form the primary scientific point of departure for EU drinking water standards, is also an important change in approach. The approach adopted by the Commission was to establish two expert working groups under article 12 to make recommendations for microbiological parameters and for sampling. The Commission let a contract with an international group of consultants to develop proposals for revising the chemical parameters in the directive taking into account Water Safety Plans. The experience of member states with the existing directive provided a basis for judging the important parameters and those that could be considered to be of little significance. 

The sampling group has confirmed the need for harmonised sampling across member states, the potential for sampling some parameters at the treatment works rather than the tap where there is no change in distribution and confirmed that final water sampling is not enough to ensure drinking water safety.

The microbiology group have made a number of recommendations for improving the requirements of the directive, including the removal of clostridium and confirmation that total coliforms are not a suitable substitute for E. coli as a faecal indicator. They also endorsed the WSP concept.

The consultants took into account the views of many stakeholders, including member states and the water industry and prepared revisions in the light of comments. The proposals were discussed at two seminars and the final proposals were modified in the light of the discussions. 

The premise followed in the proposals was that if WSPs were introduced as part of the directive, either implicitly or explicitly, then this would provide a basis for introducing greater flexibility without losing the force of the directive for assuring drinking water safety and quality.  The proposal consisted of a change in the grouping of the parameters so that group 1 would be a core group of those substances that must be monitored by all member states in all public water supplies falling under the directive. This group was divided into two (1A and 1B) with the first group being mandatory standards and the second being equivalent to the current indicator parameters. A second group of parameters would only be monitored under specific circumstances. 

In the case of group 1A this includes substances of known health significance such as arsenic and fluoride and substances that are generally considered to be important to consumers, such as pesticides. However, the monitoring group indicated that by modifying sampling points the sampling process could be made more efficient. In addition the proposals for chemicals by the consultants were that risk assessment and historical monitoring data could be used to justify a reduced frequency of sampling. In addition, where it is shown that a parameter does not 
change in distribution, then monitoring could take place immediately post treatment. Substances in group 1B would be monitored at the most appropriate point, although this may be more than one sample point depending on the nature of the parameter. For example turbidity should be measured immediately pre-disinfection and should meet a value of < 1 NTU, preferably much less, and at the tap where the parametric value is <4.

The second group consists of substances that would only be present under specific circumstances. For example, there would be no need to monitor for THMs if chlorine was not part of the treatment process or for tri and tetrachloroethene if the source was a surface water. 

There were also proposals for the removal of some parameters, e.g. mercury, the addition of some new parameters, e.g. haloacetic acids and the incorporation of revised parametric values, e.g. boron.

The final proposals for a revision of the directive are yet to be developed by the Commission.

Emerging drinking water quality issues – a DWI perspective
Dr Jim Foster

Deputy Chief Inspector (Science & Strategy), Drinking Water Inspectorate, 55 Whitehall,

London, SW1A 2EY
Email:  jim.foster@defra.gsi.gov.uk    Tel No: 0300 068 6400

Drinking water quality legislation sets out standards for a number of specific parameters intended to verify the performance of controls in place to ensure the safety of drinking water.  In addition to specific health-related and aesthetic parameters, and those intended to indicate potential problems with the integrity of the drinking water supply system, the current regulatory framework also takes into account risks posed by emerging issues.  It does this in two main ways: 

· Water suppliers are under a legal duty to supply wholesome water and are also required to conduct risk assessments of every supply system; 

· Water is not wholesome if it contains any micro-organism, parasite or any substance, at a concentration or value which would constitute a potential danger to human health; or  contains any substance at a concentration or value which, in conjunction with any other substance it contains would constitute a potential danger to human health.  
Thus the key to understanding the regulatory implications of emerging issues in drinking water quality is an assessment of a) the potential for an issue to impact on drinking water quality in the first place; and b) its potential danger to human health.

A core activity for DWI is the maintenance and development of the scientific evidence base that underpins our regulatory decisions, and our advice and guidance to water suppliers and policy makers.  As a World Health Organisation (WHO) Collaborating Centre the Inspectorate is closely involved in international horizon scanning activities to assess the implications of emerging issues on drinking water quality.  The Inspectorate also manages the national drinking water quality and health research programme which investigates specific issues in the context of the water supply arrangements of England and Wales.  The output from this work is made available through research reports on the Inspectorate’s website and through formal advice and guidance to water suppliers.

By its very nature any overall assessment of the significance of emerging issues for drinking water quality is evolves over time as our knowledge and understanding develops.  However the current general position can be summarised as:

· There are few emerging pathogens of direct concern to public drinking water supplies in England & Wales.  This is primarily due to existing control measures (such as disinfection), the continuing importance of which must not be overlooked;

· Pathogens continue to pose a risk to health through smaller (private) water supplies;

· For emerging chemical issues, drinking water is seldom a significant exposure route, however the minimisation or reduction of exposure via drinking water is still desirable in many cases;

· Issues that are reported as being of concern by consumers or in the media are rarely of direct health significance, however they can have a detrimental impact on consumers’ confidence in their water supply.  An understanding of the public’s perception of risk is therefore a key communication and risk management tool.

Where emerging issues do present a potential risk to drinking water supplies these can be controlled at a number of points throughout the supply system, for example:  through catchment controls, raw water management regimes, water treatment, the management of distribution and storage assets, household plumbing and the control of products that come into contact with drinking water.  Increasingly “hard engineering” or treatment solutions offer a less sustainable approach to managing such risks and thus innovative approaches that meet the fundamental need to protect public health are required.  
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